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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION GII 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 
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5 PUSHBUTTONS, INDICATORS & SWITCHES 
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- SELECTOR SWITCHES 

6 CONTROL DEVICES 
- RELAYS 
- CONTACTORS 
- TIMER 
- SENSORS 
- FLOATS 

7 SOFT STARTER 

POWER SUPPLY & PLC 
- POWER SUPPLY 
- PLC 

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

SECTION 1 

1.1 MAINTENANCE PROGRAM 
1.2 OPERATING INSTRUCTIONS 
1.3 DESCRIPTION OF OPERATION 

1.3.1 Mode Selection 
1.3.2 Manual Control 
1.3.3 Automatic Control 

O 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
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. 

1. CIRCUIT BREAKERS & CHANGEOVER SWITCH 
2. SWITCHBOARDS 

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. 

SECTION 1 - 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 2 - SWITCHBOARDS 

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 GI I 
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. 

1.2 Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 
Telemetry control, which receives level signals from the Level Measurement System in the wet 

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 Gl1 
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 should be in the "AUTO" position. 

The pumps should be alternated at regular intervals to ensure that each pump unit has a 
reasonably equal running time. 

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

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 should have "AUTO" mode 
selected. 

In the AUTOMATIC mode the selected Duty Pump unit will start automatically as preset by 
the level in the wet well. In the event of the duty pump not being capable of supplying enough 
flow to continue draining the wet well and the well level rises to a second preset level, then 
the Standby Pump unit will automatically start, to provide additional pumping. The 
supplementary pump unit also takes over for the respective pump duty on the occurrence of 
one the Duty Pump unit failing. 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
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 

Approval N17482 

Short circuit, overcurrent and earth leakage protection 
Handle sealable and padlockable 

BB DIN Rail mounting 

Din-Safe MCB with pigtail 

No of 
Poles 

Amp 
rating 

AA) 
Voltage 
(V), 

Short 
circuit 
(kA) 

Trip 
Sens. 

Phase ')_(mA) Cat.. No 

2 6 110/240 10 1+N. 30 4tDSBC136630.41 

2 10 110/240 10 30 

2 16 110/240 10 1+N, 30 !,"..:tliltitElii3Di. 

2 20 110/240 10 1+N 30 

2 25 110/240 10 1+N: 30 r:;,-J:igliCaiii**A 
2 32 110/240 10 1+N' 30 i'2100t0iii^3iii'72 

:2 40 110/240 10 :1+H 30 i.'';'lD5i7C13'40,30e.*;i4 

Din-Safe MCB standard terminal configuration 
Amp 

No of rating 
poles, (A) 

Short 
Voltage circnit, 
(V) (kA) Phase 

Trip 
Sens. 
(mA) Cat. No ') 

2 6 110/240 16 i+N 16 gr4gkbO4W.,e1 
2 6 110/240 10 1+N 30 

2 10 110/240, 10 1+N: 10 10.124L; 

2 110/240 10 1+Is 30' 4'4,-4DSRC131.133,60 

2 10 110/240 10 14 106 j,t, ásgejoiog,A, 
2 16 110/240 10 1+N' ics 

2 16 110/240 10 1+N'. 30 ¡4DS11,031634t 
2 16 110/240 10 1+N 100 

2 20 110/240 10 1+N' 10 r4.',Iitit4261'6A4,3-!-* 

2 20 110/240 10 1.+N 30 ODSIii(1133'04.,:wA 

2 20 110/240 10 ,1+N 100 f,,i,,I3SRCB201,00:iv,t,, 

2 25 110/240 10 1+N .30 t*itti2153'itqd-ilA 
2 32 110/240 '10 14-N 30 MDS103236T1101/4 

2 40 110/240 10 1+N 30 141.1¡64:1404 

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 MCBsare suitable:for use in residential; commercial and light' 
industtial applications. 

Terminal configuration 

RIOTAIL SUPLY 
NEUTRAL 

NEUTRAL 
(LOAD) 

ACTIVE 
(LOAD) 

NEUTRAL ACTIVE 
(LOAD) (LOAD) 

DUMMY ACTIVE 'NEUTRAL . ACTIVE' 
TERM NAL (LINE) (LINE) (LINE) 

DIN-Safe NCB with 
neutral pigtail 

suits standard 3 phase chassis 

DIN-Safe MCB 

standard terminal configuration 

Characterfttics" 
Width; 2 moddeS. 

Fortype, AC residbal cUtrents. 

Rated voltage: 110/240 V/50-60 Hz. 

E Tripping characteristics.orMCB part: 

IEC 60848 - C curve. 

Shortcircuit capacity: 10 kA. 

:BB Terminal capacity: 25rmm2. 

High immunity'.to transient.current. 

111 Profile as per Din-T MCB. 

13 Test bdtton for,periodic testing. 

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

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

Nuisance tripping may be experienced in VFD 

and motor starting appiications refer NHP. 
II Available on indent only.. 
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Din -T MCBs + RCDs Technical data 

What is an RCD? 

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

RCDs having 'a rated residual operating current not exceeding 
30 mA are also used as.a means for additional protection in case 

of failure of the protective means against electric Shock (direct 
contact). 

Working Principle 

The main components of an RCD are the following: 

The core transformer: which detects the earth fault current. 

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

i The mechanism: element to open and close the contacts 
either manually 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 42=0) but in case of an earth fault, 
the vectorial sum differs from zero (I1 +I2 =Id), this causes 

the actuation of the relay and therefore the release of the 
main contacts. 

Téstrës.isto.r 

Secorrdaryi 
winding 

Toát-bùttori - 

Contacts 

mechanism 

''"L'1"4 Relay ` ; - Core 
.transformer 
and` Hmaiy. 
winding 

Definitions related to RCDs 

Kal. Residual Current Circuit Breaker 
without overcurrent protection:. 

RCBO = Residual Current Circuit Breaker 
with, overcurrent protection. 

Breaking capacity 
A value of AC component of á prospective current that an RCCB 

is capable of breaking at a stated voltage under prescribed 
conditions of use and behaviour. 

Residua( making and breaking capacity (IAni); 

A value of the AC component of a residtialpröspective 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 (IAc) 

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 .ofthe AC component of a residual prospective 
current which. an RCCB protected by a suitable SCPD in 
series, can withstand, under specific conditions of use and 
behaviour. 

Residual short- circuit withstand current 

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

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

Making capacity 

A value of AC component of a prospective current that an 

RCCB is capable to make at a stated voltage under prescribed 

conditions of usè;and behaviour. 

Open position 

The positi0n in which the predetermined clearance' between 
open contacts in the main circuit of the RCCB is secured. 

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

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

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

Residual operating current 

Value of residual current which.causes the RCCB to operate. 
Under specified conditions: 

Rated :short- circuit capacity (Icn) 

Is the valuecof the ultimate short- circuit breaking capacity 
assigned to the circuit breaker (Only applicable to RC80) 

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 currentwhich causes the circuit breaker 
to trip within a specified time. 
(Only applicable to RCBO) 
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MCBs + RCDs Technical data 
-Tripping current as a function of the frequency 

All RCDs Are designed to work at. frequencies of 5(M0 Hì, therefore to -work at different values, ive must consider the variation ofthe 
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 resistorwith a fixed value. 

RCBO DSRCB.'] 

ype AÇ 4`, 40 xis. =3Q,.H t; .1004K 2001H WS 30Ó Hz 490; 

30 mA. 0:62 0.65 080 0:91. 1:24 1.55 1.88 

100 mA 0.74 0.71 0.80 0.95 1.16 1.38 1.59 

300 mA 0.80 0.74 0:80 0.97 1.19 1.44 1:64 

500 mA 1.10 0.81 0.80 0.89 1.18 1.38 
- - 

'1.68' 

jype A =), 
k 

30 mA 8.17 
-___- 

3:13 0.75 1.70 3.10 3.52 3.67 -. 
100 mA 

------- 
6.81 

..__ 

2.71 0.75 1.43 2.35 2.58 2.71 

300 mA 6.20 2.16 0.75 0.49 0.87 0.74 0.95 

500 mA 4.34 1.53 0.75 0.39 0.59 0.62 ' 0.64. 

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

') The numbers in the table above are multipliers, e.g. A "DSRCD" at 50 hz has an 0.8 multiplier. 
Therefore a 30 mA, "type AC" RCD will trip at (0.8 x 30 mA) 24 mA. 

Power losses 
The power losses are calculated by means of measuring the voltage drop between the incoming and the outgoing terminal of the 
device at rated current. Power toss per pole: 

RCBO- DinSafe MCB DSRCB 

ss£ 
.1Ó 00714%:4`*'4: 

4.7 áY>(mÓfim 125 53 16.5 11.9 9,8 7.1 5.6 
ay'. Z"-R 

2.0 1.9 1 6 2.0 2.5 2.8 3.5 4.8 

3.6 

5.8 
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Din-T MCBs + RCDs Technical data 
Overview Din-Safe RCDs 

Device type definition 

Rating/description Cat. No. 

KUSU 

, 
. 

'=, 

DSRCB 

Standards' IEC 61009-1 

Magnetic tripping characteristics 

Residual tripping characteristic 1, AC.,. A 

Tripping time affAn Instantaneous ms _400 

SeleCtive 
. . .... -ms _ 

Rated current A 4, 6, 10, 13, 16, 20, 25, 32, 40 

Rated' residual current lAn mA 
. . . -10, 30 

Calibiationtenmeriture C '30 

Number of poles versus modules 1 

Rated voltage Un 2 P AC 110, 240 (1,PIN), 

4:P AC V 

"4,F.Ac V 

.Frequency Hz .59/60, 

Maximum service voitage'Ubmak V .255 

Minimum service voltige Ubmin V '100 

'Power supply Top/Rottom 

;Selectvity dass. 3 

.Rated making and breaking capacity (Im) A .. 

Residual making and breaking capacity (IAm) A moo 

Conditional short-circuit capadty (Inc) A _ 

Conditional residual short-circuit capacity (IAc) A 
. . .. 

Short-circuit capacity (1o): A 10000 

Grid diitance (safety distirice between two devices) mm 35 

'Isolator application yes 

Insulation degree Insulation voltage V (OC) 500 

'Shock voltage (1.2/50 ms) kV 6 
. 

Insulation resistance. (mOlim) 

0TelestrieStrength V 

1000 

2500 

Shock resistance (in x; y, z direction)(IEC 60077/16.3) 40 o. iashock 5 ms 

Vibration resistanceli 30 y.--z direction: IEC 60068-24) _ 1.54 30min. 0...80 Hz 

Endurance electrical at Un, In 1000(1 

.rnechanicalat,U1In 20000 

Protection degree (outsidetiroide electrical enclosure) 1P 20 / IP 40 

Self eXtinguisif denree'(accincling to'UL 94) 92 

Tropicalisation (according Ñ IEC 6006/1,2, DIN 40046) *E./RH +51/95.% 

Pollution'degree (ace; IEC 60947-1). 3 

Operating temperature ° 454+60 

Storage temperature. °C. .5..+70 

Terminals capaiity Rigid cable min/max (Top). mat 1/25 

Flexible ca ble min'/max (Top) ram' " 1/16 

1/35 Rigid cable ma/max(bottom) ,nun, 

Flexible cable MinVoiax (bottom) .mrie 

(*Flexible cable 0.75/1/1.5mm' with cable lug) 

vs, 

Torque Top/Bottom Nut 3/4 

Add-on devices (sideastdolí) Auxiliary contacts yes 

UVT yes 

Shunt trip 
Yes 

Motor Operator yes 

Panelboard switch Bottom. 
.. . 

Rusbari-systems Phi Bottom 

Fork yes 
. 

Accessories 

Dimensions, weights, il Poles 1.1-N' 
. . . . 

packaging (HkirixtV) 86X013aw TT 36 

Weight/unit, g 250 

P099e/v011 1/6 

Note: ) Refer era(ategue section to types. 

') Making sure that N-L and hoth flYinglOidi aie diionnnetted. 
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Miniature circuit breakers 
Din-T6 series 6 kA MCB 

II Standards AS/N7S 4898 

Et Approval Nó. N17481 

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

el Sealable and lockable handle. 

1111 Available in curve type C and D 

Mounts ón CD chassis (250 A.and 355 A) 

1' pole- 1 modúle 
.1n(A) C - Curvei5-10 In 

2 

4 .DTCB6104eyi 
4 ;v:.^4. 

6 k 1;4016106c 

10 

13. 

16 t."K 

20 M4TECB0.1'Pot,--cret.-1,14,1 

25 

32 

50 

63 

pOle2 jfitidülés 

2 

4 :',),DieB6204g444.4 

6 

10 

16 akilit6i4cfit0341 
zo .0 

;Za 25 

.40 44i7i6I6E7.644 
50 0,Tc116,25,0C.>:-,C 

63 1117416-iW. 

.3 pole 3 modules 

32 ilifiC862.42,:, , t 

4: 

6 

1.(1 r:C7663:10C 
13 B63iC 4;1 

20 

25 Argf1432'5C;S°'":-.:11:: 

32 DTÇB6332C CT 
40 V,:ite1304"06. 

50 

04DTCB6363C.)- 

DTCB6 

.1 pote 

Short circuit capadty 6 kA 
In (A) 2-63 
1 P 240 V AC 

2P 240 - 415 V AC 

240 - 415 V AC 3.p 

OC use 

Short circuit 

Max.voltage (DC) 

Use at DC 

When using Din-16 in a, DC application the magnetic 
tripping current is approximately 40 % higher than in 

AC 50/60 Hz. 

Shock,resistance (In X Y, Z directions). 
20 Twith shock duration 10 ms (minimum 18 shocks). 

40 g with .shockduration 5ms (Minimum 18 shocks). 

IP 2 PI 
20kA 25 kA 

48V 110V 

Vibration resistance (In X, Y, Z directions). 
3 g in frequency 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 land 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 MC8.connected in series. 

Thé line side iS the.".OFF" (bottom) side of 
_ihe hit8;.and connects to CD chassis tee-offs. 

NI Available on indent only. 
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TEM,Agi 
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 

13 

6 

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 6, C 

and D curve. 

Icn Test 
(A) current 

B 3 x In 

5 x In 

5 x,In 

lp x,In 

Tripping Applications 
time 

.0.1t<45 s (In<32 A) Only for resistive loads eg:, 

electrical heating 
water heater 
stoves. 

Usual loads such as: 

lighting 
socket outlet 
small motors 

.0.1<t<90 s (In>32 A) 

t<0;1 s 

0.i<t<15 s (In5_3249 

0.14<30 s an>32 A) 

t<0.1 s 

D 10 x In 0.1<t<4 s(**) (In5.32 A) Control and protection of 
rn circuits having ibörtant 20 x In 0.1<t<8 s (In>32 A) 

transient-inrush currents' 
t<0.1.S (large motors) 

Thermal release 

The release ls initiated by a biinetal 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 

1.13x In 

Tripping 
time 

t? 1 h (In 63 A) 

t 2 h (In > 63 A) 

1.45.x In t< 1 h (In 63 A) 
t < 2 h (In >63 A) 

2.55x In 1 s <t< 60 s (In 32 A) 

1 s < t < 120 s (In->32 A) 

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. 

Móreover, the MCB shall be capable of tripping when loaded 

with 2.8 In within the time corresponding to 2:55 In but 
greater than 0.1s. 

Service short-circUit breaking capacity (Ics) 
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-CO. 

After the test the MCB is capable, without maintenance, 

to withstand a dielectric strength test at a test voltage of 1500V. 
Moreover, the MCB shall not trip ata current of 0.96 In. The MO 
shall trip within 1h when current is 1.6 In 

O Represents an opening operation 

C - Represents a closing operation followed by an 

automatic opening. 

t - Represents the time:interval between two successive 

shert-circuit operations: 3 minutes. 

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

Icn (A) Ics (A) 

< 6000 6000 

>,6000 0.75 Icn min. 6000 
< 10000 

> 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 005 mm when .devices ere installed in two 
different rows in the enclosure. This performance allows the 
use of any NHP/Terasaki enclosure. 
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TERASAKI 
rnnmru&,n 7u P,°rraiuó 1:i' °dmlo,çr. 

Din -T MCBs Technical data 
Din -T6 

Series AS /N75 4898 

StáíWdardsAáüst %`Ñ2: /International) . -` IEC 60898 " 

Tnppmg,chaiaztenstics ' . .< ',C,;D 

Nominal current - - -/ì r A " = C /D(0' 5.63) ", 
Cabbration temperature.; ' , °oG 30 " 

.Nunibècof poles (R'mod) }% w -sl' ...gí , - '140.,i` ..4 2 1/2/3/4 , 

Neutral pole protected , . s - .: ryes 
.Nominal voltage Un AC 1 P V 240/415 

3 P /4.P, V . 415 
DC 1 -F'''):- 

-.. 
V DC '48 

2,P.(in. series)'). VDC .110. 

Frequency Hz 50/60 
Hz DC: magn :trip +40% 

Hz 400 :1magn.trip +SÓ% 

Máximum service voltage Ubmax.between two wires V 250/440; 53/120 
,Minimum service voltage Ubmìn V :12; 12 

Selectivity class (IEC 60898) 3 

Isolator application :IEC 60947.2' -yes 

Rated insulation voltage .. Pollution degree 2 V , 500 

Pollution degree .3 -V 440 

Impulse. withstand test:voltage kV 6 

.Insulation resistance - - _ mOhm. . 10,0o0 

Dielectric rigidity' kV. 2 5 

Vibration íesistancé,(in x, y, edirection) (IEC 77/16.3), c , Y3'g' 

'Endüritnce :' +°Electrical at tin, //' - i m (:ßr10;000 °: - , 

' , . mechanical - r 20;000 ' 
Ublis`abon category (IE0.60947 -2) .. 3X - ?'s," r-s'. ; Z' lit, ' ,A ." 

Protection degree (Outside/ Inside; ìn enctasure with'daor)F- '"-f- IP 20/IP 40'..;',l 
Self-extinguistii degree (according to 0194) :V2 
.Tropicahsabon (according.to IEG60068 -2'/, DIN- 40046)x. °C /RN 14.? +55 "C(95 %'RH 

Operating temperature -: ' - . ' ',-1, °C < 25/ +55 ` 

Storage temperaturek,,' - +`a` , -. . , - °C , ._, -- 55/+55. ,,, 
Terminal capacity.Rigid cable:min /max (top) mm' 1/35. 

Flexibte:cable min /inax,(top) mm'. 0.75/25' 
Rigid cable min /ma>í.(bóttom) mm' _1/35 

Flexiblecable ;min' /máx,(bottom) - '.mm' 

(* Flexible cable O.75 /1/1.5 mm' with cable'lug) 

- 0,75/25 

Torque 
.... 

Hm: 4.5 
.. 

Add= on`devices Arizihary contacts yès 

(sloe aaa-on) -r uvl. , < . -- < -<; < -- ....les - , . 

-"'" > ,";I Shunt tnpás, :e,".syes'"" 
Motor;operáton Yes 
Panëlbóard'swrtch , . -yes" 

Busbar systems Pin (top/bottom) yes/yes 

Fork (töp/böltoin) /yes, 
Accessorie :..,ï.. 

Dimensions, weights, packaging . 

(HxDxW) 86x68xW mm/mod. 18 

Weight/mod. g 120 

Package, ., . .v mod, ..-. .. ?? _... . 

Short-circuit capacity'AC (kA) AS/NZ5:4898: 

=- Icri'- i P 3:' -° 230/400 V 

A,2'P '. ';".+ , ."s230/400V 
N ,,;-:' ',3 P/4,P,' - , <.. ... '230(400,V-, ,< 

is Ics (service) - y .' , , - z, ' 100°4 .Icn.?,, 
Icu (ultimate) 1 P 127 V 20 

240V 10 

415V 3 

N=, 2P 
;,... .. 

127V 
240 V 15 

415 V 10 

3,p,4 P 240V 15 

415 V 10 

440 V 6 

Ics (service) .. 75 W°Icu 

" I,:. NEMÀ°ABl`'(320/240V)x-,..,.. _. :.20 
Short-circuit capacity DC (kA) 

Icu (ultimate) 1.P <60 V 20 

<220 V ' 
ó?'á. 2 P <125V, 25 ., . 

_<440V 

Ics (service) 100,% Icu 

Notes Refer pages. 3. 23, 24:for information on SAFE -I HCBs. 

') Preferred values of rated contrat supply voltage NEC 60947 - 2): 24.V. 48 V, 110 V, 125..V, 250 V 

',0.5=4 A/6-25 A/32-40 A/50r63;A 
') 10(125V DC) 

,) 10';(250 V:OC) 

`) On request:. 
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Din -T MCBs Technical data 

Miniature circuit breakers - Din -T 6 

Dimensions in mm: 
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Functions 
and characteristics 

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

Range 
Models 

Interpact 
INS40 to INS80 
NS100 to INS160 

INS250 to INS630 
INV250 to INV630 

Rating (A) 

Type of device 

40 to 160 l 100 to 630 

Switch-disconnectors with Switch-disconnectors 
extended handles 

Compact 
NS100 to NS250 
NS400 to NS630 

100 to 630 

N/H/L circuit breakers 
NA switch-disconnectors 

Manual soinva,:schangepyaray,stemv 
loterlócking via toggles 

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

I ilterjoCiing via jotarlandIes 

,4111-1-111111. 

2 devices side-by-side 

MME 

FFitérlocking via,keylocks with captive keys 

r 
, 

\ I 

\Silt" 
A number of different devices 

E 

E 

Interlocking on a base.plate 

2 devices side-by-side 

Complete source-changeoverassembhes 
kia, , 

1. 

2 devices side-by-side 

, ^ a 

a , .:, .._,-----r.. 
- , - 

, 4- , 5 
- , ,,,,i i .,, / , a r 

"'' r ' . 

'62..., .':'\.:';1,. '''''',,_ ,.,..,.,..¡, ,..;:.,,.3.,; 

, i 
' 

.':..- -,S ' -` :: ' ' 

. 

1 

'""k, ' .4'''.' ' .2 

, 

e Mérlin Geritila 
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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 

Ränge 
Models 

Rating (A) 

Type of device 

Compact 
NS630b to NS1600 

630 to 1600 

Mánualso'urce=changeáver systems'' 
,Interlocking via extended rotary:handies 

F 

0 2 devices side-by-side 

interlocking via keyiocks with captive keys 

a I I . 
. i ,- 

stir' 
A number of different devices 

N/H /L circuit breakers 
NA switch -disconnectors 

Masterpact 
NT06 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 
NA/HA/HF switch - 

? disconnectors 

Mechanical interlocking, using connecting rods ." 

2 devices one above the other 

Mëchanlcál interlocking using cables 

i 
2 or 3 devices one above the other 

2 or 3 devices side -by -side 

`'Foi -this case and other cases, please cöñsuit us 

(1) Implemented with NS630b to NS1600 electrically- operated devices only. 
(2) For source -changeover systems using cables, always respect the installation conditions specified on page 23. 

MërBiïGérín 
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Functions 
and characteristics 

Overview of solutions 
Remote-operated source- 
changeover systems Compact 
NS100/1600 100 A to 1600 A 

Range 
Models 

Rating (A) 

Type of device 

'C-ómpact 
NS100 to NS630 

100 to 630 

NS630b to NS1600 

630 to 1600 

N/H/L circuit breakers 
NA switch-disconnectors 

Remote-operated source-chaneover system' 
MóchanlcaI interlocking'osbaie plate 4:electrical Interlocking 

' 

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

" 

, 

1,:f1 

N/H/L circuit breakers 
NA switch-disconnectors 

filiChaTtical laterkicking,iisini,CorMectlijrods+ electrical interlocking_,, 

pm, 

2 electncally-operated devices one above 
the other combined with an electncal interlocking system 

MechanicaI Tri'n fcaTireS Interlocking 

2 electncally-operated devices one above 
the other combined with an electncal interlocking system 

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

.L. 

Automatic sourechangeoy,er systems," 
Ste. tr' 

. Remote-operated source-changeover system.comblned.wittien automatic-control system 

s 1 

or 

The automatic controller 
operates the devices 
depending on external 
parameters 

BA Simple controller that 
manages the changeover 
function 

UA Controller that also 
manages engine generator 
sets 

UA150 UA controller with a 
communication option 

BA cordnallée, , . NY,,Vek. 

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

e MIIWGWi 
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Functions 
and characteristics 

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

Rande 
Models 

Rating (A) 

MastérFt 
NTO6 to NT16 NWO8 to NW63 

630 to 1600 l 800 to 6300 

Type of device H1/L1 circuit breakers 
HA switch-disconnectors 

Remete-operated sources-changeoveKsystem-, 
so- " 
.MechanIcal interlockinAusing connecting rods + electrical interlocking , 

N1/H1/H2/H3/L1 circuit breakers 
NA/HA/HF switch-disconnectors 

SIM 

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

iMiChanical Inleilticking using cablei etectricaltntirloCiing 

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

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

(2), 

Automatic-Source-changeover systems 
¡Remote,-operated source-changeover system combined with an automatic-controtsysteni-, 

The automatic controller 

41' 

7' 

r 2=". 

y 
4, 

,.. 1 so 
., , 

A 

operates the devices 
depending on external 
parameters 

BA Simple controller that 
manages the changeover 
function 

(JA Controller that also 
manages engine generator 
sets 

UA150 UA controller with a 
communication option 

L: -,. , ii ". 111; 
a 

.> ' '-',14,-., 

: 

, z 

BA controllèr 

UA and UAW controller , 

4 

14 

(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. 

All possibilities for manual source -changeover systems 

Type of device 

[nferpact swat 

Typë óf interlocking 1ór twc devices 
Complete Keylock Direct rotary Extended 
assembly handle rotary handle 

utters 

IÑS40 to INS160 

... ...... 
INS250-100:to 

.. 
INS630 

I tiV100 tó" 630 

ItlSÄÑV630b to-F6-00 

Legend: 
A Possible but visible break function disabled. 

250 A and 630 A ratings can be mixed by using INS320/630 rotary handle interlocking system. 

Type of device Type of intetloc °ding for two devises 
Toggle Keylock Direct rotary 

handle 
Extended rotary 
handle 

On base plate 
(toggle or direct extended 
rotary control) 

On base plate 
(motor mechanism) 

i;j NE.. 

NS1Ò0 250 

`° MS400 to. NS630 i -ri._ 
NS100 to 630 

NS630b to 1600 wi i , 

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

ae 
r 

.ao 

Type óf device Type of interlocking for ëither all fizid or all withdrawable devices 
Keylock Cable -type, Cable -type, Cable -type, 

2 devices side -by- 3 devices side -by- 2 devices one 
side side above the other 

ÑS630b tó 16Ór 
,Droakers or, 

T Cable -type, 
3 devices one 
above another 

Rod -type, 
3 devices one 
above another 

REN 

a ..... _ _._.pee -_. nism 
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Functions 
and characteristics 

Manual source -changeover 
systems 
Possible combinations 

fAil possibilities for manúal source- cháñgeovéiSystems 

Complete source- changeover assembly for two lnterpact INS 
switch- disconnectors. 

ormBl N" 

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- disconnectors 
(Normal source ON, OFF, Replacement source ON) 

a smaller size, taking up less room in the switchboard 
A complete source changeover assembly can be ordered with a single catalogue 
number 

"Repláçemërit" R _ 
I INS250-100 INS250-160 INS200-200 

I 
INS250-250 l INS320 INS400 

I 
INS500 

( 
INS630 

INS250-100 

[Ratings 100 A ..._.,,. 
INS250-160 
Ratiñgs216Ö A 

INS200-200 

Ratings 200 A 

INS250-250 

Ratings 250 À 
INS320 

Ratings 320 A 

INS400 

Ratings 400 A 

INS500 

Kairigs 500 A 

1NS630 

átings630 A 

gPo...s.,, 
s. blecombin...ations -Of "N..._ o m a l" a d "Répla.::c^em. eñY-..' sóurçe circuit b--,i ë..matérs 

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: 

Compact NS100 to 250 
Compact NS400 to 630. 

:> , "Normal N" 

Interlocking of two toggle -controlled devices. 

Replacement" R 
- - - --- 

NS100 NS160 NS250 NS400 NS630 

NS100 
-.. 

.:'_ 
. . ........._ 

Ratings 16... 100 As 

NS160 _..., _ ,._.......,_ .. 
`Ratings 80....160 A 

NS250 

Rätings 125...250 A 
.. _.._ _.... 

NS400 
.....................,.. -.... 

i, Ratings :150... 400 A 

NS630 

LRatings.630 A .,.. . , IF. 
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Functions 
and characteristics 

Manual source -changeover 
systems 
Possible combinations 

riibfñatión of "ÑormáP' and " Rëplacement devices 

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

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

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 for 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. 

Possible eombinatiòns of "Norml and "Replacement" soi ice circuit bteákers 

Interlocking of two devices with rotary handles 

, 
The direct or extended rotary handles are padlocked with the devices in the OFF 

s 
position. The mechanism prevents simultaneous closing of the devices, but allows 

nterlocking of two Compact NS circuit breakers with rotary 
handles. 

them to be opened. 
(1) When mixing NS100/250 and NS400/630 circuit breakers, use the NS400/630 interlocking 
system. 

"NörrrïáhN" "Replacement" R 

Compact NS100/630 NS100 NS160 NS250 

NS100 
í;Ratings 16... lÓ0 A .: . _.. _ _.. . 

NS160 
; Ratings 80:::76Ö A 

NS250 
Rátings 125 250 A 

NS400 
iatiat ngs 160...;400 

NS630 
I Rings 630 A 

NS630 

H 

_! I 

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

"Norma l N" "Replaemeñ ' R 

Compact NS63011600111 NS630b NS800 

NS630b 
! Rätirïgs25t) 130A 
NS800 
Ratings 320 800 A 

NS1000 - w,,,.,-- 
Ratirigs 400... 1000 A 

NS1200 
Ratings'480..w 1200 A 

NS1600 

NS1000 
I 

NS1200 NS1600 

H Ì!i:_._ ! - 

1 
Ratings 640... 1600 A ( J in I I . _ 

(1) When mixing N.S100/250 and NS400/630 circuit breakers, use the NS400r630 interlocking 
system. 
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Functions 
and characteristics 

Manual source -changeover 
systems 
Possible combinations 

I Póssible combinations of"NonmáÌ" and `.'Replacement" source switchdisconnectors 

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. 

.. "Normal N" 
Interpact INS (1) 

INS40 
° ° 4 Ratings 40 Ä, 

INS63 

, 
i % 

ä N 

7 °/ 

,° 

.z 

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

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

NIIings;ó3 A, 

IÑS80 
(-Ratings 89 ,4. 

INS100 
LRating81100 Ä; 

INS125 

; átiñgs;125. Ä 
INS160 

'Reti ñgs160Á Ì!. 

"Replacement" R 

INS40 INS63INS63INS80 INS100 
1 

INS125 INS160 

Normal N" 

Interpact INS /INV (2) 

"Ré lacémènt"`R 
INS250-100/ 
INV100 

INS250-1601 
INV160 

INS250-2001 
INV200 

INS250-250/ 
INV250 

INS3201 
INV320 

INS400/ 
INV400 

INS500I 
INV500 

INS630/ 
INV630 

INS250- 100IINV100 
Ratings fin A 

INS250- 160IINV160 
: Rätings .160 A 

INS250 -200/1 N V200 

Ratings.200 A 

INS250 -250/I N V 250 

R ®tirigs 25Ö A 
INS3201INV320 

Ratings 320 A "' 
INS400 /INV400 

Ratings 4Po A 

INS500 /INV500 

,Rätings 860 A 

INS630 /INV630 
Ràtings 630 A 

250 A and 630A ratings can be mixed by using INS320/630 rotary handle interlocking system 

Pessitile wcomtiiñations:of.Comàct pNgrmaland Rëplacement" source circukbreakers 

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

Combination öf Másterpact déÿiçes 

, /' 

Interlocking 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. 

6rmäl N" °Rë °täcërfié[ït" R 

NS100 NS160 NS250 NS400 

NS100 

LRätings 16... 10o A 

ÑS160 
Ratings 80.. 160 A 
NS25Ó 

Lf3ätings:125..: 250 A 

NS400 
Ritingi 150. . 400:A 
NS630 

tZátings: 630 A,. 

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. 

Mërfin ",Gëriei: 
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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. 

Inteocking 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 a base 
plate 
A base plate designed for two Compact circuit breakers can be installed horizontally. 
or vertically on a mounting rail. Interlocking is carried out on the base plate by a 

mechanism located behind the breakers. Access to the circuit breaker controls and 
trip units is conserved. Circuit breakers must be fixed or plug -in versions, with or 
without earth -leakage protection or measurement modules. The base plate and the 
circuit breakers are supplied separately. 

base plate for Compact NS100 to 250 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. 

Possible combinations of "Normal" and "Replacement" Compact source clcuit breakers 

Ñomr EN": "Replacement" R 

NS100 NS160 NS250 NS400 

NS100 

Ratings 1:2,5»: 2 100 A 

NS160 

RáUngs 12,5µ160 A 

NS250 

Ratirigsy12,5::.256 4 
NS400 
RäUngs 160... 400A 
NS630 

R s 250 - 63 ating 0 A 

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. 

Wóssible ïómbinaüòns ot"Nórmál" ártd "Replaçémeñt' soúrcé círçúlt bréákérs. 

"Normal N" "Replacement." R 
NS630b to NTO6 to NT16 NWO8 to NW40b to 
N51600 NW40 NW63 

NS630b to NS1600 
Ratings 250. 1600 A 

NTO6 to NT16 

: Ratiñgs 25Ö... 16Ó0 A 

NW08 to NW40 

Ratings 320. . 4000 A 
..... .._.... _.. 

NW40b to NW63 
; Ratiñgs 4000 ..63ÓÒ Á 

2 
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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 between three devices (Masterpact NW only) 
This function requires: 

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

two or three sets of cables with no -slip adjustments. 
The maximum distance between the fixing planes (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. 

rPossiblé ëombmat noi s óf "NóimaP'áñd ̀  RépÌaçemént"'sóurocircuit bréakers'> 

i "Normal N' '4°b "Réplaèément" 
NS630b to NTO6 to NT16 
NS1600 

NWO8 to NW40b to 
NW40 NW63 

NS630b to NS1600 

i Ratings 250 .1fl20 A 

NTO6 to NT16 

Ratings 250....,:1600 A' 
NWO8 to NW40 

WRatiñgs: 320... 4000 Á 
NW40b to NW63 

.. .. _.. 
Ratings 4660, :6300 A 

It 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 devices are possible, 
whatever the rating or size of the devices. 

Possible combinations Of three device 

NS630b to 
NS1600 

NTO6 to NT16 NWO8 to 
NW40 

NW40b to 
NW63 

NS630b to NS1600 
Ráliñgs250...'160Ò i. 
NTO6 to NT16 

i 
Ratings 50... 1600 A 

NWO8 to NW40 

Ratings 320..: 4000`A 

NW40b to NW63 
Rátìñgs 40Ö0.. 6300 A 

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

Types of mechanical interlocking and combinations 
See page 14 to page 19. 
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Functions 
and characteristics 

Remote -operated 
source -changeover systems 
General characteristics 

[Range 
Types of devices 

Types of circuit breakers 

Switch- disconnedor version 
Mixing possibilities 

Electrical characteristics 
Rating 

Compact_ 
NS100 to NS250 NS400 to NS630 

N/H/L N/H/L 
NA NA 

all devices all devices 

NS100 to NS250 NS100 to NS630 
N /H /UNA N /H /UNA 
fixed or plug -in fixed or plug -in 

15 to 250A 15 to 630 A 
Insulating voltage Ui (V AC) 750 750 

Positive break indication 
Number of poles 3, 4 
(N and R devices must have the same number of poles) 

Electrical durability See page 24 

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

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

440 V - 60 Hz 
DC 24-250 V 

Maximum consumption AC 500 VA 500 VA 

DC 500 W 500 W 
Minimum switching time 

F Ì Wili46 k ng 

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 

Protection and measurement 
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. 

Indication:and control áuziianes 
Available auxiliary indication contacts OF + SD (+ SDV) 2 OF + SD (+ SDV) 

Voltage releases MX shunt 

MN undervoltage 
Voltage presence indicator 

Voltage transformer 

Ammeter module 

Insulation monitoring module 
Sóurçe-ehängeover controller 

With permanent replacement source BA controller 

With standby generator set UA controller 

Remots'cömmuriicatign .bus 

Device status indications 

Device remote control 

Transmission of settings 
Indication and identification of protection status and alarms 

Transmission of measurements 
IliisteliationinciTCorrreetio 
Fixed front connected 
Fixed rear connected 

Withdrawable, plug -in or drawout 
Installation and connection acce 

Downstream coupling accessory 

(long rear connections) (long rear connections) 
(plug -in on base) (plug -in on base) 

os 

Bare -cable connectors 
Terminal extensions 

Terminal shields and inter -phase barriers 
Locking by padlock 

by keylock 

Front panel escutcheons 

22 Mërtß%Gérbi`f 
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Functions 
and characteristics 

Remote -operated 
source -changeover systems 
General characteristics 

pact 
NS630b to NS1600 NT06 to 16 NWO8 to 63 

N /H /L N1 /Hl /H2 /H3 /L1 N1 /H1 /H2 /H3 /L1 
NA NA /HA /HF NA /HA /HF 
all devices all mixing possibilities all mixing possibilities 

NS630b to 1600 (fixed, drawout or fixed + drawout) (fixed, drawout or fixed + drawout) 

N/H /UNA N1 /H1 /H2/H3 /L1 /NA/HA/HF N1 /H1 /H2 /H3 /L1 /NA/HA/HF 

fixed or plug -in 

250 to 1600 A 600 to 1600 A 800 to 6300 A 

750 1000 1000 

3, 4 

See page 24 

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

48 to 415 V - 50/60 Hz 

440 V - 60 Hz 

24-250 V 

180 VA 180 VA 180 VA 

180 W 180 W 180 W 

800 ms 800 ms 800 ms 

only with UA or BA only with UA or BA 

1 OF +1 CE( +SDE) 1 OF +1 CE +1 PF 1 OF +1 CE +1 PF 

2OF +SD 2OF +SD 2OF +SD 

BA controller 

UA controller 

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

( drawout) (drawout) (drawout) 

Mëróii"Gërièï 
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Functions 
and characteristics 

Remote -operated 
source -changeover systems 
Mechanical and electrical durability 

Interpact INS switch-disconnectors 
1145250-100 
3, 4 

I N S250-1.60 
3, 4 

I NS250-20 
_ 

3, 4 

I NS250 -- 
3, 4 Number of poles 

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

Rated operational current (A) le ? Elëctiical AC, 50160 HZ 

440-486 V 

AC22A 
100 

ACA 
, 

1,00 

AC22A 

160 

AC23A 
; 160 

AC22A Ç 

200 

AC23A 
1 200 

AC22A 

250 

AC23Aj, ; 

i 250 

660-690 V 100 j100 160 I 160 200 I200 250 1 250 

Durability (category A) 
(ON-CR-OR-CN cycles) 

Mechanical 15000 15000 15000 15000 

i'Eléctncal AC, 50160 Hz .:...... ...... .. ....:. ... . 

440-480 V 

AC22A 
..,... .. .. 

1500 

AC23A 
.. .--.. . 

; 1500 

AC22A ..: .. 

1500 

AC23A ' 
. . 

i 1500 

AC22A 

1500 

AC23A.' 
. _ 

j 1500 

AC22A 
.. . 

1500 

AC23Ar ;`ÿ :,.,,.,.. 

Í 1500 

660-690 V 1500 1 1500 1500 
i 

1500 1500 I 1500 1500 ' 1500 

Number of poles 

I NS320 
3, 4 

INS400 I MS500 
"... 

3, 4 

INS630 - _ 

3, 4 3, 4 

Conventional thermal current (A) Ith at 60 °C 320 400 500 630 

Rated operational current (A) le Eleclrical;AC, 50160 Hz AC_ 22A > ; AMA AC22A AC23A: ; AC22A -' . 
, AC23A -r "AC22A A_ C2 3A 

440-480 V 320 320 400 1.i00 500 I 500 630 630 1630 

660-690 V 320 1, 320 400 
i 
400 500 I 500 630 I 630 

Durability (category A) Mechanical 10000 10000 10000 10000 
(ON-CR-OR-CN cycles) lElëctncal'AC; 50160-Hzl AC22A, AMA AC22A AC23 AC22A _! AC23A : AC22A rAC23AA 

440-480 
u 

1500 I 1500 1500 s1500 1500 I 1500 1500 ' 1500 

660-690 V 1500 ; 1500 1500 i 1500 1500 I 1500 1500 i 1500 

Compact NS100- NS1600 
a .NSnn_ aNSdnnn. iNSR3nh:s 

N slsao 
Number of poles 3, 4 3, 4 3, 4 

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

Mechanical durability 
(ON-CR-OR-Cu cydes) 

10000 8000 8000 

Electrical durability at In 
(ON-CR-OR-CN cycles) 
for c 440 V and 480 V 
NEMA (2) 

10000 3000 2000 

Electrical durability at In 

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

1500 1500 1500 

Masterpact NT06-NT16/NW08-NW63 (1) 

a 
NT06= 

10 
NT12 = 

NT16- 
NWa8 
NW16 

NW20. 
NW40 

NW25- NW50- 
NW63 ; 

Number of poles 3, 4 3, 4 3, 4 3, 4 3, 4 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 cydes) NT16: 
for c 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 (2) 1000 

(1) Mechanical and electrical durability not applicable 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 
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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. 

Possible uses Downstréam coupling 1 

Possible Outgoing pitch 
(mm) 

35 

Manual source- changeover systems 
INS250 (100 to 250 A) with rotary handle 

NS100 /250 with rotary handle 35 

NS100 /250 on base plate with toggle control 35 

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

NS400/630 with rotary handle 52.5 

NS400/630 on base plate with toggle control 

Cómprete sóurce-chañgeover assembly 
INS250 two to 250 A) 

52.5 

INS400/630 (320 to 630 A) 

Remote-operated source-change-over systems 
NS100/250 35 

S 

NS400/630 52.5 

a 2) 
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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 may be added to 
take into account information from the 
distribution system. 

Electrical interlocking is carried out by an electrical control device. 
For Compact NS up tó 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 CompactNS630b 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 "Normal" and "Replacement" source circuit 
breakers 

outputs: power supply for operating mechanisms 
control voltage: 
24 to250VDC 
48 to 415 V 50/60 Hz - 440 V 60 Hz. 

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

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 
Types of tnechanicál interloçking_ : , 

L2 evice ; 

QN IOR 

Masterpact NW only 
Typesrofinechanicai interlocking ,,, Possible combinations Typical electrical diagrams 

13 devices 2 "Normal" sousources and 4 "Reptaceinént" source ' 

,Passible cofnbiñations Typical electricardiagrams Diagram no. 
« 

^ 

w.. 
ON 

0 

, o 

o 1 

QR 
0 

Compact NS100 to 630: 

electrical interlocking without emergency 
power off (EPO) auxiliaries: 

with EPO by MN 

with EPO by MX 

Compact NS630b to 1600: 

electrical interlocking with lockout after fault: 

permanent replacement source (without IVE) 

with EPO by MX (without IVE) 

with EPO by MN (without IVE) 

permanent replacement source (with IVE) 

with EPO by MX (with IVE) 

with EPO by MN (with IVE) 

automatic control without lockout after fault: 

permanent replacement source (without IVE) 

engine generator set (without IVE) 

Masterpact NT and NW: 

electrical interlocking with lockout after fault: 

permanent replacement source (without IVE) 

with EPO by MX (without IVE) 

with EPO by MN (without IVE) 

permanent replacement source (with IVE) 

with EPO by MX (with IVE) 

with EPO by MN (with IVE) 

automatic control without lockout after fault: 

permanent replacement source (without IVE) 

engine generator set (without IVE) 

automatic control with lockout after fault: 

permanent replacement source (with IVE) 

engine generator set (with IVE) 

BA/UA controller (with IVE) 

51201177 

51201178 

51201179 

51201180 

51201181 

51201182 

51201183 

51201184 

51201185 

51201186 

51201187 

51201139 

51201140 

51201141 

51201142 

51201143 
51201144 

51156226 

51156227 

51156904 

51156905 

51156903 

F fiQN1 TQN2 TOR {7-- 
ON1 QN2 QR 

0 0 0 

1 1 0 

o o 1 

3 devices 2 "Normal" sources and 1 Replacement' source with source selection 
ON1 QN2 QR 

0 0 0 

OR 

3devices: 3 sources, only one device 

QS1 IQS2 IQS3 

1 o o 

o o 1 

1 1 o 

o 1 o 

QS1 QS2 QS3 

O 0 0 

1 0 0 

0 1 0 

O 0 1 

electrical interlocking: 

without lockout after fault 

with lockout after fault 

Diagram no. 

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 

with lockout after fault 

51156910 

51156911 

3`devices 2 sources + I coupli 9 

¡QC ,:LQS2 

QS1 QC QS2 electrical interlocking: 

without lockout after fault 

with lockout after fault 

automatic control with lockout after fault 

o o o 

1 o 1 

1 1 0 

o 1 1 

1 

o o 

(1) possible by forcing 
operation 

51156912 

51156913 

51156914 

lockout after fault" option. This option makes it necessary to manually reset the device following fault tripping. 

Mértiíï',Gérriñ 
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Functions 
and characteristics 

Associated controllers 
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. 

UA controller. 

Controller BA UA 
Compatible circuLt breakers All Compact NS and 

Masterpact circuit breakers 

pósitipir switch 
Automatic operation 
Forced operation on "Normal" source 
Forced operation on "Replacement" source 
Stop (both "Normal" and "Replacement" sources off) 

Automatic opération 
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 d one of the phases 
of the "Normal" phase is absent 

"Test 
By opening the P25M circuit breaker supplying the controller 

By pressing the test button on the front of the controller 

Indicatio s 
Circuit breaker status indication on the front of the controller: 
on, off, fault trip 
Automatic mode indicating contad 
Other fuñ_ctions 

Selection of type of "Normal' source (single -phase or three -phase/ 
(1) 

Voluntary transfer to "Replacement" source (e.g. energy 
management commands) 
During peak -tariff periods (energy management commands) 
forced operation on "Normal" sourceif "Replacement" source not 
operational 
Additional contact (not part of controller). 
Transfer to "Replacement" source only if contact is dosed. (e.g. 
used to test the frequency of UR). 

Setting of maximum startup time for the replacement source 

Options 
Communication option 

Power supply 
Control voltages (Z) 110 V 

220 to 240 V 50/60 Hz 

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

Operating thresholds 
Undervoltage 
Phase failure 

0.35 Un c voltage c 0.7 Un 

0.5 Un4 voltage c0.7Un 
Voltage presence voltage 0.85 Un 

'degree of protectioñ (EN,60520T ilia IK dégrée óf protectioñ agáinst 
extemaiìiriechanlèál Impacts (EN- 50102) , 

Front IP40 

Side IP30 

Connectors IP20 

Front IK07 

CháractensÙ os f où éït còntácts (dry, vok free conMtácts) - 

Rated thermal current (A) 8 

Minimum load 10 mA at 12 V 

Output contacts: 
Position of the Auto/Stop switch 
Load shedding and reconnection order 
Generator set start order. 

AC DC 

Utilisation category (IEC 547-5-1) AC12 AC13 AG14 :,C15 DC12 DG 13 

Operational current (A) 24 V 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 - 

250 V - - 0.4 
380/415 V 5 - - 

440 V 4 

660/690 V - 

(1) For example, 220 V single -phase or 220 V three- phase. 
(2) The controller is 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 
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Functions Associated controllers 
and characteristics Controller installation 

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 
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 
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. Wiring is done by the installer. 

Mounting on the ACP plate. 

Mounting on the front panel of the switchboard. 

átërrm'Grrin 
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Functions , Associated controllers 
and characteristics 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 on 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. 

YA 

it 
iFmlas 

rois rfs 

N 1;1 

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 "Norman 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: 
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: 
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 "Normal" 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) 

BA energised 

AUTOMATIC MODE 

- UN present 

Delay t2 

- End of t2 

R opens 

-R OFF 

0.5 s 

End of delay 

N closes 

-N ON 

Main s ep 5i 

Special 
tariff 
order 

UN absent 
and UR present 

N opens >3 

N OFF 

0.5 s 

End of delay 

R closes 

RON 

WAITING 

LUN absent 

Delay t1 

UR present 
and end of t1 

UN present 

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

BA energised 

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

a 
BA Ene-Eyr,ed 

N ON 

tariff order tSpecial 

Special tariff ON 

-RON 

R opens 

- t < 16 and UR present 
R OFF 

N opens 
0.5 s 

- N OFF 
End of delay 

t3 and load shedding 
N closes 

- End of t3 

N ON 

R closes 

WAITING - R ON 

WAITING 

Special tariff order 

a 

Switch set to the "Stop" position 

BA energisèd 

STOP 

and R ON -N ON UN absent -R ON --NON 

N opens N opens R opens 

- N OFF -N OFF i R OFF 

0.5 s 

- End of delay 

R closes 

-R ON 

WAITING" 

Key 
UN : `Normal" source voltage 
UR : "Replacement" source voltage 
N : "Normal" source circuit breaker 
R : "Replacement" source circuit breaker 

OThe number sends to the indicated step when 
the condition is true. 

WAITING': 

yAITING,r , 

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

ftikrürrGëïirï 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 39 of 411



 

Functions 
and characteristics 

Associated controllers 
UA controller 

The UA controller is used to create a source - 
changeover system integrating the following 
automatic functions: 
® transfer from one source to another 
depending on the presence of voltage UN 
on the "Normal" source 
® startup of an engine generator set 
l6 shedding and reconnection of non - priority 
circuits 
® 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. 

N N U"=0 

N 

',',4121311;1 ',4121311;1 
, 

' 

Front of the UA 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, then manual operation). 

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). 
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). 
t6. 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:. 

inputs: 
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: 
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 "Replacement" 
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 energised 

N ON I 
Genset startup 

R ON - 

Order issued Order issued 
and UR absent - and UR present 

Delay t6 (switch C) 

End of t6 - - t < t6 and UR present 

Genset shutdown 

UR failure - 

N opens 

N OFF 
I 

t3 and load shedding 

end of t3 i 
R closes 

R ON 

WAITING 
., . 

4WAITING' 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 

UÁ eriérgised 

-R ON 

Genset shutdown 

- Order issued 

R opens 

-R OFF 

t4 and load reconnection 

- End of t4 

N closes 

-N ON 

WAITING 

-NON 

Switch set to the "Stop" position 

UA enèrgised 

STOP 

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

Genset shutdown 

- Order issued 

N opens 

-N OFF R opens 

-R OFF 

Load reconnection 

- Order issued 

WAITING 
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Functions 
and characteristics 

Associated controllers 
UA controller 
Operating sequences 

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

§ ; WAITINGj 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 UR absent and 

UA energised 
°, . 

AUTO MODE 

j 
if 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 Genset shutdown 

-N OFF Choice 
(switch B) 

t3 and load shedding 

-B=0 -B=1 - end of t3 

R closes 

-N OFF 
-R closes Load shedding orde 

'WAITING 
Load shedding = 1 

- Special tariff order 

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

R opens 

-R OFF 

N closes 

m"' 1; at 
WAITING , 

-N ON and special tariff order 

Load reconnection order 

- Load reconnection 

Delay t5 

end of t5 

Genset shutdown 

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 

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

- Special tariff order 

WAITING 

Special tariff order 

htérrm,Giértìal'a 
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Functions 
and characteristics 

Associated controllers 
UA controller 
Operating sequences 

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

WAITING 

UAenergised, , 
AUTO MODE, 

T 
TEST 

TEST mode ( ") 

LEDs flashing 

Genset startup 

Order issued and Order issued and 
UR absent ` UR present 

Delay t6 
(switch C) 

- t < t6 and UR present 

- End of t6 

Genset shutdown 

UR failure and 
iso 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 = 
(") The test lasts 180 seconds. 

OThe number sends to the indicated step when 
the condition is true. 

N opens 

-N OFF 

t3 and load shedding 

- End of t3 

R closes 

-R ON 

WAITING 

- UN present 

Delay t2 

End of t2 

R opens 

R OFF 

(t4 and load reconnection 

I 1 End of t4 

N closes 

-N ON 

UN absent and 
UR present 

N opens 

-N OFF 

13 and load shedding 

- end of t3 

R closes 

-R ON 

WAITING 

Delay t5 

- End of t5 

Genset shutdown 

UR absent or Special 
180 seconds TEST- tariff . 

elapsed order 

- UN absent 

Delay tt 

- End of tt 

Genset startup 

- UR present 

- UN present 

merlin 'Gérin. 
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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, 
HORNSBYNSW 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 

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 GI I 
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, 
HORNSBYNSW 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 hold or 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 

pub 

Endorsed 
Company 

GROJpLY uIn 
AUSTRAJMI 

c 
ENC 

COYIIIWI 

Order Code: PM6 -LP -4C 

YOkii 
ChoICe of 2 

ts 
printed un i 

on the N 
front 

Paner 

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 and 
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 ±50ppm / °C ±1 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 

O 

- 

O 

SETUP 
PVSHSUrtONS 

f121314151611 ooC' 0000 **Co 
; 

CASE GROUND 

NO INTERNAL CONNECTION 
IJSE AS LINK FOR LOOP CABLE 
IF REQUIRED 

REMOTE N4JI2 
° -i LATCHING OR MOMENTARY 

ACT I0NSVA IcM INRA 

REMOTE N PUT COMMON 

` REMUI E INPUT 
I. ATCHING GR MOMENTARY 
ACTION SMI CH INPUT 

A 20mA (or I0-50TA1 YE 
A 2pmA (a I U5pnA) ,JE 

PM6 -LP panel mounting details 

48mm 

F 
45mm 

14--- 92mm 

PANEL CUT OUT 

y- 66mm-i 

44mm 

f- 53mm 

a-54mm 

Side View 

Mounting bracket 
(2 off) 

t 

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 
pm61p6c.pdf (http://www.aicpl.com.au/brochures/pm61p6c.pdf) 

629513 

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 

- AC moving iron amméters 
Current Transformer operated ammeters including scale 

90° Instruments 
DescriptionCat. 

No. ') 2) ,it,Q40191:1 F2Q72E496 RQ96E-ACT:01Q144:E=AOf.1 add option 
CT 
operated ammeters with 48 x 48 mm 72 x 72 mm 96 x 96 mm 144 x 144 mm 

code 

5 times overscale ') 

0-10/50 A 

0-12/60 A 

0-15/75 A 

0-20/100 A 

0-25/125 A 

0-30/150 A 40.# 

0-40/200 A 

0-50/250 A 

0-60/300 A 

0-75/375 A 

0-80/400 A i #:.,,,-,\, k 

0-100/500 A 

0-120/600 A ',.i..,,°,120,A,.:,,,', ' 

0-150/750 A 

0-200/1000 A bOA 

0-250/1250 A ,,,!2,e,,O#1'-, 

0-300/1500 A 66'/V'4.ît,, 

0-400/2000 A 

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

240° Instruments 
Description cat Lat. No. ') 2) AQ48E-ACT ) AQ72E-ACT ') AQ946E-ACT ) A9144E-ACT 5) add option 
CT code 
operated ammeter with 48 x 48 mm 72 x 72 mm 96 x 96 mm 144 x 144 mm 

5 times overscale 3) 

0-10/50 A 

0-12/60 A 

0-20/100 A 

0-30/150 A 

0-40/200A 

0-50/250 A 

0-60/300 A 

0-75/375 A 

0-80/400 A 

0-100/500 A 

0-200/1000 A '.',i0tiA 

0-300/1500 A 

0-400/2000 A 

0-500/2500 A 4,,09'97#14, 
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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Refer Catalogue ITC 

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

Cat. No. A B C D E Weight (g) 

RQ48 

AQ48 

48 x 48 

48 x 48 

44 5 x 44 5 

44 5 x 44 5 

40 

57 5 

22 

22 

45 

45 

100 

200 

RQ72 72x72 665x665 44 12 68 150 

AQ72 72 x 72 66 5 x 66 5 59 12 68 300 

RQ96 96 x 96 91 x 91 44 12 92 210 

AQ96 96 x 96 91 x 91 59 12 92 400 

RQ144 144 x 144 137 x 137 53.5 12 138 450 

AQ144 144 x 144 137 x 137 81.5 12 138 550 

Dimensions 
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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) 

lïiiíi; . 
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, control, 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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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 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 53 of 411



2 MECHANICAL INSTALLATION 

2.1 Unpacking 

2.2 Installation Conditions 

Fig. 2.2 Spillage 

Fig. 2.3 Lagging (High Temperature) 

2 

E 

>2 x pipe dia. 

minimum 

1 

>5 x pipe dia. ..,"__? 
minimum n 

I.-- 

t- 
Flow Direction 

Fig. 2.7 Straight Pipe Requirements 

Fig. 2.9 Within Temperature Limits 
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2 MECHANICALAISTALLATION... 

Fig. 2.11 Within Environmental Rating 

¡%y.*i,¡ !%¡i t 111111i4 í0124, 4í1.11 ]f1taty t' WWÁ%ii1 t** %Vy 
..¡1.4S-$te*A1 

Fig. 2.14 Temperature Difference 

Fig. 2.15 Shade 

3 
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...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

162mm (6.35in) - - 
214mm I J J J J J J 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 

Common Ground 
(Plant bonding) 

Gasket Gasket 
Grounding Ring 

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) - 
Insulation (Grey) 
Foil Secondary Screen - 

Red wire (CD1) 

Ground Wire (ESCREEN) 

r 
Optional Steel Wire Armor 

White Coaxial Core (Sig1) 
Inner Conductor (Sig 1) 

Inner Insulation (Blue) 
' Conductive Layer (Black) v-`- Primary Screen (DS1) 

Insulation (White) +Foil Secondary Screen 

Filler 
Yellow wire (CD2) 

and submersible overjacket \Violet wire (SIG GND) 

Fig. 3.3 Cable Identification 

Overall Foil Screen 

6 5 4 
Inches 

3 2 1 0 
I I L I l I 

, , 

0 150 100 Millimetres 

Grey 

50 

Red' (CDt) 

White 
Overjacket Armor 

Ground wire sleeved, 
to post. (Ground) Sheath 

Fig. 3.4 Cable Preparation 

Screen (652) 
Pink (SIG2) 

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

I 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 

Red 

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 3 2 

100 

I I I 

Millimetres 50 

I I I 

Red ' 

Grey covered coax 
Inner to SIG2. Screen to DS2 

Violet to SIG GND 

White covered coax 
Inner to SIG1. Screen to DS1 

Outer Overall screen drain 
Insulation wire to ESCRN Length for 

Probe Head 

Fig. 3.6 Cable Preparation (North American Wiring Practice) 

o 

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 

Outer Nut 

Conduit Adapters 

Hub 

Seal 
(Present in O.Z. 
Gedney 
Fittings) 

Alternative 
Face Seal 

Face 
Seal 

Hub 

Fittings vary Illustration 
slightly for typical for 
different makes O.Z.Gedney 

Outer Nut 

Fig. 3.8 Conduit Adapters and Cable Glands 

Cable Glands 

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. 
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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 ) 

Red 
Yellow 

Violet 
Screen 

Blue 

Pink 
Screen 

^l1 Yellow /Green 
(if present) 

- Grey Coaxial 

White Coaxial 

a--- 
I I1 < b 1 - 
`_°" 

Sleeved Ground 
Wire 

X, 

Standard Terminal Box 

i 

/lll 

-7 Screen Grey 
-6 Pink , coaxial 
-5 Blue -1 White 
-4 Screen coaxial -3 Violet 

Ei 

III 
-2 Yellow 

-1 Red 

o J Sleeved Ground Wire 
and Yellow /Green 
(if present) 

Fig. 3.10 Sensor Terminal Box Connections (Remote version) 
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...3 ELECTRICAL INSTALLATION 

3.3.2 Transmitters (All versions) 

Caution. Unused 
cable entries must 
be blanked with the 
permanent blanking 
plugs supplied with 
the transmitters. 

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. 

, u u u_ 

S O & 

< 
5 0 
u_ 

CO 

I- 
D 0 
u_ 

ó 
J a 

F 
LLLLLLLLl111 W 

2 

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 

v&e 
B& 

(J Ú 

ee ECIEI 

ra i 

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 
Connection O 

White Coaz 
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. 

00 zz 
Adaptor Plug -No - C\J OCO c)00u) 

000(nocouno 

Yellow 

Red 

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 3.4.3 PLC Interface -Fig. 3.18 

Counter/Totalizers 
DC b 

supply 
__ 

Forward Flow 

i f ---, ¡1213141516) 4,0 

'- - r ¡T2r3'4r5T6; -.o 
and /or " - ' Reverse Flow o 

Electromechanical 
Connections 

Counter/Totalizers 

N 
Forward Flow 

and /or 

nAeß 
J,T23'r5T6r - - -- 
Reverse Flow 

Mag Master Transmitter 

FOUTA 

FOUTB -- 
PLSOV 0 

L 

L 

L 

L 

F OUT 

FOUTS 

Telemetry, Electronic 
Counters etc. 

PLSOV 

e 

L 

L 

L 

L 

e 

L 

L 

L 

L 

L 

L 

L 

Fig. 3.16 Frequency Output Connections 

3.4.2 Alarm Outputs - Fig. 3.17 

:-Typically 1k 
, 1W 

O 

'O1Te-v+----. 

-- 

Fwd +; 

' 

F OUTA 
FOUTB `- -0 

0 
L 

L 

PLSOV 
L 

L 

I ' = ' 
, 

DC .1. 'r 
supply 

-`- 

LPLC 

I DC common 

PLC - Common -ve 

'Fwd - o I 

Re F OUT A 
-0.----. 

F OUT B - 

PLSOV 

v - 

O, 

PLC - Common +ve 

Fig. 3.18 PLC Interface 

L 

L 

L 

L 

L 

L 

L 

m 
m 

L 

L 

L 

L 

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 Transmitter 
Alarms 

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

DC. Alarm 
supply 

-II- IF,- 
-0=E1- 

Timer 
Switch 

and /or 

-- 

Alarte 2 

MagMaster Transmitter 

ALARMI 

ALARM2 

Fig. 3.17 Alarm Output Connections 

PLSOV 
L 

L 

L 

0 L 

L 

L 

L 

Relays and Timers 
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...3 ELECTRICAL INSTALLATION 

3.4.4 Contact Input - Fig 3.19 

Switch 

0 

o 

B 
C 

C 

C 

C 

C 

BCT VP 

ExrvP 0 EOC - 

MagMaster Transmitter 

Volt -free Contact 

r 

5V DC supply 

L_y 
I ' ó 

C 

Switch 

t 

m1NSS.p,ttV1s.1 

\ C_1C1CJC 

PLSOV 
EJ(T 

DR I/P - 

C 

C 

C 

C 

C 

C 

m 
m 

C 

C 

MagMaster Transmitter 

ITT? 

Open Collector (or Grounded Contact) 

PLSOV 

BO- VP- 

C 

C 

C 

C 

MagMaster Transmitter 

/777 

Voltage Signal or Logic Signal 

ALARM 2 

EJCT I/P 

DCTVP- 

C 

C 

C 

m 

MagMaster Transmitter 

Using an Alarm for Automatic 
Range Change 

Fig. 3.19 Contact Input Connections 

14 
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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 accuracy if used. 

MagMaster Transmitter 

+ve 

common I 
T 

1 I 1 

IC+ IC- IC2 IC- 
Normal Alternative 

L J 

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 

JJJJIJJJJJ/IJJJJJJI/JJ/JJJJJ 

Reverse +ve + HART 

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

A1 100.0 °f 

1 MagMaster Transmitter 

BOILER 6 TER 

Receiver No. 1 - Forward 

V 

C- IC2 

HART connections 
(where applicable) 

Fig. 3.21 Current Output Connections: Dual Current Option 

15 
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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 
T 

o 
z 

RX DATA - 5 
TX +SIG RX DATA + 8 
RX -SIG TX DATA - 3 
RX +SIG TX DATA + 6 

OVC Ó 
O 

SIGNAL GROUND 4 
- DCD 

Link 
7 

Link 
DTR together 1 together - DSR 

Mag Master 
Transmitter 

/777 

Fig. 3.22 RS 422 Connections (Balanced) 

E 

E 

E 

E 

MagMaster 
TERMINALS 

RS232 
Name 

9 -Pin 
PC 

Connector 

25 -Pin 
PC 

Connector 

Hygienic 
Adaptor 
Cable 

TX -SIG 

O2 

H 
w 

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

S (linked) 
t 5 
S (linked) 

t 7 
S (linked) 

Yellow 
OVC Green 

Z 
O 
O 

DTR link 4 link 

6\ together 6 together 

20 link - 
- DSR together - 
- ink 7 link 

8 together 

4 link 

5 together - CTS together - 

MagMaster 
Transmitter [ 

RX - SIG\ SIG 

TX + SIG 
RX + SIG 

/777 
Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 

Unk 
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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 - 240V AC 

Line (UL1) to L 

Internal ®External 

Neutral (N/L2) to N 

AC power via a suitable 
isolator and fuse 

1. 
>4mm' 

<10 A.W.G.) 
opper 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 (Max 

Negative to - 

DC Supply 

I 

e 

Positive to + 

Internal O External 

>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) 

(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 
MagMaster manual. 
For all versions supporting HARITM, 

see the main MagMastermanual. 

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 

s 

r 
I 2.328 

Lfr/s 
>43567 

Ipl li 
ifll I-1 

% 

MagMester 

32.8 
>42315 

Ltr/s 

P 

fl 
Q 
WI 

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. 

21 
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SPECIFICATION 

Specification - Sensor 
Sizes 

Sizes 
mm (in.) 

Flow Range 

Minimum Maximum' 
m 3/h (US g /min) m 3/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 on 10ms-' (33fts -1), but instrument capability in excess of 
15ms -' (50fts -') 

22 

Accuracy (under forward flow reference conditions) 

5.0 

4.0 

1.0 

0.20 - 
0.15 - 

0 

Sizes x 700mm 27 in.) 

z1 mm/s 0.00330/s) for velocities 
below 0.4m/s (1 35/s) 

Sizes s 600mm (24 in.) 
:0.75mm/s (0.00251t/s) for velocities 

below 0.5m/s (1.6411/s) 

I I I 

01 02 03 04 05 1 0 
Velocity - m/s (ft/s) 

Analog output Additional < ±0.008mA 

Temperature effect 

Transmitter < ±0.08% of reading /10 °C 

Analog output - Additional 

< 1.-0.08% of reading /10 °C 

Power supply variation Negligible 

Pressure effect <0.15% over the operating range of 
the equipment 

15.0 
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SPECIFICATION... 

...Specification - Sensor 

Wetted Material Electronic Display Unit 
Lining Mounting 

Suitable for potable water and waste water Integral with sensor 
(all materials UKWFBS listed) 

OR 
Contact factory for non -standard materials 

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

Stainless steel 316 
Contact factory for non -standard materials Housing 

IP65 (NEMA4) 
Flanges 

Glass- loaded polypropylene, polycarbonate window ULVO rated 
Carbon steel 

Pressure limitations 
5600mm as flange rating 

>_700mm 6, 10 or 16 bar 

Environmental protection 
IP68 (NEMA6) 

Bumble to 5m (16 ft) depth 

Pressure equipment directive 97/23/EC Power supply* 

Electrical connections 
20mm glands, or accepts 
1/2 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 
VAbso utearating 

Frequency (Hz) 
1 

VA 

AC 85 to 265 47 to 440 
j 

<20 

DC 11 to 40 - 1 <20 

`Power supply fully 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) 

.-- -10°C (14°F) 

Ambient Storage 

60°C (140°F) 

4-- -20°C (-4°F) 

75 °C (167 °C) 

- -20 °C ( -4 °F) 

23 
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...SPECIFICATION 

Output/Inputs 
Common 

mA 

Forward I 

Reverse 

Choice of I -'- 
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 mA 

Profibus DP v0 

HART 

Optional (For keypad units) 

Dual mA 

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

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. 
ra 

minimum 

>2 x pipe dia. .I 
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 (Ib) Metric Flanges (DN) BS10 Flanges (in.) AWWA C207 

Flanges (NPS) 

15 15* 
Í 14 '4 

200 (7.9)* 

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

25 25 1 1 

40 40* 1112 11/2 9 (20) 

50 50* 2 2 
I 

10 (23) 

65 65* ; 21/2 21/2 18 (40) 

80 80* 3 3 18 (40) 

100 100* 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) 

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

350 350** 
I 

14 14 550 (21.7)`* 100 (220) 

400 400 ** ¡ 16 16 600 (23.6) ** i 115 (253) 

450 450 ** j 18 18 698 (27.5) ** 
j 160 (352) 

500 500 ** Ì 20 

600 ** ¡ 24 

20 

24 

768 (30.2) ** 217 (455) 
_...._...__. 

918 (36.1) ** 315 (693) 600 

700 

760 

700** 
27..._... .._.........................._. 

760 * ** 30 

28 

30 

700 (27.6) * ** 

762 (30) * ** 430 (945) 

800 800 * ** - - 800 (31.5) * ** 

900 900*** L 36 36 900 (35.4) * ** ( 540 (1190) 

1000 1000 * ** 39 39 1000 (39.4) * ** ¡ 720 (1585) 

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

1200 1200 * ** i 48 48 1200 (47.2) * ** I 1000 (2160) 

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

1500 1500 * ** 60 60 1524 (59) * ** 1370 (3000) 

1600 1600 * ** ¡ 66 66 1600 (63) * ** 2000 (4400) 

1800 1800 * ** Í 72 72 2250 (88.6) * ** I 2400 (5280) 

2000 2000 * ** 78 78 2500 (98.4) * ** 3200 (7040) 

2200 2200 -* ¡ 84 84 2750 (110) * ** I 4200 (9300) 

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

SS /MAG/WW Issue 12 

25 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
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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11 11 1 1 A 

ID DIN Surge Diverter 

01,4 

- 

41' 
;trt ! 

i , L 

" 

A . o Of , 
' '11'0 .. ' 477., :.: 

A. 

n*, 

Asia/Australia 
Europe 

Latin America 

a 35 mmDIN.43 880 profilé 7 ma c e" s ,çopnonlcir-ç uit r" e a 

.Jndication flags p e'; pr6g reSs3v.e I t ori.<kf 
status ' ° -"s 

,',FW»: 
i 

41] Akemofecontàcts 4irö;i4eretotOstätis l 
- t- 

-1,,60kkriV10;trlaximurriiiUrge.r,atiiib,Orávidés:iprotection sUita 1 

:...4,-,foi,spb.-distrkfiutiori-¡íáners,'ahd, &long= 

Various 6perátingyôlage&-7,16:'stsit ttiosl,comm66;p6Wee.-.,:? : 

°d system ............. . t $A:4 V 
.4^4e -4' ' ' ° 

The DSD160 series of surge:SuPPfessors provide economical and sustained and abnormal:events on the distribution network, or 
:reliable protection to sub-distribution panel boardS. The convenient at 610-of-life: Visual inclicatOr'flágs;show 100% and 50% status 
plug-in module and 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 

Model DSD160 1SR 275 
'Item Number for Europe 702460 
NominafVoltage Un 

Systern.Compatibiiitym 
Max. Cont. Operating Voltage IA 

220-240V 
,,, . ...... 

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

Frequency 0 to 60Hz 
pperatingiCurrent @ Un <1 mA 
Max. bischa'rge.Current ITh 60kA 8/20ps 

. 

301(A 8/20ps - - 
5kA 10/3501Js 

Norn. Discharge Cùrrent In 

ImpUlse Current limp 

"Protettion.Mcides .,.. . 

Technology 
Singlemnde _ , .. 

MOV With thermal discorineCt - . 

... . . . ..... .. 
251(A ,....._.......______.................... 

<850V 
<1.5kV 

Short CircuitCurrent Rating Isc ...... ._. ........._...... 

Voltage Protection Ce-v e I U p. 

0-Cat B3, 3kA 8120ps 

@An 

Status Mechanical flag with progressive indication 
Change-over contact (Form C cry)'250V-/0.5A, 
max -1.5 mm (#14AWG) connecting.wke 
1 M, 90 mm x 68 mm x 1,7.5.mm (15" x.2.6" x 0.68) approx. Dimensions 

, , _ 

Weight- . 

, 

. . , 

. 

0.12 kg (0.26 lb) approx. . 

"Ehtlosuré ' - - ' DIN 43 880 U1,94V-0 thermoplaStic, IP 20 (NEMA-1.) 
Connection 535 mm e (#2AWG) solid 

525 mm (#4AWG) stranded 
Mounting 35 mm top hat DIN rail 

Back-up,Overcurrent'Protection 160Ag1 if supply >160A '. 

-40°C to.+80°C (-40cf to;+1.76°F) Temperature 
Hurnidity 0% to 90% 
Warranty 5 years 

., 

-1EC61643-1, CE 
. . 

ApproVals 
. . . 

Stirge Rated to Meet 

_ . .. 

AEC '61643-1 CIs I, this II 
ANSI/IEEE C62.41.2 Cat A, Cat B, Cat C 

. ANSI/IEEE C62.41.2 Scenario II, Exposure 2, 501(A 8/20ps 
,Replacement.Module 
Moduleltern Number fix. Europe 

.DSD,160 1SR 275M 
702465', 

(1)Should not be connected in allInòdes,of,these systems. Refer Power to'DistributionSystems and SPD'Installation . 
Noes 10,12 

WWW;e11CO:C0,01 

o 

, 

17:5 mm 

31 ERICCf 
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88 mm 

63 mm 

45 mm 

E 
E 

C3 

> r 
öóöóóöaááa0o 0001 

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

[be TDF series has been specifically designed for process control applica- 
ions to protect the switched mode power supply units on devices such as 
'LC controllers, SCADA systems and motor controllers. Units are avail - 
tble 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 
vith ERICO's Universal Transient Barrier UTB's to provide a coordinated 
tpproach to protection of both the power and data control circuits. 

['he TDF is a series connected single phase surge filter providing an 
aggregate surge capacity of 50kA (8 /201.ts) - 20kA L -N & L -G and 10kA 

'l -G. The space efficient low pass filter, provides some 65dB of attenua- 
ion to voltage transients. Not only does this reduce the residual let 
hrough voltage, but it helps further reduce the steep rates of rise of volt- 
age and current providing superior protection for sensitive electronic 
equipment. 

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

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

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

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

LED indication and opto -isolated output 
for remote status monitoring 

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

UL1449 Edition 2 recognized 

Large 50kA surge capacity provides a 

high level of protection and long operational 
life 

5 year limited warranty 

CO' 
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PROCESS CONTROL TVSS PROTECTION 

SPECIFICATIONS Operation: 
Models available TDF- 10A -120V TDF- 10A -240V 

Nominal line voltage 120VAC /125VDC 240VAC 
Max Continuous Operating Voltage MCOV 170Vrms 340Vrms 

Max Load Current l0A 
Input frequency 50 /60Hz 

Earth leakage current <0.2mA 
Protection: 

Max aggregate surge rating .50kA 8 /20µs 
Protection modes L -N, L -G and N -G 

Max surge current/mode L -N 20kA 8 /201.ts 

L -G 20kA 8 /2011s 

N -G 10kA 8/201.ts 

> SPD circuit description Series low pass LC filter Org ̀
 , c Transient Discriminating Technology 

Thermal fusing 
Filter: 

Inductor Ferrite cored 
Capacitor type X & Y grade interference suppression 

polypropylene film 
Attenuation @100kHz L -N 65dB 

Performance: 
UL1449 SVR L -N 500V 700V 

ANSI /IEEE C62.41 Cat B3 - 500A ringwave 22V 28V 
Cat Cl - 3kA, 8 /201..ts 262V 481V 

Alarms and Indicators: 
Protection status indication Red LED, On = OK. Opto- isolated output 

Physical Data: 
Dimensions(W x D x H) 144mm x 88mm x x70mm 

Weight 750g (approx) 
Enclosure material Flame Retardant UL94V -O 
Connection means Screw terminals 

Wire size 1.0mm2 - 6.0mm2 
Mounting method DIN T35 Rail 

Enclosure style DIN 43880 
Environmental rating IP20 

Opearting temperature -30 °C to +55 °C 
Humidity 0 -90% 

Surface finish Spark eroded finish 11 I I Warranty 5 years 
io 700 

1000 Test standards: Frequency (Mr) 

Approvals UL1449 Ed 2, UL1283 recognised, CSA22.2 
C -Tick AS3260 

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

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

Frequency pe lormence «TDF -1M filter 

Due to apolicy of continual product 
development, specifications are subject to 
change without notice. © Copyright 1999 

Part Number Description 
TDF- 10A -120V 120V 1 phase, 50kA 8 /200; 10A series TVSS protector 
TDF- 10A -240V 240V 1 phase, 50kA 8 /20µs, l0A series TVSS protector 

Hobart ph: +61 3 6237 -3200 fax: +61 3 6273-0399 Adelaide ph:+61 B 8366-6555 fax: +61 8 8366-6556 
Sydney ph :+61 2 9479 -8500 fax: +61 2 9980.5092 Perth ph: +61 89358 -1233 fax: +61 89358 -1404 
Melbourne ph :+61 3 9894-2677 fax: +61 3 9894 -3216 Singapore ph:+ 65- 763 -2477 fax:+ 65 763 -2397 

Canberra ph:+61 2 6257 -3055 fax: +61 2 6257 -3127 Thailand ph:. 662 627- 9037 -8 fax: +662 627 -9168 
ERIGO® 

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

v 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
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 - 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 

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 G11 
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 size 

Associated fuse link 

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

63A RSM63H Black Front wired 25mm2 TIA / FIS 

100A RSM100H Black Front wired 50mm2 TIS / OS 

160A RSMI60H Block 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 black fuse fittings) 

Type Associated Black Fuse Fitting 

RS2OHWH RSM32H 

RS32HWH RSM63H 

RS63HWH RSM100H 

Copper Link.Type Number 

RS2OCLINK 

RS32CLINK 

RS63CLINK 

Copper Link Ratings 

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

3 
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Panel Drilling Dimensions (viewed from front of panel) 

32A 

RSM32H 

;it 
t- 

ONE HOLE TO TAKE 
MN cimmAsed 
FIXING SCREW 

RSM Dimensions 

32, 63, 100 & 160 amp 

63A 

RSM63H 

t 
a; N 

Iii 
Pi (i; 

TWO HOLES 
TO TAKE M5 
Meoeoheod 
FIXING SCREWS 

100A 

RSMI 00H 

t 

TWO HOLES TO TAKE 
M5 choeeehead 
FIXWG SCREWS 

N P U V 

mm 6.4 3.2 9.5 11.1 

Front Connected 

Diameter of 
cable hole in 
base contact 

Rating Amp A B C H J 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 

160A 

RSM1 60H 

t 
u 

r 

ty ( 

i 

TWO HOLES TO TAKE 
Me Ceeeeenead 
FIXING 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 

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 size this includes a safety 

catch which automatically locks on 

the insertion of the fuse carrier. 

Type Numbers 

Alternative type of connection 

Rating amp Front Back Front/Back Back Wired 

20 RS20H RS2OP RS2OPH RS2OBW 

32 RS32H RS32P RS32PH RS32BW 

63 RS63H RS63P RS63PH RS63BW 

100 RS100H RS100P RS100PH RS100BW 

200 RS200H RS200P RS200PH 

400 RS400H RS400P RS400PH 

Illustrations & dimensions shown on pages 8-11 ' For Din Roil Mounting order DIN Rail Adaptor Port No: R520A 

Recommended Maximum Cable Sizes 

Rating amp 

20 

32 

63 

100 

200 

400 

H and PH types 

10mm2 

25mm2 

50mm2 

95mm2 

120mm2 

240mm2 

BW types 

10mm2 

16mm2 

35mm2 

70mm2 

5 
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Application Data 

HRC Fuse Links Accomodated 
Extended range of Ripe 'T' to B5.88:Part 2: A52005.21.2 for motor circuit protection (660V AC) 

Fuse Fining Rating 
Amp 

Type 'T' to B5.88:Part 2 8 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 

TIA2-32Af TIA2L-32Lf TCP100M125 100 125 
100 T1S35-63Af TIS35L-6314 TCP100M160 100 160 

TC P80 & 100A TCP8OL&100L TCP100M200 100 200 

200 
TBC2-63A 

TC80 & 100A TC80L & 100L TF200M250 200 250 

TF125-200A TF125L-200L TF200M315 200 315 

TBC2-63A# 
TC80 & 100# 
TF125-200# TC8OL & 1 OOL# 

400 TKF250 & 315# 
TKM250 & 315A 

TKF250L&315L# 
TM355L&400L 

TM400M450 400 450 

TM355 & 400A 

f Adaptor plate required Type 'A' 5BB9306 -010 

Front connected 63 amp fuse fitting 

# Adaptor plate required Type 'B' 5BB9307 -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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Dimensions 

20A Red Spot Fuse Fittings 

Front Connected 

- A Ì r- D =1 z 
1QÎ 
n ' 1-11 

] I 

U N 
J 

TERMINALS ACCOMMODATE 
CABLES UP TO 10 sq.mm. 

_L 
H 

Front /Back Connected 

r- c: .--z D 

DIAMETER OF 
CABLE HOLE 
IN BASE CONTACT 

Back Connected - Surface. 

A B C, C, D E F G H J K L X Y Y, Z 

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) 

t 

RS2OP 8 RS2OPH 

ONE HOLE TO TAKE 
M5 cheesehead 
FIXING SCREW 

TWO 14.3mm. DIA. 
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 D 

Z I 

F STUD 

G DIA. 

r 
II TERMINALS ACCOMMODATE 

CABLES UP 70:- 
32 amp. 
83 amp. 
100 amp. 

Diameter of 
cable hole in 
base Contact 

' 18 sq.mm. 
50 sg.mm. 
70 sq.mm. 

Back Connected - Surface 

Rating Amp A B C D E F G H 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 
cheesehead 
FIXING SCREWS 

TWO 19 mm DIA. 
HOLES TO CLEAR 
BUSHINGS FOR RS32P 

THIS 
HOLE 

r- ONLY 
I FOR 

RS63PH 

P 

TWO HOLES TO TAKE 
M5 cheesehead 
FIXING SCREWS 

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

It. 

V 

( 

TWO HOLES TO TAKE 
M6 cheesehead 
FIXING SCREWS 

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 

8 

TWO 24 mm DIA. 
HOLES TO CLEAR 
BUSHINGS (ONE ONLY 
FOR RS100PH) 
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Dimensions 

200 amp Red Spot Fuse Fittings 

Front Connected 

A -I 
H 

T 

TERMINALS ACCOMMODATE 
CABLES UP TO 120 q.mm. 

400 amp Red Spot Fuse Fittings 

TERMINALS ACCOMMODATE 
CABLES UP TO 240 W. mm. 

Front /Back Connected 

DOME ER OF I L 
CABLE HOLE 
IN BASE CONTACT 

DIAMETER OF 
CABLE HOLE 
IN BASE CONTACT 

Back Connected - Surface. 

I z 
I ! I- 

_ 
1 

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

200 70 216 136.5 95 171.5 M12 25 22 32 22 32 100.0 16 9.5 84 mm 

400 98 254.0 192 114 140 M16 32 32 36.5 57 38 151 21 32 130 mm 

Panel Drilling Dimensions (viewed from front of panel) 
RS400H RS400P & RS400PH 

RS200H RS200P & RS200PH 

dI J N 

, 
.L 

NJ .-- 

I I i 1 I 
O 

`T 
° (rii 

N 

TWO HOLES TO TAKE 
MB eM.lNW 
FIXING SCREWS 

TWO 27 mm OLA. 
HOLES TO CLEAR 
BUSHINGS (ONE ONLY 
FOR RS200PH) 

N P Q 

mm 19.1 28.6 85.7 

9 

a. 

2 HOLES 
TO TAKE 

cheesehead 
FIXING 

SCREWS 

P Q 

mm 27.0 69.9 

TWO HOLES 35 mm. Du. 
TO CLEAR BUSHINGS 
(ONE ONLY FOR RS400PH) 
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1 

Dimensions 

Red Spot Fuse Fittings Back Wired Panel Mounted 

,.- A 4 
Q 

Diameter of cable 
hole in base contact 

: 30 

I 1 
. . 
RS20 BW ONLY 

I E 

I- 

RS 32, 63 & 100 BW 

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

H J 

DIA 
K L 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 

20 

32 

63 

100 

Type 

RS20Lock 

RS32Lock 

RS63Lock 

RS100Lock 

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

DIN Rail Adaptor 

RS20A for the RS20 range of fittings 

Bolted Neutral Links 

Fitting 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 RS100 

GSB -2 GSB25 to GSB75 RS100 

GSGB16 to GSGB63 RS100 

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

We To fit fuses Fuse Fitting 

AA TIA, TIS RS100 

BA TBC, TC, TF, TKF RS400 

11 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 93 of 411



Safeclip Fuse Fittings 

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

Complying fully with 

AS2005.29 - 1990, 

BS88 : Part 6 : 1988. 

Features & Benefits 

itirjE 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 List Number Colour Associated HRC Fuse Lines 

20 Front SC2OH 
-. . 

White 
NS2 - 20 

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 List 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 

20 & 32A; 63A A 
Li 

Back Connected 

-4- 
F 

63A 20 to 63A 

GG 
2 recesses 
06mm x 
4mm deep 

IH - H 

J diameter holes 
accommodate cables 
up to: 
20 &32amp -16mm2 
63 amp - 25 mm2 

Rating 
amp A B C D 

20 & 32 26.5 75.5 54 16 

63 30 96 58 24 

Panel drilling viewed 
from front of panel 

20 to 63A 

4_ 

Clearance 
hole for 
K fixing 
screw 

E F G H J K 

4 2 - - 6 M5 

5 6 8 5 8 M5 

32A 

Clearance 
hole for 
K 
fixing screw 

Panel drilling viewed from front of panel 

63A 

Two clearance 
holes 
for bushings 
L diameter 

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

32 26.5 75.5 54 16 5 40 29 M6 2 M5 14 

63 30 96 53 16 5 51 32 M8 5 M5 17 

13 
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SAFECLIP Fuse Fitting Dimensions 

Busbar /Front Connected 

32 & 63 amp 

L fixing screw 
H suitable for 

up to 6 mm 
busbar 

Back Wired 

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

Panel drilling viewed from front of panel 

t i 

H 

Clearance hole for r - 
L fixing screw 

4 
- - 

Clearance he for 
M fixing screw 

Rating 
amp A B C D E F G H J K L M N 0 
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 

L.( 
l-54--1 

r- 
¡--54--1 3 

26.5 ..- ¡ t cables up to 16 mm2 
- lb7 holes to accommodate 

Clearance Clearance 
hole hole for 
for M5 screw M5 

fixing hole 
DIN rail 
mounting 
facility 

14 

t 
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Series 7 Insulated House Service Cutouts 

General Features 

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. 

Bose 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 
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Series 7 

Type Numbers 

Type No. Rating Amps Fuse Link 

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 

- 47mm - 
.- 42mm -0- 

L 1 

88mm 66mm 

I 

/ 
1 I 

88mm 

Single Hole Fixing 

(1 x 6.35mm diameter hole) 

Base 

Cable entry holes (backwire) 

Rear View 

28 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 98 of 411



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

II 

Standard 

AS60269 

Ratings 

30 - 125A 

Style 

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. 

$71002ABWSJ 

l S7CLR2ABWSJ 

57125BWQ 

l RHF80 

L 57ALINK 

VICLINK 

24 

2A Fittings - Black 

-2A , 100 

22 *57 
. S71002ABWS 

S71002AFWS 

Back wire service fuse fitting 
Front wire service fusé fitting 

2A Fittings - Black /Clear 
2A 100 S7CLR2ABWS Back wire service fuse fitting . . 

22 *57 

100A Service disconnect kit (Energex) 

2A 100 QIDSERVICE -K Back wire service fuse fitting in blaçk with 

22 *57 disconnect linkí(S71002ABWS + S7ALINK) 

125A Service disconnect (Ergon) 

2A 125 S7125BWQ ' Back wired off -load service disconnect 

22 *57 +a ' Clear body with'4 entries Link fitted 

2A Fuse Unks & Accessories 

30 itHF30 

40 RHF40 
_ . .. .... .... ..__ 

2A 50 RHF50 
..:.. ...,... 

22*57 60 RHF60 

80 RHF80 

100 RHB100 

30A Size 2Á servicë.'ftiSe link 

40A Size 2A service fuse link 

50A Size ,....2A service fuse :link 

60A Size 2A service fuse link 

's 80A: Siië:2A:. service, fuse link 

100A Size 2A service fuse link 

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

Disconnect Unk 

2A 125` S7AUNK<== 2A'sizë diséonriëct liñk;'tiri;ptatëil.>: 

Metering Unk - sealable 

n/a -100 ̂  'VICUNK 

B - 

> 

6 meter neutral link for Victo' ictorian single.phase meter' 

'. Panels, enclosed (69mmH * 82mmW,* 56mmD) 

ALSTC7M 
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571002BBWAI 

Section2_RMD.gxd 14/7/06 12:36 PM Page 9 

I 

: 

D 

Standard Ratings Style 

AS60269 50 - 100A Panel Mount -2B 

Applications: 
Fault current limitation 
Domestic service installations 

2B FUSE SIZES are primarily used in New 

South Wales and Tasmania 

571002BBW 

RHLF100 

PIN mount holder 

Surface mount holder 

Catalogue 
Reference: 

Fuse Fittings 

2B Fittings - Black 

\ 
28- 100 S71002BBW Back wire service fuse fitting 

i3O *57 S71002BFW ' Front wire service fuse fitting 

2B Fittings - Black, Anti -intrusion 

2B 100 S71002BBWAI' Anti -intrusion back wire fittirîg 

i30 *57 S71002BFWAI Anti- intrusion 'front wire fitting - 

2B Fittings - Black base, Clear top 

2B 100 

,30 *57 - 

S7CLR2BBW Back wire service fuse fitting 

S7CLR2BBWAI Anti- intrusion back wire fitting 

2B Fuse Links 

2B 

30 *57 

50 RHLF60' 50A Size 2Bserice fuse link" 
60 RHLF60 60A Size 2B service fuse link 

80< RHLF80 80ÀtSize.2B service fuse link 

100 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 605FS;. Pin mounting,porceiáin holder.' 

606FS Surface mounting porcelain holder 

14G /PK 55 607FP Piri mo nt porcelairi holder.. 

608FP Surface porcelain holder 

607FU Pin;,mounting porcelain holder 

RHF 80 609FV Pin mounting porcelain holder 

61OFV Surface mounting porceiaimhoider 

XK 100 612FX Surface mounting porcelain holder 

612FX13, Surface mounting porcelain holder + bracket 

ALSTOM Industrial Products Phone: 1300 556 601 www.ip.alstom.com.au 25 
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II 

Standard Ratings Style 

AS60269 1 - 250A Ferrule 

Applications: 
Fault current limitation 
Domestic service & Outdoor installations 

1 PL1 

PL2 

240 

PL3 240 

6.3*25.4 5 PL5 240;:: _ .................... .., .,.. 

- 
PL7 240 

10 210 .. 

13 P1.13 24( 

:K216140 250 
250 

8.5*23 6 V217161 250,,_ 

8.5 *31.5 

10 1218186 

15 K219222 
05 N201285 

;Y201800 
V211020 

M211542 

T212054 

° 1.212576 

W213091 

12 F213591_ 
16 R214099 ..,._ . ...... .......... .. 

20 :._..` "V214608 _:. 

25 E215629 

A217672:.. 
a K218187 

250 

' 250 
380 
380 

380 s 

380 s 

380 

° 380 

380 

380 RH fuse 
.-.,r 380 .: 

380 

380 
380 

>,:.,:.... . . 

6 Y218705.,.. 380 

8.5*36 10 L219223 380 

16 N219754 380 -. 

20 W222199 380 

25 R222954. 380 

32 A200744 380 
LC2 - .Y;: ':240 
LC5 240 

'LC6<':'.: 
10.3*26 8 LC8 240 

...:. ..,..;.,......_ ...:.....:....... ...:....:.. . ._ ............._. 

16 LC16 240 ,.,.,.,. _.... . . »-- : ,. 

20. .::. : .: : LC20:... 240 
See page 21 for fuses with sizes 10 *38, 14 *51 and 22 *57mm 

26 

10 3*31 5 ï 

' 
16 

20 

25 

L216141 

J216645 , 

W217162 

380 

380 
380 

12.7 * 29 

25 

32. 

45 

14 *51 
55 

16.7*35 

16.7*51 

SK5 

SK8 

SK10 

SK16 

SK20 

25LKC 

32LKC: i 
SK45 440 

PK45 : 
: :.;: .: .'...440:: 

PK55 440 

OK45 . . . . :`:.440'. 

:,:440 . 

440 
440 

440 

440 
440 

63 

UK10 440 

U1(45 .. ::;;..: 440,_ 
ÚK63 440 

XK63!:.:: : ;...440'. 
20.6*76 80 XK80 440 

100.: ` : . . -XK100 '' 446 
30 RHF30 415 

40<.:.:::_:,::RHF40::::.::.. ;,..::415 
22*57 50 RHF50 415 .... 

6 
... 

415; 
......>, ..>: 

RHF0.. .: 7' . .... ............... ......_.......... 

RHF80 415 .. 
100 

,.....,,.,,:,..:... 
RHB100: 

.: .<.W.... ... 
415 

30*57 
60 

80s: 

100 
... ' 

RHLF60 415 
.. RHLF80:.... -:::415,:; 

RHLF100 415 

63_; :::: : 30404,>r:... r::c :;415. 
100 30406 ....... ....... . .. ..... 415 

.......... ........ . 

40*48 160; : 30408.,;, ' ' ;,..u, 415:w!,, 

200 30409 415 
... _-_-.".._................,..._...,.....-;_,._-...._.....__.,,;._..., r..: 

25Ö F>`:::>::30410' :.: ..:415. 
Related products: 

Type Page 

Service fitting 24 

Porcelain service fittings 25 

Industrial Ferrule fuses 21 

ALSTC7M 
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: 

Standard Ratings Style 

AS60269 32 - 800A J type 

Applications: 
Mostly replacement applications 
Fault current limitation 
Pole top distribution 

58424-56 

54611-18 

[ 54611-12 

[ 58481-96 

f-iENLEy 

1' 
Spare Wedge type carriers 

400 ,1,58424-56 JP 

630 58424-07 JS 

4 V 

7 ° " 
rir' iz:*, , 

Wedge type,carner for 82mm centre J fuse links 

Wedge type carrier for 92mm centre J fuse links 

J type Overhead cutouts 

54611-18 Outdoor fuse holder for up to 300mm cable lugs. M12 coach 

screw included. 225mmH * 346mmW * 116mmD 

400 

54611-12 

JP Spare carrier for 6461148, 
Compact outdoor fuse holder. Shear bolt terminal, lugs not 

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

Spare carrier for 5461142 

Solid wedge type links 

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

800 58481:48 92mm Solid Wedge type link for JS ,type carriers 

JP type 

J type fuse links 80IcA 415V AC 

76mm ,63:80100, 125; 160, 206:256:'. 

82mm 

?.. 92mm 

JP... 32, 63, 80, 100, 125, 160, 200, 250, 315, 355, 400 - 
is 100, 160,',200, 250, 315, 355, 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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 UK5N 
Order No.: 3004362 

http://eshop. phoenixcontact.de/phoenix/treeViewClick.do?U 1 D=3004362 

®COH AC 

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 

Cómrimèrcial datai 
EAN 

........................................................... ............................... 

Pack 
........................................................... ............................... 

Customs tariff 

Weight/Piece 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Catalog page information 

, .. ............................... 

: . . . 

4017918090760 

50 Pcs. 

85369010 

0.009178 KG 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Page 277 (CL -2007) 

Technical data`' 

Prodúct notes 

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

http; // ` -t 
www download.phoenixcontact corn 
,Please note thät,thë;átá:giVeri: -` 

here has been taken,from the 
°ônlmé`catalog: -For cbmprehensivé 
information and data, please'r'efer 
tó.the usêr documentationThe 
General Terms and Conditions of 
Use applÿrto Iñterñet,dównloads^ ". 

General 
.................................... ............................... 

Number of levels 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Number of connections 

Color 

2 

gray 

Phoenix Contact Pty. Ltd. 
http://www.phoenixcontact.com.au 
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Jan 28, 2009 
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UK 5 N Order No.: 3004362 
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?U ID=3004362 

Insulating material 

Inflammability class acc. to UL 94 

Dimensions 

Width 

Length 

Height NS 35/7,5 

Height NS 35/15 

Height NS 32 

Technical data 

Maximum load current 

PA 

VO 

54.5mm 
, __._.._.._......... 

52 mm 

41 A (with 6 mm2 conductor cross section) 

Rated surge voltage 

Pollution degree 

Surge voltage category 

Insulating material group 

8 kV 

3 

Connection in acc. with standard IEC 60947-7-1 

Nominal current IN 

Nominal voltage UN 

Open side panel 

Connection data 

41 A 

' 800 V 

ja 

Conductor cross section solid min. 0.2 mm2 

Conductor cross section solid max. 6 rnm2 

Conductor cross section stranded min. l 0.2 mm2 

4 mmZ 
:............ ............................... 

24 

E 10 

Conductor cross section stranded, with ferrule I 0.25 mm2 
without plastic sleeve min. 

Conductor cross section stranded, with ferrule 4 mmZ 

without plastic sleeve max. 

Conductor cross section stranded max. 

Conductor cross section AWG /kcmil min. 

Conductor cross section AWG /kcmil max 

Conductor cross section stranded, with ferrule 0.25 mmZ 
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 2/9 
Jan 28, 2009 
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UK 5 N Order No.: 3004362 
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=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, 
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. 

0.5 mm2 

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 

Type of connection Screw connection 

Stripping length 

Internal cylindrical gage 

Screw thread 

Tightening torque, min 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tightening torque max 

'11,5értificátes ! rAppróva1s' 
. 

` 

Certification 

Certification Ex: 

CSA 

Nominal voltage UN 

Nominal current IN 
............................................ ............................... 

AWG /kcmil 
............................................ ............................... 

CUL 

Nominal voltage UN 
.............................................. ............................... 

Nominal current IN 
.......................................... ............................... 

AWG /kcmil 

KEMA 
EUR 

8 mm 

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 

40 A 

E 28-10 

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?U I D=3003020 

®CONTACT 
Extract from the online 
catalog 

End cover for modular terminal blocks, Length: 42.5 mm, Width: 1.8 

mm, Height: 35.9 mm, Color: gray 

'Commercial data 

EAN 
............................................................ ............................... 

Pack 
........................................................... ............_.................. 

Customs tariff 

Weight/Piece 

Catalog page information 

4017918090425 

50 pcs. 

85472000 

0.002536 KG 
: ...................................................... ............................... 

Page 343 (CL -2009) 

Prodïact notes 

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

http' // 
.www.downloäd.phoeníxcontact cám ' 
Please nóte that thexdata_given 
here hás beer taken from the 
online catalog ;For compréhensive 

information and'data, please refer 
to the- user dócúmentation. Theme 

General Terms and,Conditions.of 
Use applÿ to Iñternet'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?U ID=3003020 

'Address" 

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; 

córricr 

Phoenix Contact Pty. Ltd. 
http: / /www.phoenixcontact.com.au 
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Module no 1201442 Labe Ild:1201442 Operator:Phoenix 15:46:22, Donnerstag, 28. .Juni 2001 

E/UK 

' 
d44. ei 

r." f 
p*escripkion !, 

Universal end brackets, 
for C.. or LI mounting rails, can be fitted with terminal 
strip.marker KLM (see info) or zack strip ZB 8 or 
adjustable cover holder VAH (see info). 

tectinicalfdittát=0.- 
--' 

Dimensions 

Width 

Material 

Inflammabilhy class acc. to UL 

Temperature indices RTI / Ti 

'Color 

E/UK 12 01 44 2 50 

[Dimensional drawing 

60,15 

[mm) 9.5 

PA 

V2 

125 / 100 

gray 

Phoenix Contact Elektronischer Katalog Page 1 / 1 
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UKK 5-MTK-PIP EINSISQ, 

General data 

., 

41116::-'d 

P41, 
V 
)1, adol, 

,r 
1 t 

.riy*Amv 
, 

0 

:Khifedisdonilecttertninal block.wittyscrew connection, 
cross section: 0 2 - 4 mm, AWG 26 - 12, width: 6.2:mm, 
color: gray 

Ordernumber 2800004 
Type, UKK5-MTK-P/P 

:BarçOde hürither 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 35115 76 mm 

Height NS 32 73. mm 

Phoenix Contact GmbH &.Co. KG" 
htte://s.414/w.pticiehiidontact.cOn) 

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 ace. with standard IEC/ DIN VDE 

Nominal current IN 26'A 
Nominal voltage UN 400 V 

CEIMINZ 7,'i.{.. 

Technical data. 
Min. conductor r cross section, rigid 0.2 mm2 

Conductor crosssection, rigid -max. 4 mm2 

Conductor Cross Section flexible min. 0.2 mm2 

Max. condùctorcross section, flexible 4 mm2 

Min. conductor cross section AWG /kcmil 24 

Conductor'cross section.AWG /kcmil max 12 

Min. conductor cross section, flexible, with ferrule with 0.25 mm2 
plastic,sleeve 

Conductor cross section flexible, with ferrule without 4' mm2 
plastic sleeve "max. 

Conductor cross section flexible, with ferrule,with plastic 0.25 mm2 
sleeve min. 

Max. conductor, cross section, flexible, with ferrulemith 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 011ie same cross section, flexible, min, 02 mm2 

2 conductors with same cross section, flexible max. 2.5 mm2 

2 conductors of the same cross section, flexible,; ferrules 0.25 nim2 
without :plastic 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, flexibleTWIN 2.5 mm2 
ferrules with plastic sleeve, max. 

Type of connection, Screw connection 
Stripping. length 8 mm 

Internal cylindrical gage: A3 
Screw thread M 3 

Tightening torque 0.6 Nm 

Phoenix Contact GmbH & Co. KG 
http: //www.phoenixcontact.com 
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Jan'23, 200 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 111 of 411



4110 
EB 10- 6 

"k. 1- 4? Eil=firc e 
',Please notelhafthe,data given hare has bee».takén'from:the online catalog For and 
data please refer tothe:userdocu6teritátion at fittOJAMAy.de+iinload.pheanikdontact.torti. The General Terms - 
áttiletondttipnap,f tise,apOly to Internet clevinloads. , 

e 

I. 

Extract from the online catalog 

Insertion bridge, 10-pos., divisible, fully insulated 

*:117"°- 

- 

. 
-r .,... 

Order No. 0201139 
Ord designation EB 10- 6 

EAN 40179180,98124 

Pack 10 Pcs. 

Customs tariff 85389099 

Catalog Page inforniatien. Page 211 (CL:2005) 

IAddress 

PHOENIX CONTACT Inc., 'USA 
586 Fulling Mill Road 
Middletown PA 17057 

USA 

Phone (800) 888-7388 
Fax (717) 944-1625 

hdp:fiWWW.phoeniXdon.cerri 
Phoenix Contact 

Technical modifications reserved; 

PHOENIX CONTACT Inc., USA 
http://www.phoenixcon.corn 

Page 1/1, 

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 

PUSH BUTTONS, 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 
BOWEN HILLS QLD 4006 

PHONE: (07) 3252 8344 
FAX: (07) 3252 1497 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

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 
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Ècónómíc®I i 
High Performance 

Control 

22mm Design Heavy Duty 
Saves Panel Space Ratings 

Features 

TWO OPERATOR TYPES 

e Plastic operator with captive front bezel 

e Metal operator with die -cast zinc housing and 

captive shiny metal bezel 

LESS INVENTORY,` MORE CHOICES 

o Wide range of style choices 

o Modular design for mix and match flexibility 

o Endless configurations from core components 

QUICK, EASY INSTALLATION. 

e Tool -less mounting latchför quick assembly 

e Anti -rotation tab for one person installation 

e Snap -on back panel components 

LONG ELECTRICAL & MECHANICAL LIFE 

10 million mechanical operations 

e 1'0 million electrical cycles 

ENVIRONMENTAL RATINGS 

o UL Type 4 /4X/13, IP66 Sealing 

e Chemical resistant industrial grade 

thermoplastic body 

e Corrosion and UV resistant 

e 
Modular Design 

Reduces Inventory 
Order Assembled 
or by Component 

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 
every industrial application need. Both operators 
exhibit a -new lower profile stylish appearance while 
maintaining the rugged performance necessary for 
demanding . environments. 
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* si ion .C! (Approximately in millimeters) 

nd Illuminated 

Operators (D7x -F) 

Non -Illuminated Guarded and Non -Illuminated 

Maintained Push Button Operators (D7x -G and D7x -FA) 

140 - 

Illuminated and Non -Illuminated Knob Selector Switch 

Operators (07x LS & D7x -S) 

279 -s 

1 

29a 

Illuminated and Non -Illuminated 

Momentary Mushroom Operators 

40mm and 60mm (D7x -LMM & 07x -MM) 

0 

Operator 
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 D7D Monolithic Flyer 

Sprecher + Schuh US Division Headquarters ,_ - 

15910 International Plaza Dr , Houston, TX 77032 
Tel (281) 442 =9000; Fax. (800) 739-7370 ' 

-é www Sprecherschuh corn 

Publication Na FO7Devkes_107 11/07 

Illuminated and Non -Illuminated 

Extended Push Button Operators 

Pilot Light Operators (D7x -P) 

Key Selector Switch Operators (D7x -K) 

Illuminated and Non -Illuminated Twist -to- Release 

Operators 30mm, 40mm, and 60mm (D7x -MT) 

Operator 
30mm 30 

40mm 40 

60mm 60 

Mushroom Key Release Operator 40mm (D7x -MK) 

®' Sprecher + Schuh Canadian Division 
t'-3610 Nashua Dr, Unit 10, Mississauga, Ontario L4V 112 

Tel (905) 677 -7514; Fax (905)677 -7663' 

Non -Illuminated 3- Position Multi- Function Operators (D7x -U3) 
ß_175y 

Illuminated and Non -Illuminated 2- Position Multi- Function 

Operators (137x-LU2 & 07x -U2) 

X111 

496 

Toggle Switch Operators (D7M -JM) 

73 

Reset Operators (D7x -R) 

Selector Jog Operators (07x -SJ) 

Potentiometer with Resistive Element (D7P- POT) 

40 

e 

46 -+ 28.5-- 

I' 
r:); 

spréchér- 
schuh 
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sprecher+ 
I schuh 

D7P-F3-PX10 

D7M-F4-MX01: 

D7PrE44)(01 

-111114Mes....1111111111 

07.N.E402,PX0 

pri,F39xio 

D7 Control and indication products 22.5 mm 
Complete panel mounted standard operators 

Non-Illuminatèd mòmentary pushbatOns. 

111 

N 
.1111 

Metal or plastic optitms 

Improved momentary action for fast response 

Low mounting depth from panel 

Pushbuttons 

Description 

With Breen 'insert 

With Red insert 

With Blue inseft 

Contact 
Plastic body 
'Cat: No. ') 

: 
\ 

Metal body 

0).74.ik4it4)011 

Eicterided pashbutton 

Description 

With Red inSert 

With Red inSerelabelled "stop'; 

Dimensions in (mm) 

Plastic'body Metal-body 
Contact Cat No. ) Price $ Cat. No. ) Price S' 

4-* kE4s,tao 

Non-Alumioated momentary pushbuttons:with, labettedinseits 

II Laser etched markings for improved abrasion resistance 

Pushbuttons 

Description Contact 

With Green insert Libelled ttart" 
Withled insert labelled "Stop" -N-- 
With Bare inset labelled leser 

Plastic body 
Cat. No. ') 

Dimesisionsin mm) 

Metal body 
Price $ Cat. No. ') 

Note: ') Add suffix for special boi/bang-seil packaging eg: 07P-F3-PX1Obx 

Price Schedule 'A2' 

Dimensions n (mm) 

GST not included 2-5 
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izh ther+ 

D7P-LFSeP.N3Y,-X10 

D7M-LF6-MN3B-X10 

. 

Dimensions in (mm) 

D7P-PS-PN3Y 

D7M-P3-MN3"G 

Dimensions in (mm) 

Price Schedule 'A2' 

D7 Control and indica.tion: products 22.5 mm 
Complete panel mounted standard operators 

Illuminated momentary pushbuttons with. integrated LED lamp block i Long life integrated LED illumination 24 V and 240 V versions 

Illuminated pushbuttons 
Description 

Plastic body 
Contact Cat. No. 

Metal body 
Price $ Cat. No. Price $ 

24 V AC/DC 
. . 

.. . _ Green pushbuttoö/Green LED 1N/0 
...__ 

Red pushbutton /Red LED 1 N 1C 

yr v 

... 

1 

Cr110°`' 
D 

^ - 
j1 

7Ms1Es3 . G 10 ° °v°i 

0 

Blue pushbutton Blue LED Ì N/0 ¿ 13 ;X 0? ; 07 f , X An é 

Amber pilot light with Yellow LED ?) I N/0 7P + 3A- 10 -- 4 + FO- N3 10 

Yellow pilot light with Yellow LED 1 N/0 7 3Y" i'` b7 1: Mt1C XiOa r 

110 VAC') 

Green pushbútton/Green LED 1 N(0 ;,;1 1+ ' . ' + ' ;? 

pushbutton/Red LED 1. N Red push /C - 1,> 07 N R 1, 

Blue .ushbutton Blue LED . 1 N 0 !,,,. 1,5 .140 >07, ,.,,., ' i+ ; &' _ ° 

Amber pilot light with Yellow'LED ) 1 N/0 ! + + + +fp', 
Yellowpilot li9ht with Yellow LED 1N/0 ,.N rX1t0 

-.. . 
iG- 0 

, ' 

.:-.,,-..,,-*41. E 

D7 N5Y-X30; 

; ;: . 
07 LP3-14 N7Cr ', 240 V AC 

Green pushbutton/Green LED 1 WO 

Red pushbùtton/Red LED' _ 1 N/C 

Blue iushbutton Blue LED 1 N 0 
.r. 0) : i , 761L r ) 

Amber Oita light with Yellow LED:') 1 W , 

,r 
D7P40,0 Xi sMkwiN7 to` 

Yetlowpilot'light with Yellow LED 1N/0 ?Yl ii i !1r 416' ; 

Complete pilot, light with integrated. LED, lamp block 
Superior LED illumination qualities Scratch resistant lenses 

Plastic body Metal body 
Cat.. Nò. Price $ Cat. No: Description Price $ 

24 V AC/DC 

Green pilot light/Green LED 

" . 
'3PN G ,w<- =.7 

V,ä ' , 4 1, 
P N3 

} 
, u R . ) 

x 

'f. 
S `., 

. . .. . .. ..... ... ... . . . .. . . .. . 

Red pilot light/Red LED 

Blue pilot light/Blue LED 
r . ,r 

P6= x `° +7 P¢ 3B ),t + 

Amber pilot light with yellow LED t) 7'P'.+ 

' 
'', s " M - 

. 

Yellow 'lot li. ht etlow LED 

Translucent pilot light/White LED + ''r,. .' a D7 P7 P4 3 ' 
`D. 6G 

110VAC9 '.. . ,.. 

Green pilot light/Green LED , 

Red 'Rot litht Red LED 1j 

Blue pilot light/Blue LED ? $ 
61 

,'.'07/4- O- AAN S it . Y t r». 

. 

, 
a , Amber pilot li g ht with yellow LED ) 

Yellow pilot light/Yellow LED 7M l P5 r r ."', 

Translucent l itot.li . ht hite LED , , . 

240 V AC 

Green pilot light/Green LED 

Red pilot ligiNRed LED '' -; ' M 7R 

Blue pilot light/Blue LED 

m . 

') 
+ # 

A 
"` 'D7M P 

D . N, Amber pilot light with yellow LED-=r- 

Yellow pilot light/Yellow LED li7Pt ) l P5N7x)' ,.. ' j Translucent pilot light/White LED P-P 7W)< ° , .p7P , 
' tV . 

Notes: ') Add suffix "bx" for special box/hang -sell packaging eg: D7P- LF3- PN3GX10bx, (Not available in.li0 -V LED). 

') For optimum amber illumination it is recommended that.yetlow LED is specified. 
') 110V.AC.supplied in component form. 

2 -6 GST not included 
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laranhe r+ 

D7 Control and indication produds 22.5 mm 
Complete pushbuttons, rotary & key switches, potentiometers 

Multifunction operators with contactblocks 

Time saving III Central nut fixing 

Snap fittingrof components 

Space efficient 2 or 3 functions in a minimum of space 

Single 22.5 mm hole mounting 

Econditical. Negates the need for '3 separate devices 

Less mounting time 

Flexible Uses standard D7 rear elements 

D7P-N2E4F3-p(11 2 contact levels possible 

Choice of plastivor metal body 

IP 66 protection 

D7M-02E4F3.MK11. 

07P-SM22PX10 

D7M-KM34-.MX20 

D7P.POT 

PM4J,PushimMous Plastic body 
Description Contact Cat NO. 

Momentary operation 

Blank inserts, (Red/Green) - 
(ROO "Stopi'/Green "Start")----- - 

Metal body 
Price $ Cat. NO.') Price 

. 

t4iV2 '7' 1 

Short lever rotary switches and key operated rotary switches 

n Improved sealing 

Raised dotent for improved switching Capabilities 

111 Ergonomic handles 

Key release at off position. 

Description Contact 
Plastic body 
Cat No ')') 

Metal body 
Puce $Cat: No: ) 

Maintained operation 

2 pos Rotary SW 60° °\,) ------ 
. , 

Xk `- 

. \ '''' ' ,,,> A 

. 

r 

; 4110. `A.3'.; ' 7M-S 2,2 Mk 0 
"?.... 

n- 

' '' 1 ii 
- ...; 

°. .4Mi' P 21 - , -,--: z , 3 lg X4U , . 3 pos Rota ly SW 2 x 60° No ----- ------ 
0 I 

2 Key SW 60° .\./ b7k4 ., 1 0 i , 4-,Ì.' , ii,ti . iti, Xl s .,,I.., pos ------- 
3 Key SW 2 60° 11..." 1P". ' t , i./ ' "." ' : X20 pos x ------ - 

Potentiometer 

Supplied as operator iThly or with resistive elements 1 
Thermoplastic hody. 

Description. 
Plastic body 
Cat. NO. 

Operator without resistive element 
"a 

Operator with 1000 a resistive element -o*ir6fi' 
Operator with 5000 12 resistive element 

7 i 1 D01.5 
Operator with 1000042 resistive element f ; ,i, "" 

Notes: ') Add suffix "t for special box/hang-sell packaging eg: 07P-U2E4F3-PX1lbx 
') Fortechnical information and,spare resistive element refer page 2-39 

Price Sghedule A2' Key remove at centre or 'o' position. ' 
GST not Included 2 7 
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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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REFERENCE 

CATALOGUE 

CA4'-, > r °; löÂ '¡ :2'2 5A ' - Side access 

CG4 "` > A . 2 :5A Y` Rear access 

CM -1 ° á pry circuit swrtchnig. `?}Side access 

CG4 -1 _Dry circuit switching Real'-access 

CAlO,. }= r20A' , 7.5kW`'`' Stité áscess 

CA20 ç25A < 
' i 1kW Siríe access, 

CAD1l'{For Lo;v Visitag.rCurrent switchitrg 'Side acfess` 

CA012' sie cat tootárspoç+ticatlons4Side access 

CG8 . 20A- `= 7 5KW f Reár,áccess 

CÁ106 

CA2Ö8 

'C26-`- 5'32A 

.C32 ' " ;40A > 

6-25' 03A 

KRAUS NAINIER industrial 

Natïonal 

sit Me 

flexii e 

incorporate 

standards 

power 

together 'H bridge contacts 

environments....;. 

to yaur4t33ecrtic 

I' i' ''i 1 i I 

.., . , . 

C43 =- a: 63A =_ 

, C8fl ' '100A 4510W, 

I C125J: 150A _ ;`; 75101 

rir 

General 

- -63A C315 i, 315À ;T.`= 132kW 315A"" 

-i,i'5A 

A' 
450A i ; 132kW, '_ . 500A. 

50pA 132kW t-.'800A. 
L800, ,;' _630A 

- 
132kW 

Technicai Datä . 

,:..Qa, ...,.,, hArg. 

brochure 
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. 

APPLICATION SWITCH DEVELOPMENT -"WIRING DIAGRAM ORDERING DETAILS 

VOLTMETER . 

SWITCH - 

Threephase 

Three wire 

r , i `, 
S 

i ,j Standará'Swrtch 

A004-625 

OFF 
R1N::." 

w.e 

B-R 11 10. 

CA4 ' , 

CG4 

CA10-, 
CAlOB 

' CGS 

CA20 

CA20B, 

VOLTMETER 

, SWITCH 

Tlree pháse 

To Neutrál ' 

. . 

Standard Switch 

A006'-624 " 

. 

. 
. 

CA4. , , 

CG4 - 

° CA10 , 

CÁ10B ' 

CG8 

CA20 

CÁ208' 

° - 

:"11: 1 l I p. N 

`x 

" 
. ? 

; l 3 - 
3 ''' oFF, II 11111 

11 
® 
N 

. 

: ' . ` 

KEEN 
, 

. 

VOLTMETER 

SWITCH 
. ' 

Pliase,to Phase 

And Phase 

To;Neutal 

É; .. 

, , ` 

z. 

Stándard`Seitch CA4 

0'ÁÖ01=G'L, 
. 

CG4 

ÇA10 , , 

CÁ108 . 

CG8 

CA20 ' , 

C26' ; 

°'"' 
-.,` 
,,1 
T 
r-I,;SRi ,t .,, 

. "-T- 
; " 

' ., 6 

<". 

. . 
B=R I S©! 
w I!3Q®®`-.>'; r mw x ©® CI 
Or F" ...i© 
wN ®® 
BN X [ 

.VOLTMETER, 

ÁMMETÉR" 

SWITCH 

ï hrëe P.hásë<.; " . 

Four Wire 

' ;St.andardSr.itch 

A033-G00 

; . 

CA4 . 

ÇG4 

CAlO 

' A í0 8 , 

C8 
CA20 ; , 

' CÁ208 ` 

r,;, 

f11111 

lt11®II11ü 

I1 
i 

s 

1 

E11lt11 
i 

11 

' 

' 

owQ:7 

3 

' 

> s-10 - 

. ®AtiL7.7I , 

ssHllm1 
1111111111111111111114111111111 ©iMfü Els© 

2 4 

. 

01 

E 

u u m 

AMAIÉTER, 

SWITCH; , 

Cíirent,'' 

. 

Standard Switch 

a`,Á038-G22 . 

. . 

CA10 

CA108; ' 

' CA20 ' ; 
CA20B 

C26 

C32 
< C43 

' C80 . 

°' 
]] ir..ii.t 
121E 

116171 

%%ff 

e , 

n 7 

®IIwi1Uw®il-. 
®mllilll/11raI1i 

r1iRNi1WfiFl!Iltll 
®I.11111fOMIliIIM 

tiIFIIi1I1..I1 

, . 

; 
' 

h 9 
: . 

b 1 . . 

®IIItiulllltliIMIlltWil ®1óiiiiiiiiii 
.. 

. . 

AMMETER' 

' SWITCH 

Three C.T : 

Coils 

'Star Point. . 

. . 

,, 
- 

,>: 

-Standard Switch " . CA4' , 

A048-624 .'. . CG4 ' 

' 
. ' CAIO ' 

CAí06 CAIN- 
CG8, 

CA20 - 

CA208 ; 

. . . , 

.r.r.t . 
QO m.,orF;:-:: 

' 

r.p 
. 

' 

. ', OF F if1NlfNi 
Ir111111!!Ni tlil9.ül 

i 111Eiï 
1 1 

' 

p 

, 

111 

Ilülliiltlül ?. . 
. , ` ' ' .' . 

'1 MANY OTHER STANDARD OR4PECIAL CIRCUITARY SWITCHES, READILY AVAILABLE 
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CIRCUIT 

BREAKER 

CONTROL 

SWITCH 

CONTROL 

AND 

INDICATOR 

SWITCH 

I . ' 

mi 3 

ormikstimanni immomeirimuri 
MIEINIMENIMIIIME1111 

131111211111Mralll E13, 

1, 23 

o 
T 

- 

Special Switch CA10 

AUH254 CA1OB 

CA20 

CA20B 

C26 

CAD11 

CAD12 

Standard Switch 

A190 

CA10 

CA10B 

CA20 

CA20B 

C26 

CONTROL 

SWITCH 

Stop-Start 
liSTOR MART 

I e 
L 

STOP 

E 

13 

2 4 

START X 

Standard Switch 

A176-600 

CA4 

CG4 

CA10 

CAIOB 

CG8 

CA20 

CA20B ' 

C26 

CAD11 

CAD12 

CONTROL 

SWITCH 

Stop-Start 

with isolate 

position 

Standard Switch 

A178-600 

CA4 

CG4, 

CA10 

CA108 

CG8 

CA20 

CA20B 

C26 

CAD11 

CAD12 

CONTROL 

SWITCH 

Trip-Close 

Circuit 

CONTROL 

SWITCH 

One 

Momentary 

Position r 

! 13 

2 4 

X 

2 X 

Standard Switch 

A214-600 

Standard Switch 

A295-600 

CA4 

CG4 

CA10 

CAIOB 

CG8 

CA20 

CA20B 

C26 

CAD11 

CAD12 

CM 
CG4 

CA10 

CA10B 

CG8 

CA20 

CA20B 

C26 

CAD11 

CAD12 

MANY OTHER STANDARD OR SPECIAL CHANGE-OVERAND BYPASS SWITCHES AVAILABLE 3 
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,1-r 

r 

' CTnnrnnon QIAlÌir'rL' 'rIÁÁ 
.11lllY 

SWITCH ', 
, Tinv 

Element 

, , V,liI,V/1V V,,,IV 
A310-600 . 

_ 

'. 

Vsl-r 

. CG4'. 

CÁ1Ó 

CÁ1f1B 

CG8 

CA20 

CA20B 

C26 

C32 "" ' 

C42 ' 

CAD11 

CAD12 

' . 

m . : 
,: , 

, 
to 

lt t . 

, 

, Qt, 
':.. . ' 

GANG 

SWITCH 

Thee 

-Element. " . 

. . 

. 

. STANDARD SWITCH - 

' A311-600 ' 

CA4.: 

CG4 ` 

CÄO 

CAI Ò B ' 

CG8 ` 

CA20 

CA20B 

C26 

" C32 

C42 

'CAM 
CAD12 

, i , 

,I i =i, 
' 
i s , 

. 

h a 

' 
: 

° 

°, 
, 

- 

; 
' 

, 
, 

. . 
. 

2 4 

0 , 

: 

1 
; A o . ,; : 

GANG 
: SWITCH 

;'Two í, 

Element ", 

STANDARD,SWITCH 

A330-600 " 

; ' ; 

CA4 

CG4 ' 

: 

Cä10 

CA10B; 

CG/3, 

ÁD 
CA '0..13 6 

C2fi' 

C32 

:CAD11 

- CAD12 

;. L I 

rr 
1 

;. : 

o 

Mill i n 
111111=1 E3 

CHANGEOVER:. 

SWITCHES 

,With'ótf 

, " . . 

-- 
. .. ,r. 

CA4 C125 

CG4. . C315 

CA10 . L400 

CA106 1.600 

CG8 CAD-11 

CA20 CAD ,I2 
CA20B 

C26 

C32 : 

C42 

.C80 - 

Q71° 

Q71 i 
'._ 

.. ... .......... :_. 
'. - ... 

, , 

. 

J..;f 

ti 

( ° 
A k' 

9 ,; I 
4) , 

, 

Y 
; 

b I . ' 1, 

, 

. 
i, , . ' 

: r . 

: x ® 
° 

MIIIIIM:11.11111 
, h 

, 

..1." series dìagrar is o i ai,p'rr:atinn 

'. CHANGE OVER 

-SWITCHES 
. . . 

VVithpút'.Off 

- QM . C125 

CG4 C315 
. . 

. CAIO " : L400 . 

CAIOB L600 

, CG8,; .CAD1"1 - 

CA20 CAD12 

. Cf20B 

C2.6' 

C32" 

C42 

'C80, 

A220 
A22J 

-_1_, A2 

'' ... 
2 3 --...-.. ... .. , . , . . 

-': 
r s 

1,; i 

e s 

y 
.,' .1 
o 1 

" 
,. ,y 

, - . 

` 

. 

. 

NINE x 
©®cHill©r® © 

'L series diagrams erí,app' cation 

t 
.,, :. ::..:;:..., c 

MANY OTHER ;STANDARD,ÓR SPECIAL SWITCHES.AVAILABLE:.;; 
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."'APPLICATION ` 
ISOLATING' 

SWITCHES ; 

Two, Pale : 

60° Angle 

1. 
,_ ' SWITCH DEVELOPMENT - WIRING DIAGRAM ' 

' 
' " 

ORDERING DETAILS 

STANDARD SWITCH 

A201-620 

, 

; 
' 'CA4 . 

CG4 ' 

CAIÓ 

CA10B 

CGÓ 

CAZO ', 

CA20B 

. C26 .' 

C32 
. 

C42 

. CAD11 ' 
, 

'CAD12 ' 

. 

, m 
OFF , 

( or+ , ¡I "p 
3 

l ' l 

OFF EN. 
X IX . ON , 

: 

ISOLATING " 

SWITCHES 

Threé Palé 

60° Angle: 

. .STANDARD SWITCH 

A202-620 

.CA4'' 

CG4 

càló 
; CAIOB 

CG8' 

CA20:. 
: CA2ÓB 

C26: 

Ç32` ; 

C42 

i 
, 

3, 

>11 

5 
, t 

6 8 

' 3 ` ' : 

1 1 1 ; 

°i(" 

" 
OH 

' 

2 4 

OFF 
ON ., X X. x i " 6 ' 

ISOLATING 

SWITCH 

.Four Pofe 

,60° Angle 

" 'STANDARD SWITCH 

, A203=620 

' ; 

. . . . 

CA4 ; 

CG4. `; 
: 

Çä.i.:ß;-?ï., 

CÁ1Ó6--: 
, . .;...' 

CGB;; 

CA20B 

J"C26. . 

.C32: ". ,,;..` 

C12, 
.ÇAD11,. 

CAD12 

1 1 3 
s' 

? 

°" . (} 
t_._,,...._ 

,,,,, 
,,, 

,z. 4 

,;,. t,,. 

6 8 

, 3 5 7 

1 1 ,l 1 , 

. . 

OFF 

? '4 6 e ON X X. X X 

'ISOLATING 
. SWITÇH ' 

Threé Pole 

90° Angle 

s 

7 

na 
I$,6, 

iiii 

- 

I 3 ,S 
, 

1 I 
; 

; 

6 , 

. 
, , . 

STANDARD SWITCH' ' 

A292-621, ' 

C26 

C32 
>. ... :. .. 

Cá2 

C80 

C125 

C315' ' , 

°. 
° i;pi = 

OFF 

11111111yr'r'S 
, ON , fi14747 

. .. 

' ISOLATING' , 

SWITCH 

'Three Main Poles ' 
< 

' Plus - 

' Early Break. 

Auxiliary Contact 
. 

. . 

t;;- 

7 

r' 
`:,: i 

. . . .. .,, 

Ma,n /Aux. , 

; 
:, 5 

° 

: ; 1 

. 
, 

; ,.,. :6 ' p ", ` - 

, . 

STANDARD SWITCH`' 

' ,A327-621 

' 

' 

. 

' C26 
., 

` 

C32 

C42 

C80 ',' 

C125 

C315 

L400 

. .°, ,' 1 

eá 

' ' 

OFF '. 111ill 
mrrn RUM= 

ON, juu 'X 

ISOLATING 

SWITCH , 

'Three, gain f'olés 

Plús; ' ' 

Late Break 

Auxiliary contact 

' 

STANDARD SWITCH 

A293-62'1 

,. 

: C26 

C32; 

. C4Z- 

C80 

C125,', . 
C315 

L400 

.».. .,- 

1111 

. , l j! Main /AU+c. 

. 
I 

, , 
I 

UFF ¡ ° 
OFF II 

EMI 1111E1 , 

` L1111311 . 

r 

e 

ON 
' 

ISOLATING SWITCHES UP TO 24 POLES AVAILABLE AND VARIOUS ENCLO URÊ , 5 
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MULTI -STEP SWITCHES 

SINGLE POLE WITHOUT OFF 

7 

o 

A 230 
" 3 step, 2 st. 

6-9 O ) , 

2 

A 231 
4 step, '2 st. 

2 

0 
7 

A 232 
5 step, 3 st..' 

S O 13 , 

y t3 
t7 y 

1O ) 
17 

O O O 
O 

0 50C 
OO1t 

t 0 

3 

f 0++QI O) + ' O! 2 
0 " ' 12 0 7 " ' : (1', 

IS O, 7 , O 0.O' 
. 11 , ' ., t1 15 

fl 

A 235 ' A 236 

8 step, 4 sí. 9 step, 5 st. ; 

:A 240 
`2.step, 1st. 

A 237 ' 

,10 step, 5 st. 

SINGLE POLE WITH OFF 

A 233 
6 step, 3 st. 

9 
1) 

17 

O O O 
s0 021 

t O) 
2 

O 000,7 
19.15 +1 

A 238 : 

'I I step, 6 st. . 

A.234 
7 step, 4,st. 

a ' 
' 

'S 
O 

0, Ç 
2t ". O O 

1 O) 

2, ., :0 I=í,07 ' ,,,,0; O . tS 15, tt ; 

' A'239 
12'stëp, 6 st: 

1 O. 7 ' 
S 7 . . 

' S', O 

0 0 +o° ío° -,. 

A 241 

3 step, 2 s1. 

A-242 
4 step,' 2 sr. 

S 
y 

3 
, 9 1) IS 

O O 100 OO7 tO0 00tt 
O ft 

7 

07 
O), 

A 244 
6 step 3 st. 

A 245 . 

7 step, 4 st. 

5 step,' 3 st, 

A'246 
8 step 4 st. 

S y q" S 
9 

77 
s 

y t] 
100.00015 

' 1 0.00 17 t 0o'0 17 O O p O 
0q 01y O21'. jó09' ' 207,' ' 

. .'." 0 ó0) . 

7' . ti II 7 ' 
ts . . 7 ' 

A 247 
,9 step, 5 it. 

Á 248 
10 step 5 st. 

Á249 
' 1lstép,'6 st. 

'Numerous,Multi=Poie Multi -Step switches readily available.. 
Selector switches can be assembled to suit your standard or special circuit, requirements` 
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APPLICATION ' SWITCH DEVELOPMENT - WIRING DIAGRAM 

THREEPHASE ' 

,REVERSING' " 

SWITCH 

Sprang Return 

To Off 

ORDERING DETAILS 

STANDARD ,SWITCH;' 'CA10'` 

Â228-600 
,, 

:CÁ'l0B 

CG8 ; 

CA20. , 
°CA20B 

C2.6 . 

THREE. PHASE'.: 

REERSÍNG' 

SWITCH l ì 
1. 

STANDARD SWITCH 

A401-620 

REV ' 

CA4.'., . 
CG4 

CATO.. 

CA1ÖB> 

CG8`'": 

CA20 

CA20B 

C26; 
C32 

C43 

THREE PHASE - 

,STAR=DELTA 

Reduced Voltage 

Starting; , 

STANDARD SWITCH 

A410-6001 

, 5 14 

7 "6 1] 
1 ö I ö 7!O 

CÁ10 

; CA10B 

CG8 , : 
CA20; 

CA20B' 

C;26 74. 6 i5A 76b 
'+10 7 L 

-rTHREE:.PHASE 
..: 

. STAkRELTA 

SWITCH`, 
% 

For usé;with' 

-.,Çöntaçför' 

1 

t7 

A' 

o ; ,o ' 7,' 

O t . 
. _ ... . ,. 

"STANDARD SWITCH 

A419 =600 

©®ainM13 
®1111:1111111111'® 

®®111011111111® 
®1311®®sF3® 

;l. b 

:11 

-t. 

:7 17 

IL ò 'IS6 TG. 

r 

'THREE PHASE. 

SINGLE WINDING 

DELTA -OFF ' 

DOUBLE STAR 

4WD SPEED 

STANDARD SWITCH 

A441 -600 

:SINGLE PHASE 

,.;REVERSING . 

`SWITCH 

ö1p " 11.0 

sae /. 

aoL*R7LLl1 r.i.u=a®cv 

STANDARD SWITCH 

A622-600 

OR 

R1 

:R' l'l. 51 

52 LI Li 

OFF 

C32 

; C43 -'' 

C80 : 

CA10_ 

01QB;,' 
C68: -:: f ... 

:C26 

C32 

(";C43 

.C80 

CA10B, ,,, 

CG8 

,." CA20 

CA20B 

C26 

."C43 

CA10 

CAIOB 

,CGB . . . 

CA20 ' 
CA20B.. 

C26 : ' 
C32 

REY X X . ' X X 

SWITCHES FOR OTHER MOTOR CIRCUITS' AND ENCLOSURES.READILY AVAILABLE 
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44 
4. 4. 

'42."2 4; *" e 

s 

itfT2 

4 

It'' lki .1',:,`ztter,..."; *A- 
da 

,,,f' .o 

1 o :1, 

,(egita 
-4 sp 

. 

1:10 ftyi, 4 
04. 4* 

A' 

o 

-1 4. 

'14 

4- 

V1-40 

Eiutto-tvivitiwca 

..4k7pat' I. Si ,Switthe$1 

4JzsdboodEdsegiamigot ditioN0 
Etdeltataapm amuiteaGaztvft NM% 

tft. Weatherproof giftlik"9 mks. 

3 ay,. 1413 

Enclosures 

frre Mea mc 

FWA, Mg 041 riot 
Various hanks Esc tehetiii Oates.. 

' 

, 

41- 
12, 2-.25. og2 

l*i'" 

Stimile-s St 1 .. t."'t :41 ifr 4) , ,' ' - ,, ., . .., The enclosed is only a selection of an extensive range of Swit,chis end ,ontionareitris 
'-, ' - '- 6(;'& to design development require-dents': specifications may alter without notice ;", '. - i ' 

379 Liyerpáplftgadì, 

Ashfield, PIS W 2131 

,,TEL,(02)-9797.7333 

FAX (02) 3797 009,2- 

saIoaustrasoIcam au ".- 

D E" MELBO RN 

1413runsdip Street 

Baiswatei:ViC 3153 

111.110319720,97,77- 

"' (03) 07209766 
t" 

- BRISBANE. '-- A EUrtl 

Bowen n Nils Did 4006 , Warfare, SA 6037» 

TEt;(01) 32528344/ -- TEL (U8)8311 1444 

FAX. (07) 3252.1497 'FAX. (08) 8471 00111 
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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 PRODUCTS PTY 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 G11 
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 FMU9O-R12CB111AA1A c/w FDU92 -RG2A - Wet Well Sensor 

SUPPLIED BY: ENDRESS & HA USER AUSTRALIA PTY LTD 
UNIT8, 277 LANE COVE RD, 

NORTH RYDELINK B UISNESS PARK, MORTH RDYE 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 DEVLANST, 
MANSFIELD QLD 4122 

PHONE: (07) 3849 7477 
FAX: (07) 3849 7633 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 134 of 411



@finder 
Features 
priated -Ciriuit maafit;gérieral,parpose .- 
2, 3 & 4 Pole relays -- "i, - ,, . 

- ' 55.12= 2 Pole'10 A ' ' ' 's ' ' 

"- -'' J553 3 Pale10 A' 
. ' 5514 --4,Pale . 7,A :, .- ,,..,; 

- - At ¿orls &btcimis- . 
, 

' 

_ , _ .;., ,, . ,. ,., Cadmium Free contacts (preferred version) .. 

. ,, , Contact material options 

' '-` ' - ' '"RT Ir(waSh tightYoption'aVailcible ,' , - 

. t - 

, 

-41147- 
4.4 4.4 4.4 

55.12 55.13 55.14 

6.35 6.35 4.1 4.2 

FOR UL HORSEPOWER AND PILOT Dun' RATINGS 

SEE "General technical information" page 

rCciritact specification 

55.12 

3 

2 pole, 10 A 
PCB mount 

12 14 42 44 

1 5 4 8 

9 12 

11 41 

13-141 
Al A2 

20.7 

t 
t 
t t 

Copper side view 

Contact configuration 2 CO (DPDT) 

41 41 

55.13 55.14 . 
: 

3 pole, 10 A 
PCB mount 

12 14 22 24 32 34 

1 4 2 5 3 6 

7 8 9 
11 21 31 

13-074 
Al A2 

207 

14.6t6.6-1 

t t 't t t t t t 

Copper side view 

3 CO (3PDT) 

4 pole, 7A 
PCB mount 

'414 

12 14 22 2432 34 42 44 

1 5 2 6 3 7 4 8 

9 10 11 12 

11 21 31 41 

13-114 
Al 82 

20.7 

4414,4144 

Copper side view 

- 

4 CO (4PDT) 

7/15 Rated current/Maximum peak current A 

Rated voltage/Maximum switching voltage V AC 

Rated load AC1 VA 

Rated load AC15 (230 V AC) VA 

Single phase motor rating (230 V AC) kW 

Breaking capacity DC1: 30/110/220V A 

Minimum switching load mw (V/mA) 

Standard contact material 

Coil specification 

Nominal voltage (UN) V AC (50/60 Hz) 

V DC 

Rated power AC/DC VA (50 Hz)/W 

Operating range AC 

DC 

Holding voltage AC/DC 

Must dropout voltage AC/DC 

Technical data 

Mechanical life AC/DC cycles 

Electrical life at rated load AC1 cycles 

Operate/release time ms 

10/20 10/20 

250/400 250/400 250/250 

2,500 2,500 1,750 

500 

0.37 

10/0.25/0.12 

300 (5/5) 

500 

0.37 

10/0.25/0.12 

300 (5/5) 

350 

0.125 

7/0.25/0.12 

300 (5/5) 

AgNi 

1.5/1 

AgNi 

6- 12 -24-48-60- 110 - 120 - 230 - 240 

6 - 12 - 24 - 48 - 60 -110 -125 - 220 

1.5/1 

AgNi 

(0.8...1.1)UN (0.8...1.1)UN 

1.5/1 

(0.8...1.1)UN 

(0.8...1.1)UN (0.8...1 .1)UN (0.8...1.1)UN 

0.8 UN/O.5 UN 0.8 UN/0.5 UN 0.8 UN/0.5 UN 

0.2 UN/O.1 UN 0.2 UN/O.1 UN 0.2 UN/O.1 UN 

20 106/50 106 20 106/50 106 20 106/50 106 

200 103 200 103 150 10' 

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 °C 

4 

1,000 

-40...+85 

4 

1,000 

4 

1,000 

-40...+85 -40...+85 

Environmental protection 

Approvals (according to type) 

RT I RT I RI I 

(E ABS ® RINA 0 clailtts 
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®finder 
Features 

Mug-in mount; general purpose 
2, 3 &'4 Pole relays 

55.32 - 2 PoIe.10 A 
55.33 -- 3 Pole 10 A 

55.34 - "4 Póle" 7 A- 

Lockable test button and mechanical flag .. ' 

indicator'aá standard on 2 & 4'pole types, 

AC coils & DC- cóils>. 

UL Listing.(certain relay /socket combinations) 

Cadmium Freecontacts (preferred version) 

'Contact matênal options 

Rear flange móunt option 

94;series socketsl. 

Coil EMC suppression 

Timer'dccéssorie; 86 `series' 

55.32 - 
- , 4s 

55.33 55.34 

FOR UL HORSEPOWER AND PILOT DUTY RATINGS 

SEE "General technical information" page V 

Contact specification 

Contact configuration 

2 pole, 10 A 
Plug -in 94 series sockets l 

3 pole, 10 A 
Plug -in 94 series sockets 

12 14 42 44 1 1214 22 24 32 34 
1 5 4 8 1 4 2 5 3 6 

9 12 7 8 9 
11 4141 11 

r'21 

31 

13 u 14 13 U 14 

Al A2 Al A2 

Rated current /Maximum peak current A 

Rated voltage /Maximum switching voltage V AC 

Rated load AC1 VA 

Rated load AC I5 (230 V AC) VA 

Single phase motor rating (230 V AC) kW 

Breaking capacity DC1 : 30/1 10/220 V A 

625 625 4.1 42 

2 CO (DPDT) 

10/20 

250/400 

2,500 

0.37 

10/0.25/0.12 

Minimum switching load mW (V /mA) 

Standard contact material 

Coil specification 

Nominal voltage (UN) V AC (50/60 Hz) 

V DC 

Rated power AC /DC VA (50 Hz) /W 

300 (5/5) 

AgNi 

6.35 6.35 4.1 42 

3 CO (3PDT) 

10/20 

250/400 

2,500 

500 
_...__. _ ......................__._. 

0.37 
---..._._..._..---....... 
10/0.25/0.12 

300 (5/5) 

AgNi 

. 4 pole, 7 A 
Plug -in 94 series sockets 

12 14 22 24 32 34 42 44 

1 5 2 6 3 7 4 8 

9 10 11 12 

11 21 31 41 

13 a 14 
Al A2 

6- 12- 24- 48- 60- 110 -120- 230 -240 

6-12-24-48-60-110-125-220 

4 CO (4PDT) 

7/15 

250/250 

1,750 

350 
,.......-----...._ 

0.125 
...__......._.........._._......... 

7/0.25/0.12 

300 (5/5) 

AgNi 

Operating range AC 

1.5/1 

(0.8...1.1)UN 

1.5/1 

(O.8...1.1)UN 

1.5/1 

(0.8...1.1)UN 

DC (0.8...1 .1)UN (0.8...1.1) UN (0.8...1.1) UN 

Holding voltage 
. . . .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Must drop-out voltage 

Technic4il data 

Mechanical life AC /DC 

AC/DC 

AC/DC 

cycles 

0.8 UN/0.5 UN 
_ __....._....------..... 
0.2 UN/0.1 UN 

20 106/50 106 

0.8 UN/0.5 UN 
---._......-_......._..---......._._ 
0.2 UN/0.1 UN 

20 106/50 106 

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 

Dielectric strength between open contacts V AC 

4 

1,000 

Ambient temperature range -40... +85 

Environmental protection RT I RT I 

150 10' 

9/3 

4 

1,000 

-40...+85 

RT I 

Approvals (according to type) CE ABS e Sp ® FI c 0) 611,r,11 ON RINA QS cmus co 
2 
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@ finders - 

Ordering information 
Example: 55 series plug -in relay, 4 CO (4PDT), 12 V DC coil, lockable test button and mechanical indicator. 

Series 

'5- 5' 

Type 

1 = PCB 

3 = Plug -in 

No. of poles 

2 = 2 pole, 10 A 
3 = 3 pole, 10 A 
4 = 4 pole, 7 A 

Coil version 
8 = AC (50/60 Hz) 

9 = DC 

Coil voltage 

A B 0 2 

See coil specifications 

0. 

A: Contact material 
0 = Standard AgNi 
2 = AgCdO 
5 = AgNi + Au (5 pm) 

B: Contact circuit 
0 = CO (nPDT) 

Selecting features and options: only combinations in the same row are possiblé. 
Preferred selections for best avaliability are shown in bold. 

Type 

55.32/34 
Coil version 

AC-DC 

A 

0-2-5 
B I C D 

0 I 0 0-6 
--- 

AC 0-2-5 
0-2-5 

0 I2-3-4-5 ._....._.._..........:_._..---.... ...._...- 

0 I54 
0-6 
/ 

.. --._...._.. 

AC 

DC 0 - 2 - 5 0 12-4-6 -7-8-9 0-6 
DC 0-2-5 0 174-94 / 

55.33 AC-DC 0-2-5 0 10 0-6 
AC _....._.._ ........................_.. 

DC 

0-2-5 
.r............_......................0 

11-3-5 _........-.........................;..............._..._.._._._...................... 

0-2-5 0 I1-6-7-8-9 
0-6 
..._..-._...._.._.................. 

0-6 
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 A1/13) 
+ mechanical indicator 

* Option not available for the 220 V DC version. 

C: Option 3, 5, 54 
LED (AC) 

xtinder q 

i53!19 

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 11 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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@finder 
Technical data 

- 

Insulation according to EN 61E00- 1:2004 .` 

Nominal voltage of supply system V AC 

2 pole - 3 pole 

230/400 

4 pole 

230 

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 Ill 

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 

Insulation between open contacts 

1,550 

Type of disconnection Micro -disconnection Micro -disconnection 

Dielectric strength V AC /kV (1.2/50 ps) 1,000/1.5 1,000/1.5 

rtii ducted. disturbance immunity 

Burst (5...50)ns, 5 kHz, on Al - A2 EN 61000 -4-4 level 4 (4 kV 

level 4 (4 kV) Surge (1.2/50 ps) on Al - A2 (differential mode) EN 61000 -4-5 
F 
Other dota 

Bounce time: NO /NC ms 1/4 

Vibration resistance (5...55)Hz: NO /NC g 15/15 

Shock resistance g 

Power lost to the environment without contact current W 

16 

1 

with rated current W 3 (2 pole) 14 (3 pole) 13 (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 

Resistive oad - cosh = 1 

Inductive load - cosgp = 0.4 

H 55 - Maximum DC1 breaking capacity 

20 

10 

6 
4 

2 

0.2 

01 

7 4 

2 & 3 pole current limit 

current limit -- :t:: -- -.. 4 pole 

in series _ IIaMIIIIIQllb..... 4 contacts -.".`\_ mom arm 

20 60 100 140 

DC voltage (V) 

180 220 

4 

F 55 - Electrical life (AC) y contact current 
4 pole relay 

10' 

Resistive load - cosp = 1 

Inductive load - coup = 0.4 

i05 
o 4 8 12 16 

(A) 

When switching a resistive load (DC)) having voltage and current 
values under the curve, an electrical life of z 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 DC) 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 

' 

V V 

Resistance I Rated coil 
1 consumption 

1 I at UN 

niA 

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 1200 8.8 

125 ' 9.125 100 137.5 17,300 7.2 
220 9.220 176 242 54,000 I 4 

R 55 - DC coil operating range y ambient temperature 

0 

AC coil data 

I 

Nominal 
voltage 

UN 

Coil 
code 

Operating range 

Umin 1 Umax 

Resistance l Rated coil 
1 consumption 

R Ilat UN (50Hz) 

V V V ,_,2 rnA 

6 8.006 4.8 l 6.6 12 260 
12 8.012 9.6 I 13.2 50 97 
24 8.024 19.2 26.4 190 53 

48 8.048 
r- 

38.4 i 52.8 770 25 

60 8.060 48 I 66 1,200 21 

110 8.110 88 121 4 000 12 5 

120 8.120 96 132 4,700 12 

230 8.230 184 I 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 
7- 

(,, , ., 

.g*g 

055.15 with relay 

" 

0.55 

"& N 

055.17 with relay 

1 - Max. permitted coil voltage. 

2 - Min. pick-up voltage with coil at ambient temperature. 

Adaptor with top mount flange for 55.32, 55.33 55:34 

3.5 

055.15 

34.3 

3.6 

055.15 

055.15 with relay 

Top 35 mm rail (EN 50022) adaptor for 55.j2, 55.33, 55.34 

22.7 

055.17 

055.17 

055.17 with relay 

5 
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© finder° 

Module' Socket 

99.02 94.02 

í* 94.0371 

94.04 { 

9404_ 
See page 7 

'3. 94 54 1; 

See page 8 

- 

- 94'74 

See page 9 

-;) 

) 

Relay Description Mounting Accessories 

55.32 Screw terminal (Box clamp) socket Panel or 35 mm rail -Coil indication and EMC 

55.33 -Top terminals - Contacts (EN 50022) mount suppression modules 

55.32 - Bottom terminals - Coil - Jumper link 

55.34 -Timer modules 

- Plastic retaining and release clip 

Module Socket Relay Description Mounting Accessories 

99.80 

r - 
94.54.1 

¡' - 

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 Socket) Relay Description Mounting Accessories 

99.01 94.72 55.32 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 t 55.32 - Metal retaining clip 
--A 55.34 

Module Socket Relay Description 

99.01 94.82' 55.32 Screw terminal (Plate clamp) socket 

- 23 mm wide for space saving 

V4'8211 

See page 9 

Socket Relay [Description 

94:84.2 55.32 Screw terminal (Box clamp) socket 

55.34 

-94114 31 

See page 10 

94-94 3; 

See page 1 1 

r- 

r 

- 
94141 

See page 12 

_94 223 

See page 12 

94 34 

See page 13 

6 

Mounting 

Panel or 35 mm rail 

(EN 50022) mount 

Mounting - ........... -_.. 
Panel or 35 mm rail 

(EN 50022) mount 

Accessories 

- Coil indication and EMC 

suppression modules 

- Metal retaining clip 

Accessories 

-Coil indication and EMC 

suppression modules 

- Jumper link 

- Plastic retainig and release clip 

Module Socket 1 Relay Description Mounting Accessories 

99.80 9,4.92.3_1_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 

" tz 

Module Socket Relay Description Mounting Accessories - 94.12 55.32 PCB sockets PCB mounting -Metal retaining clip - 94.13 55.33 

94.14' 55.32 
55.34 

Module Sócket I Relay Description Mounting Accessories - 94.22 1 55.32 Panel mount Panel mount on 1 mm -Metal retaining clip - 94.23`1; 55.33 with solder connections thick panel - .94.24,1 55.32 
55.34 

Module Socket 

94.32 

Relay i Description 

55.32 I Panel mount 

94.33; j 55.33 i with solder connections 

94.34 I 55.32 
55.34 

Mounting 

screw fixing 

Accessories 

-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 andpower supply ON 

CARLO GAVAZZI 

Ordering Key 77,D ÚÁ= 52 C;=724 
Housing 
Function 
Type 
Item number 
Output 
Power supply 

Mounting 

DIN -rail 

Output 

SPDT 

Input Specifications 
Input 
Own power supply Al, A2 

748 ' 48V DC 

724 kl 2to24VDC: '...E- 
Measuring ranges Level 

724 8 to 28 V- 
748 4 38 to 58 V, 

Specifications are subject to change without notice (05.03.04) 

Measuring range: 8 to 28V Measuring range: 38 to 58V 

DUA 52 C 724 DUA52C748 

Output Specifications 
Output rSPDT relay ; 

Rated insulation voltage , 250 VAC : . 

Contact ratings (AgSn02) ` p ' °' ' ̀ 

Resistive loads AC 1 r.5`À @'250 VAC f ;.` 

DC 12 :5A624,VDC '. 
Small inductive loads AC 15 í.2í5'A © 250 VAC ' ,e; pi , ' 

DC 13 !.2.5A @24,VDC° 

Mechanical life ; a 30 x'-106,operations ' 

Electrical life ì r 1 OS Operations., ' , . , ,: xr 

' (at 8A;250V,coscp =1), 
Operating frequency i s 7200'opèration's/h' " 

Dielectric strength i 

Dielectric voltage ' 2 kVAC (rms) 
Rated impulse withstand volt. ;4'kV(1'2/50 Os) ;< 

s' q 

1 
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DUA52 

Supply Specifications 
Power supply 

Rated operational voltage 
through terminals: 
Al and A2 724 

748 
Dielectric voltage 

Dielectric voltage 
Supply to output 

Rated operational power 

Dimensions 

R-Ovérvoltáge cát. IIÏr° " ' 

(IEC 60664, IEC 60038) , 

8to28VDC 
38 t6 58 VDC , " '7" 

r°None 

t`f2 kNb. 

. 1.5 W 

Range and Level Setting 
Selection of level: 

Centre knob: 
Setting of level on absolute 
scale. 

Lower knob: 
Setting of hysteresis on rela- 
tive scale 

Operation Diagram 

Hysteresis 
Setpoint 

Relay ON 

General Specifications 

CARLO GAVAZZI 

Power ON delay 
Reaction time 

Alarm ON delay 
Alarm OFF delay 

Accuracy 
Temperature drift 
Alarm delay 
Repeatability 

I,. (input signal variation from 
-20%£to +20% ór from - 

+20% to -20% of sel-value) 
<'200 ms 
< 200 msm 

(15 min warm -up time) 
t 1000 ppmPC`° . 

t 10% on set value t 50`m 
s '''f 0.5 %'on'full- scale ' 

Indication for 
Power supply ON 
Output relay ON 

Environment 
Degree of protection 
Pollution degree 
Operating temperature 
Storage temperature 

Housing dimensions 
DIN -rail version 

Weight 

LED, 'green 
LED; ÿellów 

IP 2Ó`,* 

3 - 

=20 tó 60°C, R.H' R< 95%$' 
-30 to_80°C, R H. 495°A 

1.7.5x81.5x67^mm 
Appróx 75g 

Screw terminals 
Tightening torque 

Approvals 
CE Marking 

.. 

Max: 0 5..Nm 
acc. to IEC 60947 

";UL, CSA - 

Yes 

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 

U/- 

A2 11 

2 Specifications are subject to change without notice (05.03.04) 
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Installation and application 

Water & Wastewater 

Leakage detectors, CLS/F LS/FLS1 0/M i n iCAS 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 II supervision relay, which is situated in the 
panel. 

BASIC SENSOR CONNECTIONS 
(5 alternative sensor combinations) 

( +) POWER SUPPLY 
24 V AC /DC, 120 V AC 

and 230 VAC 

() 

NOTES 

MiniCASII 
Values of operation 

I < 3 mA = Overtemp 
3 <I <22mA =OK 

I > 22 mA = Leakage 

Circuits shown 
de- energised 

thermal switches T1+ 
i,: r r r 

FLS 

T1+ 
thermal switches i. r r r i 430' 

T2- 

T1+ thermal switches 

FLS10 

T1+ thermal switches i 
ìi 

T2- 

1 kohm T1+ 

thermal switches 

T2- 

FLS + thermal sw. 
O mA = Overtemperature 
7,8 mA = OK 

36 mA = Leakage 
Tolerance 10% 

FLS10 + thermal sw. 
0 mA = Overtemperature 
10 mA =OK 
28 mA = Leakage 
Tolerance 10% 

CLS + thermal sw. 
O mA = Overtemperature 
5,5 mA = OK 

29 mA = Leakage (5s delay) 
Tolerance 10% 

Thermal sw. + FLS + CLS 
O mA = Overtemperature 
13,3 mA = OK 
36-42 mA = Leakage (0/5s delay) 
Tolerance 10% 

Thermal sw. + 1 kohm resistor 
O mA = Overtemperature 
12 mA = OK 
Tolerance 10% 

Note! MiniCASII 24 V AC /DC, RESET also possible by connecting terminals 6 -2. 

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 

(1) 

(2) 

c3> 

(4) 

(5) 

2. MiniCAS Il resets automatically after leakage fault. 

MiniCAS II 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 

111 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 Il supervision relay 

CONTROt . 

AND. 
STATUS- 

II 

24VÄCJOC" 

°i,,i,Stfi :pñ , 
IBAKAGE 

ri( TEMPERATURE 

SUPPLY . 

Part-nos: 83 58 57 (24 V AC /DC) 
40 501098 (120 V AC) 
40 501560 (230 VAC) 

3 

4. Thermal switches with CLS + FLS 

The pilot cores in the pump cable are required to 
be connected with the correct polarity (brown = +, 
black = ), however, because the FLS will cause 
the MiniCAS II 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 
1 11 

2 Al 
3 14 
4 12 
5 22 
6 21 

7 24 
8 32 
9 34 

10 A2 
11 31 

Top 

N ti 
Part-no: 84 55 67 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 145 of 411



Variable frequency inverter controlled pumps /mixers 

Pump /Mixer 

FLS 

1 

T 

cLs _ 
Fitter 

Control cablo 

>300mm 

n 

1 a 

Control Panel 

COMMON POWER/MOwTORING CABLE 
(Le. 3x2,5 +34,5/3E+3x1.5 St part n940937) 
TO BE KEPT AS SHORT AS POSS BLE. 

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 

7 5 

MInICAS II 

m VFD 

Fitter 

Asa 

'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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604 68 00 
FILTER 1 

PILOT WIRE BU (AWE), BK (STD) 

604 68 01 
FILTER 2 

L J 

FILTER 3 

604 68 02 
604 68 04 
661 60 00 
661 60 01 

L 

PILOT WARE BU (AMC). BK (STD) taitemmiimmsene 
12 

J 

PE 

Bit 

T1 r T2 

- ---I 
T1 i iI T2 

MH/CT 

ihvmalO, BK 

L 
5 

switch 

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 fault finding 

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. 

Sensor current measurement using a multimeter 

! +> POWER SUPPLY ! 

24 V AC /DC, 120 VAC 
and 230 VAC 

2 MiniCASII 10 

RESETa- 

7r 

SENSOR 
OUTPUT 

5- 

LEAKAGE 

TEMPERATURE 

OSUPPLY 

Mini CASTI 
Values of operation 

I < 3 mA = Overtemp 
3<I<22mA=OK 

I > 22 mA = Leakage 

T1+ 

12 vDC 

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! MiniCAS1I 24 V AC /DC, 
RESET also possible by 
connecting terminals 6 -2. 

thermal switches 

12k 
rr 

T2- 

37 mA 

;Ä mA" Com V/w 
o 

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. 

6 

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 caused 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 

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 

Therm sw. +FLS +CLS 
0 mA = Overtemp. 

13,3 mA = OK 
36-42 mA = Leakage (0 /5s delay) 
Tolerance 10% 

thermal switches 

FLS 

CLS 
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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 
ly 24 V AC/DC, 120 V AC I-1 

and 230 V AC 
2 10 

MiniCASII 

e 

RESET 

SENSOR 
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 

LEAKAGE 

TEMPERATURE 

OSUPPLY 

Note! MiniCASII 24 V AC /DC, 
RESET also possible by 
connecting terminals 6 -2. 

12 VDC 

12 mA 

.y 
A' mA Com VM 
o n f O 

Mini CASTI 
Values of operation 

I < 3 mA = Overtemp 
3 < I < 22 mA = 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 V AC O 
and 230 V AC 

RESET 

MiniCASII 

SENSOR 
OUTPUT 

.10 I 

6 O LEAKAGE 

TEMPERATURE 

OSUPPLY 

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. 

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. 

Mini CAS II 

Values of operation 

I < 3 mA = Overtemp 
3 < I < 22 mA = OK 

I > 22 mA = Leakage 

At short 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 11 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 MiniCAS ll ) 

5 VA 

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 

Changeover contacts 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 V AC) 

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 

( +1 O 
POWER SUPPLY 

24V AC /DC, 120V AC and 230 V AC 

CONTROL 

CIRCUIT 

PUMP MAIN SUPPLY -4'4- 

Note! MiniCASII 24 V AC /DC, 
RESET also possible by 
connecting terminals 6 -2. 

I +l POWER SUPPLY I ) 

24 V AC /DC, 120 VAC and 230 VAC 

CONTROL 
CIRCUIT 

PUMP CONTACTOR 

PUMP MAIN SUPPLY -01.- -QL - 
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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: 35% of water in oil 

Signal: 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) 

12 VDC (± 10 %) 
(brown = +. black = -) 
Acid proof stainless steel 

Glass 

10 MPa 1h 

40 MPa 

2 MPa 

90 °C, 1h 

115 °C, 1h 

70 °C 

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: 

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: 

Supply voltage: 

Max. duty temperature: 

Material: 

Physical size, sensor 

Length: 

Diameter: 

Thread: 

Part number 

10 mA non -alarm current, 
28 mA alarm current 
12VDC 

90 °C 

Stainless steel and 
nitril rubber 

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 

J 
SANITAIRES 

WEDECO 

ITT Water & Wastewater AB Visiting address: tel +46 -44 -20 59 00 

SE -291 02 Kristianstad Industrigatan 50 Fax +46 -44 -20 59 01 

Sweden Kristianstad 

Sweden 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION GI l 
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 
16 RIVERVIEW PLACE, 
MURARRIE QLD 4172 

PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 
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.current range 
.. dimensions 

flexibility 

Series CA7 Contactors 
Controls Motors As Little as Reduces Mechanically 

to 60HP ( @460/575V) 45mm Wide Panel Space Linked Auxiliaries 

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! 

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. 

electrically compatible with Sprecher + Schuh's CEP7 electronic 

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. 

s recher+ 
Lischuh 
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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 

6119 ' 32 

ÇA7-12 

CA7-16 - 

F' GA7 23 . 

"CA7=30 '" '50 

CA7543:s 

`1/3 
4. 

;1 t2 

32 
, 

1 

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. 

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. 

1 11 
. . 

I -. 

ter 
ACA7'72 ̀ 

.4CA7=85". -.'. 

5 7-.1/2,> 

7,t 2;,, :10 9 
10 " 15 

i}2 ÿ5;` <.,15" 

7-1/2' ,410 20 - -25 . 

'10 10"= ?25, :!,.f 

«74/2 '"` ` 1 Ò ' '.715 

',11.4k10,1F 05 

15h . 20 '" 50, 

`7-1/2.4 25.. 

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 -R1 10/02 

Sprecher + Schuh Canadian Division 

3610 Nashua Dr., Unit 10, Mississauga, Ontario L4V 1L2 

Tel: (905) 677 -7514; Fax: (905) 677 -7663 

www.sscdn.cc 

See Sprecher + Schuh's 
general catalog for 
complete information and 
pricing on CM contactors. 

sprecher+ 
Ischuh 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

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 
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sprecher+ 
schuh 

Technical Data 

-Technical Information 

Series RZ7-FE Electronic TimingRelays 

Setting Accuracy 

Repeatability 

Tolerance 

RZ7 -FE With \I 
NO Contact I 

±5% of the time range final value (t,.) 

RZ7-FE !With 

SPDT Contact 

±1 % of the time range final value (t.) 
by voltage: ±0.01%/%64 by voltage: ±0.001%/%0 

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°/á+10% (AC) 

0.5W at 24VDC, 9VA at 240VAC 0.5W at 24VDC, 5VA at 240VAC 

100% 

Recovery Time 250ms 100ms 

Voltage Isolation - 530ms without reset (supply voltage) 

Cable length (supply voltage control] max. 100 meters (300 ftj max. 250 meters (700 ft.) 

Pulse Control (BI) 
Impulse Duration a250ms a5oms (AC), a30ms (DC) 

Input Voltage 

Input Current 

Cable Length 

supply voltage range 

1mA 

Outputs 

Contact Type 

Switching Capacity 

max. 250 meters without parallel load between B1 and A2 

max. 50 meters with load ( <3 kg) between B1 and A2 

1N.O. contact 

Voltage: 250VAC 

Current 5A (Resistive, AC1) 

Power: 1250VA 

according to IEC 947 -5 -1: 

1 Form C -SPDT contact 

according to UL508: 

1A/250VAC (inductive load, AC14) 

1A/24VDC (inductive load, DC13) 

1A/300VAC (D300) 

Short Circuit Resistance 6A gL (fast blow fuse) 

Dielectric Withstand Voltage (contact to coil) 4000V 

Life mechanical: 20 million operations 

electrical operations: 

State Indicator 

General Characteristics 
Insulation Characteristics 

1 LED 

0.4 Mil. at 1A/250VAC, comp =1 
0.4 Mil. at 0.5A/250VAC, cosh = 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 1.2/5O11 surge voltage according to 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 (A1- 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. 
ESD 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 andtlEC 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 

60g 

UL, C -UL, CE 

Open: 

Standard 

60g 

UL, C -UL, Germanischer Lloyd, CE 

-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 

Discount Schedule B G55 

RZ7-FE 
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Sprecher+ schuh 
Technical Data (continued) 

Technical Information 

Series RZ7 -FE Electronic Timing Relays 

RZ7 -FE With I 

NO Contact 

RZ7 -FE With 11 
SPOT Contact i 

General Characteristics (continued) 

Connections Screw terminals: 

Rated tightening torque: 

Wire size: 

Finger protection: 

Mounting 

M3 for Pozidrive No: 1, Phillipsa nd slotted screws No: 3, suitable for power screwdriver 

0.8Nm (max.1.ONm) [8.8 lb -in] 

Cross- sections of 1 x 0.5mm2...2 x 1.5mm2 (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) 

Disposal 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 

G56 Discount Schedule B 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 160 of 411



 Isprecher+ schuh 

Dimensions 

Electronic Timing Relays 

Series RZ7-FE 

Series RZ7-FE Timing Relays (one and two pole) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

e, 

Da 

oao 

o 
fa e, 

17.5 

o 
CO 

Panel Mount Adaptor (26.506.221-01) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

Discount Schedule B G57 
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sprecher+ 
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 

RZ7-FS0 

(1s) 0.05...1 sec 

(3s) 0.15...3 sec 

(10s) 0.5...10 sec 

(1mn) 0.05...1 min 

(3mn) 0.15...3 min 

(10mn) 0.5...10 min 

(1h) 0.05...1 hour 

(3h) 0.15...3 hours 

(10h) 0.5...10 hours 

(60h) 3...60 hours 

(2.5s) 0.15...2.5 sec 

(10s) 0.5...10 sec 

(80s) 4...80 sec 

(10mn) 0.5...10 min 

Setting accuracy 

Repeatability 

Tolerance 

Power Supply 

Supply voltages 

x5% of full scale value 

x0.2% of the setting values 

Voltage: x0.001 %/%DU 

Temperature: x0.025 % / °C 

Voltage tolerance 

Power consumption 

Time energized 

Reset time 

Voltage interruption 

Input Impedance 

Cable length 
(supply voltage control) 

24...48VOC 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 ft.) 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 (<3k12) between 
B1 & B2 

Outputs 

Type of outputs 

Maximum admissible 
operating voltage 

Dielectric Coil to contact Withstand 

Voltage 

Switching capacity 

Current /m: (AC1) 

Power. 

Relay contacts: hard silver 

Alternating current 440VAC 

5,000 V 

8A (5A for RZ7 -FS0) 

2000VA 

according to IEC947 -5 -1: 

3A/440VAC (inductive load, AC14) 

3A/250VAC (inductive load, AC15) 

1A/24VDC (inductive load, DC13) 

according to UL 508: 

1.5A/250VAC (B300) 

3A/120VAC (8300) 

Short circuit resistance 10 A gL (fast blow fuse) 

Life expectancy (electrical) 

Life expectancy (mechanical) 

4 million ops. at 1A/250VAC, comp =1 

0.2 million ops. at 6N250VAC, comp =1 

1.5 million ops. at 1A/250VAC, comp = 0.3 

0.3 million ops. at 3A/250VAC, comp = 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, UR = 20ms 

1 million ops. at 0.2W110VDC, L/R = 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 trs 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 its 
- 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 

Ambient temperature 

UL, C -UL up to 240VAC, Germanischer Lloyd, CE 

Open: -25 °C... +60 °C 

Enclosed: -25 °C... +45 °C 

Storage -25 °C... +85 °C 

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 o 2.5mm2 (flexible with 
sleeve), AWG 20...14. 

Finger Protection - According to VDE 0106 

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. 

i 

Discount Schedule B G47 
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.. I sghuh 
er+ Dimensions 

Series RZ7 -FS Electronic Timing Relays 

ti Dimensions 

au as 

RZ7-FS 

Series RZ7 -FS Timing Relays (one and two pole) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

22.5 H 
000 
I l 

96 

RZ7-FS (1 SPDT contact) 

22.5 96 

101 

109 

R77-FS (2 SPDT contacts) 

a 

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

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) 
(KIRRA WEE NSW 2232 

PHONE: GRAEME CORDER (Bris Manager) 0407 272 242 
E -MAIL: g. corder @au. vega. corn 

Endress & Hauser - Prosonic FMU9O-R12CB111AA1A c/w FDU92 -RG2A - Wet Well Sensor 

SUPPLIED BY: ENDRESS & HA USER AUSTRALIA PTY LTD 
UNIT 8, 277 LANE COVE RD, 

NORTH RYDELINK B UISNESS PARK, MORTH RDYE NSW 2113 
PHONE: ( +612) 8877 7000 
FAX: ( +612) 8877 7099 
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Level measurement 
Y 

Hydrostatic 

VEGÁWELLn72 

Product Information 

"o;= ; ; 
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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 comes 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. 
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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 CERTEG9 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. 
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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: 

VEGAWELL 72 

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) 

Deviation in characteristics: <0.25 %, <0.1 % 

Signal output: 

Remote adjustment/ 
indication: 

4 ... 20 mA, 4 ... 20 mA/HART 

VEGADIS 12 (4 ... 20 mA/HART) 

4 Hydrostatic - Level measurement 
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Mounting instructions 

3 Mounting instructions 

CO N 
CO O 
(O 
O' 

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. 

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 jaws 

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 G l: A 

1 Housing 
2 Seal 
3 Thread 
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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 

2 

T 

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) 
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Electrical connection 

Connection via VEGABOX 01 - 4 ... 20 mA 
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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 

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 

Connection via plastic housing - 4 ... 20 mA/HART 

_L 

T 

t 

Fig. 10: Terminal assignment plastic housing 

1 Power supply and signal output 

Connection via VEGADIS 12 

4 OIfw6111141r.1rR:1,01 r761iW ---- . 
IYl1ìIIWii 

hr 

pSPUY 

+ 
L _ 1 

___ © 

Fig. 11: Terminal assignment VEGADIS 12 

1 Power supply and signal output 
2 Control instrument (4 ... 20 mA measurement) 
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ESA 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. 

J®) 
OPIEMTE 

ZEFP 
VSGA 

-'--;3i 
0000I,'.T'.i'.T%',YYd ] 

fYJfk,Mf:lill:lafLliJlfYJ l 
Fig. 12: Adjustment elements of VEGADIS 12 

1 Rotary switch: choose the requested function 
2 [ +J 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 PACTwareTM 
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 ... 20mA 

6 µA 
>22 mA 
70 ms (ti: 0 s, 0 ... 63 %) 

4 ... 20 mA/HART 

6pA 
>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. 

Hydrostatic - Level measurement 9 
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Technical data 

Deviation in characteristics "2) 

Deviation in characteristics <0.25 % 
- Turn down 1:1 

- Turn down up to 1:5 

- Turn down up to 1:10 

<0.25 % 
<0.3% 
<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 % /10K 

Long -term stability 
Long -term drift of the zero signal6)7) <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 
- PEIViton 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

upright, diaphragm points downward 
<0.2 mbar /20 Pa (0.003 psi) 
mechanical vibrations with 4 g and 5 ... 100 Hz6) 

max. 15 bar (218 psi) or max. 20 bar (290 psi)9) 

max. 25 bar (363 psi)10j 

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 Lloyd, 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)12) 

25 mm (with 25 °C/77 °F) 

approx. 8 mm (0.3 in) 
black/blue 
blue/blue 
lx cable entry M20x1.5 (cable -a 5 ... 9 mm), 1 x 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 

12 ... 36VDC 
12 ... 29VDC 

Uss <1 V 

Usg <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 

1 HART load 
2 Voltage limit Ex instrument 

3 Voltage limit non -Ex instrument 

12) With VEGADIS 12: 200 m (656 ft). 
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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 /EWG) EN 61010 -1: 1993 

Environmental instructions 
VEGA environment management system15) certified acc. to DIN EN ISO 14001 

w o o 
rn 

'3) Deviating data in Ex applications: see separate safety instructions. 
14) You can find detailed information under www.vega.com. CO 

15) You can find detailed information under www.vega.com. co 
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7 Dimensions 

VEGAWELL 72 - 4 ... 20 mA - suspension cable 

0 
0 0 
(D 0 

Dimensions 

VEGAWELL 72 - 4 ... 20 mA - suspension cable. 

Fig. 16: VEGAWELL 72, suspension cable 

1 with straining clamp 
2 with threaded fitting, unassembled G 1 1/2 A (11/2 NPT) 
3 with PE plastic coating 
4 with thread G11/2 A (11/2 NPT) and plastic housing 

VEGAWELL 72 - 4 ... 20 mA - connection tube, extension 

E 

Imm 
I Vu 

(2, ) 

EÁ 

135mm ,,),,, 
>171rtnn 

112.4.1 

O SW. 

GiMN e200nm O se) 

..l&nmi I 

(5:1 

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 G 1 S A (11/2 NPT) and plastic housing 

VEGAWELL 72 - 4 ... 20 mA/HART- connection tube, exten- 
sion 

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 

Hydrostatic - Level measurement 13 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 177 of 411



Product code 

8 Product code 

VEGAWELL 72 

Approval 
XX without 
XM Ship approval 
AX ATEX II 2G EEx ia IIC T6 

AM ATEX II 2G EEx ia IIC T6 + Ship approval 

Version 
A PE suspension cable" 
D PUR suspension cable" 
B FEP suspension cables' 

Process connection I Material 
X4 without / 316Ti 
A4 Straining damp / 1.4301 
GA Screw G11/2A PN3 / 316L 
GB Screw 1 VNPT PN3 / 316L 
GI Plastic housing G11/2A with threaded fitting 

Transmitter protection 
X without 
P PE- plastic coating 

Special version for deep wells 

Deviation in characteristic 
0.25 

2 0.10" 
Pressure I 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) 

IWELL72. l 

E rel. / 0..2.5 bar (0...250 kPa) 
F rel. 10...5 bar (0...500 kPa) 
G rel. 1 0...10 bar (0...1000 kPa) 
H rel. / 0..25 bar (0...2500 kPa) 
1 abs. / 0...1bar (0...100kPa) 
2 abs. / 0...2,5bar (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 Spedal length (PE,PUR.FEP) 

I I l l II 
'1 Measuring cell seal FKM(VIton) 
21 Measuring cell seal Kalrez 

71 Only in conjunction with HART® electronics 
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Temperature Liquid 
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Solutions 

Technical Information 

Prosonic S FMU90 
Transmitter in housing for field or top -hat rail mounting 
for the ultrasonic sensors FDU91 /91 F/92/93/95/96 

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 
How 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 

T1397F/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+Ha;user 
People for Process Automation 
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Prosonic S FMU90 

Table of Contents 

Function and system design 3 Climate class 21 

Measuring principle 3 Vibration resistance 21 

Blocking distance 3 Ingress protection 21 

Time -of -flight correction 3 Electromagnetic compatibility (EMC) 22 

Interference echo suppression 3 

Pump control 3 Mechanical construction 23 
Linearisation 4 Housing versions 23 
Special functions 4 Dimensions of the field housing 23 
Datalog functions 4 Dimensions of the DIN -rail housing 24 
Application examples for level measurements 5 Dimensions of the separate display and operating module 26 
Application examples for flow measurements 6 Weight 26 
System integration HART 7 Materials 26 
System integration 
PROFIBUS DP 7 

Human interface 27 

Input 8 
Display and operating module 
Operating menu 

27 
27 

Sensor inputs 8 Basic setup 27 
External limit switches Locking of the instrument 27 
(option) 8 

External temperature sensor 8 
Certificates and Approvals 28 

Output 9 
CE mark 
Ex approval 

28 
28 

Analogue outputs 9 External standards and guidelines 28 
Relay outputs 9 

PROFIBUS DP interface 10 
Ordering information 29 

Auxiliary energy 10 
Product structure 
Scope of delivery 

29 
29 

Supply voltage/ 
Power consumption/ 
Current consumption 10 Accessories 30 

Galvanic isolation 10 Commubox FXA191 HART 30 

Fuse 10 Commubox FXA195 HART 30 
Commubox FXA291 30 

Electrical connection 11 
Protection cover for the field housing 
Mounting plate for the field housing 

30 
30 

Terminal compartment of the field housing 11 Mounting bracket 31 
Cable entries of the field housing 11 Adaption plate for remote display 31 
Terminal compartment of the DIN -rail housing 12 Overvoltage protection HAW56x 32 
Terminal assignment 13 Temperature sensor FMT131 36 
Terminals 15 

Connection of the sensors FDU9x 16 

Synchronization line 17 Supplementary documentation 37 

Connection of the separate display and operating module 17 Innovation booklet 37 

Connection of external switches Technical Information 37 

(for FMU90- * * * * * * * *B * * *) 18 Operating instructions 

Connection of a temperature sensor 19 (for transmitter FMU90) 37 

Description of Instrument Functions 37 

Performance characteristics 21 
Safety Instructions 37 

Reference operating conditions 21 

Measuring uncertainty 21 38 

Typical accuracy 21 

Measured value resolution 21 39 
Measuring frequency 21 

Influence of the vapor pressure 21 

Ambient conditions 21 

Ambient temperature 21 

Storage temperature 21 

2 Endress + Hauser 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 180 of 411



 

Prosonic S FMU90 

Function and system design 

Measuring principle 
FDU9x 

BD 
100% Prosonic S 

FMU90 

Prosonic S 
FMU90 

F 

0% 

L00.1M1190xxx.15 ODOfl.[[ 000 

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 = c t/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 I 89F 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 ulstrasonic 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 
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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 

Row curves for flumes and weirs') 

Khafagi- Venturi flume 
ISO-Venturi flume 
BST2LVenturi 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 + yha) 

"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 functions4l: 
- 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 WOW= .15-0000 xx 010 

Order code e.g.: FMU90 - *1 ** *131 * * ** 
(1 input, 3 relays, 1 outputs) 

Rake control 
(differential measurement) 

ILO FMU00xxx.l 5-0000 -xx 003 

Order code e.g.: FMU90- *l ** *212 * * ** 
(2 inputs, 2 outputs) 

Alternating pump control 
(up to 6 pumps) 

L00 FMU00xxx-15-00 00-n U0J 

Order code e.g.: FMU90- *1** *212* * ** 
(2 inputs, I relay, 2 outputs) 

Conveyor belt 

LOOFMU00rsx-15 0000xx-005 

Order code e.g.: FMU90 - *1*** 1 1 1 * 

(1 input, 1 output) 

LOO FM000xxx.150000 xx007 

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. 

L00. FMU W nx-I 5 00-00. 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. 

LOOFMUU0nx.15-00 06x1000 

Order code e.g.: FMU90- *2 ** *112 * * ** 

(1 input, 2 outputs) 

100 FMU00xx1. 15-0606n-009 

Order code e.g.: FMU90- *2 ** *212 * * ** 

(2 inputs, 1 relay, 2 outputs) 
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Prosonic S FMU90 

System integration HART 
SPS/PLC/API 

J 

ToF Tbol 
FtéldTooÍ 
Paçkagë` 

Commubox 
FXA 291 i 

Commubox 
FXA191 (RS232) 0 
FXA195 (USB) 

11: 4 ... 20 mA + HART 

ToFjóóW, 
FìeÌd FtéldToól 
Car`é PáòRagé 

Prosonic S 

100-FMUOpYYr14 00 00.[[ 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 2505. 

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 

U1DFMUO04xx.14 0000,1010 

Operating options 

via the display and operating module at the Prosonic S 

via the service interface with the Commubox FXA291 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 
FDU96 can be connected. The Prosonic S identifies these sensors automatically. 

AN 

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 

1) This table gives the maximum range. The range depends on the measuring conditions. For an estimation see 

Technical Information TI 189F, chapter "Planning Recommendations ". 

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 Ptl 00 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 

Output 

Analogue outputs Number 1 or 2, depending on instrument version 

Output signal configurable at the instrument 

4 ... 20 mA with HART' 1 

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 SZ, influence negligible 

max. ripple Uss = 200 mV at 47 ... 125 Hz (measured at 50052) 

max. noise lie = 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 function test, flush control to clean pump 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 coscp = 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 

LEDs2 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. 

1) for instrument versions with flow software (FMU90- *2 * * * * * * * * * *) 

2) for instrument versions with display and operating module 
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Prosonic S FMU90 

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 (AI) 

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 in the instrument 

Locking The device can be locked by hardware or software. 

Auxiliary energy 

Supply voltage/ 
Power consumption/ 
Current consumption 

Instrument version Supply voltage Power consumption Current consumption 

max. 100 mA at 230 V ac 
AC voltage 
(FMU90 - * * * *A * * * *) 

90 ... 253 V (50/60 Hz) ac ( ) 
max. 23 VA 

DC voltage 
(FMU90- * * * *B * * * *) 

10,5 ... 32 V oc max. 14 W (typically 8 W) Y ) max. 580 mA at 24 V oc 

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 2 AT/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. 

LOO FMU00z24 01 00 CD'Yll 002 

For easier wiring, the lid can be completely removed by unplugging the display plug (1) and pulling off -the 

hinges (2): 

L00 FM U W z n 0a-00 0000 000 

Cable entries of the field 
housing 

On the bottom of the housing the following openings for cable entries are prestamped: 
M20x1,5 (10 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 

I00 -ImuoOxxx04.00 00.n.001 

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 

IDO FMU W xn-04-00 -00- n-0I I 

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. 

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 for 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 0,25 mm2 - 2,5 mm2 

min. stripping length 10 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 present if the respective 
option has been selected in the product structure. 

Terminal area present for the following 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 * * * *) 

100 FMU00aai Oa- 00-00 » 001 

Terminals of the Prosonic S; the terminals depicted in grey are 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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Terminals =Meaning (.Terminal area Remarks 

Auxiliary energy 

I, 2 
L (für AC version) 

L+ (for DC version) 
A depending on instrument version: 

90 ... 253 VAc 

10,5 ... 32 Voc 2 N (for AC version) 

L- (for DC version) 
A 

3 Potential equalization A 

Fuse A depending on instrument version: 
400 mA 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 HART 

A not present for the PROFIBUS DP version 

41,42 
Analog output 2 (optional); 
4 ... 20mA/ 
0 ... 20 mA 

B 
only for the version with two analog outputs; 
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 (YE), 

10 (BK), 

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 l' 

12 (YE), 

13 (BK), 

14 (RD) 

Sensor 2 (FDU8x /9x) (optional) 
YE: yellow strand 
BK: black strand 
RD: red strand 

g 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 

/N 

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) 

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 

Designation Meaning /Remarks 

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 

es 
a 

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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Prosonic S FMU90 

Connection of the sensors 
FDU9x 

FDU91/92 
(FDU80/80F/81 /81 F/82) 

(A) 

FDU91/92 
( FDU80/80F/81 /81 F/82) 

max. 
30 m 

max. 
300 m 

L 

(1) 

.1.... 

(B) 

(1) 

FDU91 
(FDU80/81) 

YE 

... 

BK RD BN BU 

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) 

max. 
300 m 

T 
max. 
30 m 

(2) 

(1) 

(3 

BK RD GNYE 

) 

YE BK 
9 10 

(12) (13) 

RD 
11 

(14) 

YE 

FMU90 

(1) 

YE BK RD GNYE 

YE 
9 

(12) 

BK 
10 

(13) 

RD 
11 

(14) 

FMU90 

1n0-couu.awau0-00-..a02 

(A): Terminal box (recommended or cable lengths > 30 ml; (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. 

Prosonic S 
FMU90/95 

2 

Prosonic S 
FMU90/95 

39 40 39 40 

3 

Prosonic S 
FMU90/95 

39 40 

LOFMUQOxxx 04 CO 00xx 004 

Prosonic S 
FMU90/95 

39 40 

o 

2 

Prosonic 
FNIU860/861/862 

63 64 

10 

IDOFM000xxx 04 00 00-n 017 

Connection of the separate 
display and operating module 

N0. FMIla0xu 040000. xi 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 

1 TL + 0 0 0 
24 V 

FTL 

PNP 

B 

FMU90 

0 
J L + 
B 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 Vis 20 mA. 

UIPFMU W xxi4 , 00-00. v. 031 
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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 ", opption 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. 

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. 

FMT131 (Endress+Hauser) 
(connectable to FMU90- B***) 

A: Non -Ex area (FMTI31 R); B: Ex area (FMTI31 J) with grounding in the FMU90; 
C: Ex area (FMTI31 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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Prosonic S FMU90 

Pt100 
(connectable to FMU90- B`) 

A: Pt100 with 3 -wire connection; B: Pt100 with 4 -wire connection (one connector remains unused) 

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 uncertaintysl ±0,2 % of the maximum span of the sensor 

Typical accuracy°) ±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. 

sCkA 
Note! 
The maximum measuring frequency is obtained for "empty E" 5 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 4K2/4K5/4K6/4Z2/4Z5/4C3/4S4/4M2 
(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: 
- 1P65 / 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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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 

IDD.FMUW[c.-0D 00-001a-001 

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. 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 

I FMU90-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 = I 

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 =O Sum= 1,2or3 
(only basic terminal area) (1 -3 optional terminal areas) 

LOO.FMUVO=Otr0000.v-002 

Dimensions in mm Dimensions in mm 

1.00-HAM= 04 W OO-ii-005 
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Prosonic S FMU90 

Sum =4 
(4 optional terminal areas) 

LOO4M000au 0?0D W uU00 

Dimensions in mm 

Example 

10 20 30 40 50 60 70 80 90 100 110 120 

IFMU90-IRI1 2IAIA 2 2 A; All IAI 

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 

1 (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 switches and 
external temperature sensorr 

0 (no) 

Sum =2 
=> 104 mm x 150 mm x 140 mm 

Sum = 2 
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Prosonic S FMU90 

Dimensions of the separate 
display and operating module 

Dimensions in mm 

Weight Hóusing versi ñ Weight 

Field housing approx.. 1,6 ... 1,8 kg; depending on instrument version 

Housing for DIN rail 
approx. 0,5 ... 0,7 kg; depending on instrument version (s. section: "Dimensions of the DIN -rail 

housing ") 

separate display and 
operating module 

approx. 0,5 kg 

Materials Field housing: PC 

Housing for DIN rail: PBT 
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Prosonic S FMU90 

Human interface 

Display and operating module 

(a) 
(b) 

(c) 

Fnnuso Endress+Hauser 

(s=1111715) 

83.98 % 
, M 

G® 

LoJ 

4 (d) 

(a) 

LOU MUaOiii 07 00 00 ii 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) 

VL 1 u ca 
ull F :9.700 

'211111 I: 

blockin dist . :0 .300 
pan larB 
ax : empty - BD FT 

UMLFMU W ui-OJ-00.oPenU+I 

Display of a function including help text and descriptive 
graphic 

envelope curve 1 
F 77.884dB E 

I X 129 

0.00 1.85m 2.92 
IDPFMU Wxxx.I.-00-0o<n-0Eu 

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 

1 LED (a) indicates the operating state (''normal operation ", ''alarm" or'Iwarning'I) 
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 "FieldCare ") 
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Certificates and Approvals 

CE mark 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. 

Ex approval 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. 

QWarning! 

For FM approvals: 
Unauthorized substitution of components may impair the suitability for Division 1 or Division 2. 

/N Warning! 
Do not disconnect equipment unless the area is known to be non -hazardous. 

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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Ordering information 

Product structure to Approval 
R 

J 

N 

< 

Non -hazarous area 

ATEX 11 3D 

CSA General Purpose 

Application ° 

+ preprogrammed OCM flow curves 

Additional pump control) 

20 
1 

2 

3 

4 

Level + pump control, alternating 

Flow + totalizer + level + sample control 

Level + additional pump control 

Universal instrument (Level + Flow + 

30 Housing, 
1 

2 

Field 

DIN 

Opei 
..e 

C 

E 

K 

material 
mounting PC, IP66 NEMA 4x 

rail mounting PBT, IP20 

40 

r50 

Illuminated 

Illuminated 

w/o 

Power 
A 

B 

ion 
display + keypad 

display + keypad, 96x96, panel mounting, front IP65 

display, via communication 

supply 
90-_253 VAS 

10,5 -32 VDC 

60 

T 
1 

Level input 
1 x sensor FDU9x /8x 
2x sensor FDU9x /8x 2 

70 Switch 
1 

3 

6 

Ix 

3x 

6x 

Output 
1 

2 

3 

output 
relay, SPDT 

relay, SPDT 

relay, SPDT 

Ix 0/4 -20mA 

2x 0 /4 -20mA 

PROFIBUS DP 

Additional 

.b:hrrut 

180 

HART 

HART 

input 
I rF,; 

switch -. I!:t_rnp rf'IIn, ß -11131 

ti 

90 

100 Datalog function 
Basic version 

llo languages 
l 

2 

3 

de, en, nl, fr, es, it, p[ 
- - - - _- - -- 

en, ru, pl, cs 

en, zh, ja, ko, th, id 

- - -- 

120 Additional option 
I A I Basic version 

FMU90 - 
I 

I 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; ja: 

Japanese; ko: korean; nl: Dutch; pl: Polish; pt: Portuguese; ru: Russian; th: 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 (XAs) 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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Accessories 

Commubox FXA191 HART For intrinsically safe communication with ToF Tool /FieldCare via the RS232C interface. For details refer to 

TI237F /00 /en. 

Commubox FXA195 HART For intrinsically safe communication with ToF Tool /FieldCare via the USB interface. For details refer to 

T1404F/00/en. 

Commubox FXA291 For intrinsically safe communication with ToF Tool/FieldCare 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: 316Tí/ 1.4571 
is mounted by the mounting help of the Prosonic S 

Order -Code: 52024477 

Ille FMU W iii.OP 06 W. a-00) 

Mounting plate for the field 
housing 

suited for the mounting help of the Prosonic S 

for 1 " -2" tubes 
Dimensions: 210 mm x 110 mm 
Material: 316Ti/ 1.4571 
fixing clips, screws and nuts are supplied 
Order code: 52024478 

A: mounting help of the field housing 

100.FMUV0m-00.0000..-001 
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Prosonic S FMU90 

Mounting bracket 

Height Material Order Code 

700 mm galv. steel 919791 -0000 

700 mm 316 Ti 919791 -0001 

1400 mm gals. steel 919791 -0002 

1400 mm 316 Ti 919791 -0003 

L0OFMU4x00 00 CO yy 005 

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 

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. 

LOO FMUOOxxx.00 0000,x 001 

(a): remote display of the Prosonic S with adaption plate; 
(b): opening of the remote display FMU860/86l /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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Prosonic S FMU90 

Overvoltage protection 
HAW56x 

Application examples 

w a: Me rem signal Measurement point réquiiemé ts a :: Crini t ion ctiagraìñ 

Current output 1 

0/4 to 20 mA 

Current output 2 

0/4 bis 20 mA 

Transducer Prosonic S 

FMU90 with 2 Prosonic 
FDU9x 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. 

s rnu FOU 
4. 

yellow 

black 
red 

3 

m 

U 

a 3 

black 
I ;, red 

a 

rn+ 

2 
to 

rr Illllr 

I ®I 
(á cox 

1 7 Output signal: 
HAW560 +562 1 

M , 
21 

91 
014 - 20 mA 13 10 3 t. -'b y.SI, 

I® 4 
4 

21 N 

ian al = 
3 

a " -' o -1 

`OIA. 

C.00.HAW 5Ó:w04 

230 V 

W 
3 X 

I Ozx <n -000 

0 /4 -20mA 2 erg - 4 
4' Prosonic 

FMU90 
S 

1 
- 

ki '' 8 

1 1 

:PE 

Current output 
0/4 to 20 mA 

Prosonic S FMU90 
transducer with Prosonic 
FDU9x level measurement 
sensors 

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. 

yellow 

m 
ó, + 

17, CD 

Ñ 2 

black 
red 

; 
3 

® h . 

a; < 
co m 

1 

Output signal: 
p HAW560 +562 11 

m . I 

1 2 i 

i 

9 

f1 
0/4 - 20 mA 1° 3 

10 

1 ! Zurs 

Prosonic S 

FMU90 
1 

! °'1MIC:1 

ßw1 
3 

U 

E3 p X 

m -0l0 

i g 

.7 PE 
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Measurement signal Measurement point requirements 'Connectiori. iagram 

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 

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: HAWS61 and S61K 

GOO.IUWSOVe 04I0:e.a 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: HAWS60 with HAWS66 

Unprotected input (IN) 
terminals 1 and 2 

Incoming 
connection cable 

- HAW566 i t -a 

i 
3 

Q 2 7 . 
" 4 

--- 

Protected output (OUT) 
terminals 3 and 4 

Outgoing 
connection cable 

t' 

Screen HAW560= 
connection terminal 

Reseptacle gas 
discharge tube (GDT) 

PG 
P1 

Screen 
connection terminal 

Unit to be 
protected 

Module carrier 
(trough terminated) 

P2 

GAO.HA W 50ev 04.10 01 .en 00I 
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Prosonic S FMU90 

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: 

000.NA W SOta-I I_1Px,xx-000 

Output signal 

Unprotected input (IN) 
terminals 1 and 2 

Incoming 
connection cable 

o 

Screen 
connection terminal 

ÑAW562. 

f 
i 

P1 

HAW560 

PG 

3 

Protected output (OUT) 
terminals 3 and 4 

Outgoing 
connection cable 

Screen 
connection terminal 

Unit to be 
protected 

Module carrier 
(trough terminated) 

P2 

Loo . NA W S4xxx. 04-10-0I -<n-003 

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 

Oreder code Unit 

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 
Fór 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 TI093R. 

Endress + Hauser 35 
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Prosonic S FMU90 

Temperature sensor FMT131 

A: Temperature sensor FMT131; B: weather protector 

Product structure 

010 Approval 
R Non -hazardous area 

J ATEX H 2G EEx m lI T6/T5 

Q FM Cl.l Div. 1 Gr. A -D 

U CSA General Purpose 

S CSA Class! Div. 1 

LOO FMUWxxx 0U00 4V-12 032 

020 Cable lengih 
1 5m/16ft 
2 10m/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, IP66 

8 ... m 

A 

FMTI3I - complete product designation 

Weather protection cover for FMT131 
Order code: 942046-0000 
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Prosonic S FMU90 

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: 

gOpératingdnst ctliMs Æe . Output ' - ; °Applicati6 ° ?` Instrument'version 

BA 288F 

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 " Description of Instrument 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 

Endress + Hauser 37 
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Instruments International g` 

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.endress.com 

T1397F/00/en/01.09 
71089241 
FM+SGML 6.0 ProMoDo 

Endress+Hauser 
People for Process Automation 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 216 of 411



J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gll 
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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FLYGT 

Technical specification 
ENM -10 Level regulator 

, 

ITT Industries 
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PRODUCTDËSCRIPTI 
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 
or50 metres (20, 42, 65,100 or 167 feet) ofcablefor 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 70/18) 100 (4) 

0.80 -0.95 177 (7 ) 100 (4) 

0.95 -1.10 162 (6 3/e ) 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 2/16 ) 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 cp = 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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ËMI A1:: RESIST 
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°F) 

CPE cable 

20°C 60°C 
(68°Fí (140°Fí 

Salts 

PVC cable 

20°C 60°C 
(68°F) (140°F) 

CPE cable 

20°C 60°C 
(68°F) (140°F1 

Solvents and . 

miscellaneous 

PVC cable 

20 °C 60°C 
(68°Fí' (140°Fí 

CPE cable 

20 °C 60°C 
(68 11 (140°Fí 

Acetic Acid 50% 1 2 0 0 AluminiumChloride 0 0 0 0 Aceton 2 2 2 2 

Acetic Acid 75% 2 2 0 0 CalciumSulphate 0 0 0 0 Aniline 2 2 1 2 

Benzoic Acid 2 2 0 0 CalciumChloride 0 0 0 0 'Benzene 2 2 2 2 

Boric Acid 5% 0 - 0 0 Calcium Nitrate 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 Acid 10% 0 2 2 2 Copper Sulphate 0 0 0 0 

Citric Acid 0 1 0 0 FerricChloride 0 0 0 0 Chlorobenzene 2 2 2 2 

Hydrobromic 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 

Acid 37% 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 Acid 65% 2 2 2 2 Phenol 2 2 2 2 

Oleic Acid 1 2 2 2 Tin Chloride 1 1 1 1 

Oxalic Acid 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 
Acid 85% 0 0 1 2 OHS 

2 2 2 2 

Sulphuric Acid 10% 
Sulphuric Acid 78% 

1 

2 

2 

2 

1 

2 

2 

2 
Castor Oil 
Cocoanut Oil 

1 

0 

1 - 1 

0 
i 
2 

Gases 

Tannic Acid 0 0 0 0 Corn Oil 2 2 2 2 
Tartaric Acid 1 1 1 1 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 regulatorwill then 
point. read . 

. so the process is 

reversed. 

At the highest permissible . level regulator Il 
point ... reacts .. . 

Ei MIMIC 

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 off). 

Dismantling and scrapping 
The enclosure of the soft starter is made of recyclable 
material as aluminium, iron and plastic. Legal require- 
ments for disposal and recycling of these materials must 
be complied with. 

The soft starter contains a number of components 
demanding special treatment, as for example thyristors. 
The circuit board contain small amounts of tin and 
lead. Legal requirements for disposal and recycling of 
these materials must be complied with. 
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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 IP00. 

1.2 Safety measures 
These instructions are a constituent part of the device 
and must be: 

Available to competent personnel at all times. 
Read prior to installation of the device. 
Observed with regard to safety, warnings and infor- 
mation given. 

The tasks in these instructions are described so that 
they can be understood by people trained in electrical 
engineering. Such personnel must have appropriate 
tools and testing instruments available. Such personnel 
must have been trained in safe working methods. 

The safety measures laid down in DIN norm VDE 
0100 must be guaranteed. 

The user must obtain any general and local operating 
permits and meet any requirements regarding: 

Safety of personnel. 
Product disposal. 
Environmental protection. 

NOTE! The safety measures must remain in force at all 
times. Should questions or uncertainties arise, please 

contact your local sales outlet. 

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

WARNING! Warnings are marked with a warning 
triangle. 

Serial number 
The information given in these instructions only 
applies to the device with the serial number given on 
the label on the front page. A plate with the serial 
number is fixed to the device. 

Important 
For all enquiries and spare parts orders, please quote 
the correct name of the device and serial number to 
ensure that your inquiry or order is dealt with correctly 
and swiftly. 

NOTE! These instructions only apply to the soft starters 
having the serial number given on the front page, and not 
for all models. 

1.4 How to use the Instruction 
Manual 

This instruction manual tells you how to install and 
operate the MSF soft starter. Read the whole Instruc- 
tion Manual before installing and putting the unit into 
operation. For simple start -up, read chapter 2. page 8 

to chapter 3. page 10. 

Once you are familiar with the soft starter, you can 
operate it from the keyboard by referring to the chap- 
ter 13. page 79. This chapter describes all the functions 
and possible setting. 

1.5 Standards 
The device is manufactured in accordance with these 
regulations. 

IEC 947 -4 -2 
EN 60204 -1 Electrical equipment of machines, part 
1, General requirements and VDE 0113. 
EN 50081 -2, EMC Emission 
EN 50081 -1, EMC Emission with bypass 
EN 50082 -2, EMC Immunity 
GOST 
UL508 

1.6 Tests in accordance with norm 
EN60204 

Before leaving the factory, the device was subjected to 
the following tests: 

Through connection of earthing system; 
a) visual inspection. 
b) check that earthing wire is firmly connected. 
Insulation 
Voltage 
Function 
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1.7 Inspection at delivery 

Fig. 1 Scope of delivery. 

1.7.1 Transport and packing 
The device is packed in a carton or plywood box for 
delivery. The outer packaging can be returned. The 
devices are carefully checked and packed before dis- 
patch, but transport damage cannot be ruled out. 

Check on receipt: 
Check that the goods are complete as listed on the 
delivery note, see type no. etc. on the rating plate. 

Is the packaging damaged? 
Check the goods for damage (visual check). 

If you have cause for complaint 
If the goods have been damaged in transport: 

Contact the transport company or the supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it is shock -resistant. 

Intermediate storage 
After delivery or after it has been dismounted, the 
device can be stored before further use in a dry room. 

1.8 Unpacking of 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 KI relay. 

03-F03 

MSF /U 
The MSF is developed for soft starting, stopping and 
braking three -phase motors. 

There are 3 different kinds of soft starting control 
methods: 

Control method 1 -Phase 
The single phase controlled soft starters provide 
only a reduction in starting torque no control of 
current or torque. These starters need a main and 
bypass contactor as well as external motor protec- 
tions. This is a open loop voltage controller. These 
starters are mainly in the power up to 7.5 kW. 
Control method 2 -Phase 
The two phase starters can start a motor without a 

mains contactor, but in that case voltage still is 

present at the motor when it's stopped. These start- 
ers are mainly in the power up to 22 kW. 
Control method 3 -Phase 
In the three phase Soft Starters there are different 
technologies: 

Voltage control 
Current control 
Torque control 

Voltage control 
This method is the most used control method. The 
starter gives a smooth start but doesn't get any feedback 
on current or torque. The typical settings to optimize a 

voltage ramp are: Initial voltage, ramp time, dual ramp 
time. 

Current (A) 

FLC - 

03-F116 

Time 

Fig. 3 Voltage control 

8 DESCRIPTION 

Current control 
The voltage ramp can be used with a current limit 
which stops the voltage ramp when the set maximum 
current level is reached. The maximum current level is 

the main setting and must be set by the user depending 
the maximum current allowed for the application. 

Current (A) 

Current 
Limit 

FLC 

Time 

03 -F111 

Fig. 4 Current control 

Torque control 
Is the most sufficient way of starting motors. Unlike 
voltage and current based systems the soft starter moni- 
tors the torque need and allows to start with the lowest 
possible current. Using a closed loop torque controller 
also linear ramps are possible. The voltage ramp can not 
hold back the motor starting torque this results in a 

current peak and unlinear ramps. In the current ramp 
there will be no peak current, but a higher current for 
a longer period of time during the start compared to 
torque control. Current starting doesn't give linear 
ramps. The linear ramps are very important in many 
applications. For an example, to stop a pump with an 
unlinear ramp will give water hammer. Soft starters 
which doesn't monitor the torque, will start and stop to 
fast if the load is lighter than the setting of current or 
ramp time. 

Fig. 5 Torque control 
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2.2 MSF control methods 
MSF Soft Starters control all three phases supplied to 
the motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient way of starting and stopping motors. 

2.2.1 General features 
As mentioned above soft starters offer you several fea- 
tures and the following functions are available: 

Torque controlled start and stop 
Current limit control at start 
Application "Pump" 
External analogue input control 
Torque booster at start 
Full voltage start (D.O.L) 
Dual voltage ramp at start and stop 
Bypass 
Dynamic DC -brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
or voltage 
Viewing of current, voltage, power, torque, power 
consumption, elapsed time etc. 
Integrated safety system acc. to § 1.1, page 6, with 
an alarm list. 

DESCRIPTION 9 
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3 HOW TO GET STARTED 

L1 

L2 

L3 

N 

PE 

L1 L2 13 PE 0102 PE 21 Kl 22 

T1T2T3 E 

23[ K2 20 331 311 

11 12 13 14 15 16 17 18 

2 69 70 

19 75 76 77 

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, wiring and setting the device 
Into operation must be carded out by property trained 
personnel. Before set-up, make sure that the 
Installation is according to chapter 6. page 24 and the 
Checklist below. 

3.1 Checklist 
Mount the soft starter in accordance with chapter 6. 

page 24. 
Consider the power loss at rated current when 
dimensioning a cabinet, max. ambient temperature 
is 40 °C (see chapter 12. page 74). 
Connect the motor circuit according to Fig. 6. 
Connect the protective earth. 
Connect the control voltage to terminals 01 and 02 
(100 - 240 VAC or 380 -500 VAC). 

Connect relay K1 (PCB terminals 21 and 22) to the 
contactor - the soft starter then controls the contac- 
tor. 
Connect PCB terminals 12 and 13 to, e.g., a 2 -way 
switch (closing non -return) or a PLC, etc., to 
obtain control of soft start /soft stop.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. 
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o 1 
O 

o 

4 o o 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

o 4 2 
0 
o 

4 5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% - 150% of Insoft in Amp 

o 4 3 0 
o 

2 2 
Nominal motor power 

Default: Nominal power soft starter 

Range: 25% - 300% of Pnsoft in kW 

o 4 4 0 
o 

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 

o 4 6 O 

o 

5 
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 0 2 O 

O 

1 
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 .-J " to confirm new value. 
Key "NEXT -+ ", "PREV f- " to change menu. 

o 4 o 
o 

o 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 o 6 0 
0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

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

NOTE! Factory default setting Is remote control (2). 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER .0 / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

3.6 Viewing the motor current 
Set the display to menu 005. Now the Motor current 
can be viewed on the display. 

0 o 5 0 
0 

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 

I - 

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 IEC947 -4 -2 standard for electronic starters defines 
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous 
running. In the Applications table (table 1, page 15) 
two levels of AC53a are given. This is also given in the 
technical data tables (see chapter 12. page 74). 

210A : AC-53a 5.0 - 30 : 50 - 10 

--T 

(03F58) 

Starts per hour 

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

Start time (seconds) 

Start current (multiple 
of FLC) 

Rated FLC (Full Load 
Current) of starter 
under prescribed condi- 
tions 

F. 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. 

Starts per hour 

Start 
Duration 

-Run Time 
- Off 

Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 
(03-F601 

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 

(03 F59I 

Off time (seconds 
between starts) 

Start time (seconds) 

Start current (multiple of 
FCL) 
Rated FLC (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 10 Rating example AC53b. 

I- z 
LIJ 
CC 
CC 

U 

Start 
Duration 

Off 
Time 

TIME (03 -F61) 

Fig. 11 Duty cycle, bypassed 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 24- minute period between starts. 

APPLICATIONS AND FUNCTIONS SELECTION 13 
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4.3 MSF Soft starter ratings 
According to the norms AC53a and AC53b a soft 
starter can have many current ratings. 

NOTE! Because the MSF soft starter is designed for 
continuous operation the norm AC53b Is not used in the 
application rating list. 

With help of the Application Rating List with typical 
starting currents and categories in the AC53a level (see 
table 1, page 15 and table 2, page 17) it is easy to select 
the proper soft starter rating with the application. 

The Application Rating List uses two levels for the 
AC53a norm: 

AC53a 5.0- 30:50 -10 (heavy duty) 
This level will be able to start all applications and 
follows directly the type number of the soft starter. 
Example: MSF 370 is 370 Amps FLC and then 5 

time this current in starting. 
AC 53a 3.0- 30:50 -10 (normal /light duty) 
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC. 
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting 

NOTE! To compare Soft Starters It's Important to ensure 
that not only FLC (Full Load Current) Is compared but also 
that the operating parameters are identical. 

4.4 The Application Ratings List 
Table 1 gives the Application Ratings List. With this 
list the rating for the soft starter and Main Function 
menu can be selected. 

Description and use of the table: 
Applications. 
This column gives the various applications. If the 
machine or application is not in this list, try to iden- 
tify a similar machine or application. If in doubt 
pleas contact your supplier. 
AC53a ratings. 
The rating according to AC53a norm is here classi- 
fied in 2 ratings. The first for normal /light duty 
(3.0- 30:50 -10) and the second for heavy duty 
(5.0- 30:50 -10) 
Typical Starting current. 
Gives the typical starting current for each applica- 
tion 
Main Function menu. 
The Main Function menu is advised here. 
"25; =1 ", means: program selection 1 in menu 25. 
Stop function. 
Gives a possible Stop function if applicable. 
"36; =1 / 38 -40 ", means: program selection 1 in 
menu 36, also menus 38 to 40 can be selected. 

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 
3.0- 30:50 -10 
(normal /light) 

AC 53a 
5.0- 30:50 -10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 

x 300 22 22 

x 300 -400 25; =1 36; =1 / 38-40 - 

x 300 25 - 

x 400 25 : =1 - 

x 300 25; =2 - 

x 400 -450 25; =1 - 

x 400 25; =1 - 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

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

x 350 25; =1 - 

x 300 25; =1 36; =1 

x 450 25; =1 36;=2 

x 400 25; =1 - 

x x 350 25; =1 36; =1 / 38.40 
x 450 25; =1 36; =1 or 2 

x 400 25; =1 - 

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

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25; =2 

x 400 25; =1 36; =1 or 2 

x 400 25; =2 

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

x 450 25; =1 

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

x 300 25 ; =1 

Pulp and Paper 

Re- Pulper 

Shredder 

Trolley 

x 450 25; =1 

x 450 25; =1 

x 450 25; =1 

Petrochemical 

Ball Mill 

Centrifuge 

Extruder 

Screw Conveyor 

x 450 25; =1 

x 400 25; =1 36; =1 or 2 

x 500 25; =1 

x 400 25; =1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25; =1 

x 350 25; =1 36; =1 

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

x 450 25; =1 

x 350 25; =1 

x 450 25; =1 

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

x 450 25 ; =1 

x 300 -400 25; =1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

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

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

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

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

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

x 400 25; =1 36; =1 or 2 

APPLICATIONS AND FUNCTIONS SELECTION 15 
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4.5 The Application Functions List 
This list gives an overview of many different applica- 
tions /duties and a possible solution with one of the 
many MSF functions. 

Description and use of the table: 
Application /Duty. 
This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
If in doubt pleas contact your supplier. 
Problem. 
This column describes possible problems that are 
familiar for this kind of application. 
Solution MSF. 
Gives the possible solution for the problem using 
one the MSF function. 
Menus. 
Gives the menu numbers and selection for the MSF 
function. 
"25; =1 ", means: program selection 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 
con- and controlled sensor less soft brake with reversing con- 

tactor for heavy loads. 

36;= 1,34,35 
36;= 2,34,35 

High speed lines Conveyor speed set from planer shaft power analog out- 
put. 5456 

Worn out tool Shaft power overload 92 -95 

Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25; =1 

Heavy load when starting with material Torque boost 30,31 
Low power if a diesel powered generator is used. 

Wrong material in crusher Shaft power overload 92 -95 

Vibrations during stop Dynamic DC brake without Contactor 36;= 1,34,35 

HANDSAW 
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 emergency and pro- 

efficiency reasons. and controlled rsenor less soft brake with reversing acon- 
tactor for heavy loads. 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 Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25 ; =1 

Torque boost in beginning of ramp. 30,31 

Jamming Shaft power overload 92 -95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 

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. 
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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). 

Sett ing 

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 

8.8.8. 
MENU 

O RUNNING 

Q START/STOP 

EI. EI. B. B. 
VALUE 

01 In ItlaN nonagon ts tart( %) 
02 Stem ampl( sec.) 
03 Stepa owns oitagee is top) S) 
04 Stopr ampi) st.) 
05 Current, eaSout 
06 Contratar ode 
07 Eut.na.a functions 

START 
STOP / /// 

4- 
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 LED display 
The two light emitting diodes indicates start /stop and 
running motor /machine. When a start command is 

given either from the PPU, through the serial interface 
(option) or through the remote control inputs, the 
start /stop -LED will be illuminated. 

At a stop command the start /stop -LED will switch 
off. When the motor is running, the running -LED is 

flashing during ramp up and down and is illuminated 
continuously at full motor voltage. 

Voltage 

UN 

Running -LED, 
flashing 

Start/stop- 
LED,on 

Running- 
LED.on 

Running -LED, 
flashing 

StarVstop- 
LED,off 

Running- 
LED.off 

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. 

901 -915 
Key lock status 221 

RMS currents and voltages) 211-216 in each phase 

Viewed soft starter data! 201 -208 

I 
Reset to factory settings 

I 

199 

Serial communication 111 -114 

Automatic return menu I 105 

"JOG" enable 1103 -104 

Run at F1 &F4 alarm I I 101 -102 

Machine protection 
1 089 -099 

Main supply protection 081 -088 

Motor protection 071 -075 

Alarm List 

I 001 Initial voltage 

002 Start ramp time 
I 003IStep down voltage at stop 

004 Stop ramp time 

005 I RMS current 

006 

007 

Control mode 

Menu expander 

Menu expander 008 

011 -014 

016 -018 

020 -025 

030-040 

041 -046 

051 -052 

054-056 

057 -058 

061 

Dual ramp start /stop 

Initial and end torque at start 

Main functions 

Additional functions 

Nominal motor parameters 

Relay K1 &K2 functions 

Analogue output 

Digital input 

Parameter set 

03-F30 

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 "PREV - "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT " or the "PREV 
4- " key. The " +" and " -" keys are used to increase 

respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER .J " 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 1C )J and 

L lj 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. 

Display next menu. 
-I, 
NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

ENTER 4 
RESET 

JOG Reverse JOG 

JOG Forward , ADO 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT - " and "ENTER 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 

keys "NEXT - " and "ENTER ._J " 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 °o 

no 
Locked keyboard info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

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

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set -up 

Control mode 

Start /Stop JOG fwd /rev Alarm reset 

Setting of parameters 

Parameter set with. 
external selection 

Menu 061 =0 

Parameter setwith 
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 coram. 
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 

w 

Q 
I 

I r 

D 

H 

o 

130.20 
03F98_1 

Fig. 16 MSF -017 to MSF -250 dimensions. 
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Fig. 17 Hole pattern for MSF -017 to MSF -250 (backside view). 

Fig. 18 Hole pattern for MSF -170 to MSF -250 with upper 
mounting bracket instead of DIN -rail. 
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MSF-017 to MSF-250 

Table 7 MSF -017 to MSF -250. 

MSF 
model 

Class Connection 
Conv./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1 (mm) 

Hole dist. 
hi (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) 

Dlam./ 
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 PE -cable Supply and'PE 

-310, -370, -450 

-570, -710, -835 
-1000, -1400 

100 
100 
100 

100 
100 
100 

0 

0 

100 

40x8 (M12) 
40x10 (M12) 
75x10 (M12) 

50 
50 

50 

12 

12 

12 

0.6 
0.6 
0.6 

1) Above: Wall -soft starter or soft starter -soft starter 
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Fig. 19 MSF -310 to MSF -835. 

Fig. 20 Hole pattern for screw attachment, MSF -310 to 

MSF -835. Hole distance (mm). 

26 INSTALLATION AND CONNECTION 

MSF e f 

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

Observe that the two supplied mounting hooks (see 
§ 1.8, page 7 and Fig. 2 on page 7 must be used for 
mounting the soft starter as upper support (only MSF - 
310 to MSF -835). 

e 

o o 

3 

W3 W2 wl 

hl 

é 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

Table 11 Busbar distances 

MSF model 
Dist. h1 
(mm) 

Dist. w1 
(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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Fig. 22 MSF -1000 to -1400 
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Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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6.2 Connections 

01 09 PF 
s a p 10r , 

3 2 

O o 0000 0000 
0000 

03-F54_1 

o 
o 

J2 

O ®J1iu 
1®u . nñnn _ dirrq....,....,u`¡ilc]31 ; 

ì vac,caìean B 9 13 9 B 13 9 
32 33 

nr-nnnnn - , II\ 
[SIUY11» F1FffFF!? . aoo c' " ' MOO 

T1 T2 

® ® 

® 
1 -n ® r`-ti 

T3 

L2 

1=1 

E 

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, L (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Ll, L2, L3 

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

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 25 Connection of MSF -110 to MSF -145. 

Connection of MSF 110 to MSF 145 

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

(on the left inside of the cabinet) 
2. Protective earth 1 (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply L1, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 26 Connection of MSF -170 to MSF -250 

Connection of MSF -170 to MSF 250 

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

(on the left inside of the cabinet) 
2. Protective earth L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Li, L2, 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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Fig. 27 Connection of MSF -170 to MSF -1400. 

Connection of MSF 310 to MSF 1400 

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

Motor 
2. Protective earth, l_ (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Li, L2, 13 
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 kS1 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 -10 V, 0-20 mA and 4-20 mA /digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 kn, current signal: 100 SL 

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 kf1 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 7001 
0 -20mA and 4- 20mA;max load impedance 750e 

21 Programmable relay K1. Factory setting is "Opera- 
tion" indication by closing terminal 21- 22. 

1 -pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1 -pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 ' Alarm relay K3, closed to 33 at alarm. 
1 -pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 32 Alarm relay K3, opened at alarm. 

33 Alarm relay K3, common terminal. 

69-70 PTC Thermistor input Alarm level 2.4 kit Switch back level 2.2 kit 

7172* Clickson thermistor Controlling soft starter cooling fine temperature 
MSF -310 - MSF -1400 

73-74* NTC thermistor Temperature measuring of soft starter cooling fine 

75 Current transformer input, cable S1 (blue) Connection of 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 

1 L2 L3 PE 0102 PE 2 K22 23LK2 24 33 K3 3L 32 69 70 

T1 T2 T3 PE 1112 13 14 15 16 17 18 19 75 76 77 

O 
PE 

Ï 
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 L1, L2 and L3 and the motor side 
with Ti, T2 and T3. 

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

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

5. Connect PCB terminal 12 and 13 (PCB terminal 
11 -12 must be linked) to, e.g. a 2- position switch 
(on /oFF) or a PLC, etc., to obtain control of soft 
start /stop. (For start /stop command from keyboard 
menu 006 must be set to 01). 

6. Ensure the installation complies with the appropri- 
ate local regulations. 

NOTE! The soft starter should be wired with shielded 
control cable to fulfill EMC regulations 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 g!, 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. 

L7 

L2 

L3 

N 

PE 

1L2L3PE 

TE T2 T3 PE 

0102PE 

11 12 

61 22 

13 14 

231_,..3.A1 

15 16 17 

334,314 3331 32 69 

75 

70 

76 77 18 9 

PTC 

t. 
start /stop PS1 

Analogueln Analugueout 
0-10V 

2-10V 

0-20nW 
4-20mA 

Parameterset PS1 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. 

QR 

u 
L2 

L3 

N 

PE 

Li. L2 L3 PE 0102 PE 21K22 23t K2 
24 33k3L 32 69 70 

71 T2 T3 E 1112 13 14 15 16 17 18 19 75 76 77 

LU 

start /stop 

03 -F20 

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 7.28 

View 
functions 

201 -915 

Main view 201 -208 7.29 

RMS current per phase 211 -213 7.29 

RMS voltage per phase 214 -216 7.29 

Keyboard lock status 221 7.30 

Alarm list 901 -915 7.31 
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7.1 Ramp up /down parameters 

Fig. 32 Menu numbers for start /stop ramps, initial voltage at start 
and step down voltage at stop. 

Determine the starting time for the motor /machine. 
When setting the ramp times for starting and stopping, 
initial voltage at start and step down voltage at stop, 
proceed as follow: 

001 ó 

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. 

0 0 2 °° 

1 

1 
Setting of start ramp 

0 
Default: 10 sec 

Range: 1 -60 sec 

Set "Ramp up time" at start. 

003 ó 

1 O 
Setting of step down voltage 

0 stop ramp 1 

Default: 100% 

Range: 100 -40% of Un 

Step down voltage at stop can be used to stop 
smoothly. 
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004 °o 

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] 

O05ó 

0.0 
RMS current 

Default: - 
Range: 0.0- 9999Amp 

Read -out of the RMS motor current. 

NOTE! This Is the same read -out as function 201, see 

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. 

006 ó 

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 
control methods are possible: 
- 2 -wire start /stop with automatic 

reset, see § 7.2.1, page 37. 
- 2 -wire start /stop with separate 

reset, see § 7.2.2, page 37. 
- 3 -wire start /stop with automatic 

reset at start, see § 7.2.3, page 
37. 

WARNING! The motor will start If 
terminals 11, 12, 13 is in start position. 

3 

START /STOP /RESET commands via 
serial interface option. 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 ._1 / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset from the keyboard will not start or stop the 
motor. 

7.2.1 2-wire start /stop with automatic reset at 
start 

Closing PCB terminals 12 and 13, and a jumper 
between terminal 11 and 12, will give a start 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°0 

0 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 

OOÓ á 

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. 

Fig. 33 Memo 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 ó 

Initial 
9 0 

Setting the voltage at 
start ramp 2 

Default: 90% 

Range: 30-90% Un 

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt- 
age at start (menu 001), see § 7.1, page 36. 

012°0 

2 

o F 

Setting of start ramp 

Default: oFF 

Range: oFF, 1 -60 sec 

oFF Start ramp 2 disabled 

1 -60 
Set the start ramp 2 time. A dual 
voltage ramp is active. 

013 g 

down 
4 O 

Setting of step voltage 
in stop ramp 2 

Default: 40% 

Range: 100 -40% Un 

Set the step down voltage for stop ramp 2. The 
step down voltage for stop ramp 2 is limited to the 
step down voltage at stop (menu 003). 

014°0 

Setting time 2 

o F F 

of stop ramp 

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 
more information on the Torque control setting. 

O16ó 

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 

1 5 
End torque at start 

0 
Default: 150 

Range: 50 - 250% of Tn 

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

O18ó 

End torque at stop 

0 
Default: 0 

Range: 0 - 100% of Tn 

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

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

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. 

020g 
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. 

0 21 °o 

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 

FLC 

Starting time Time 

03 -F110 

Fig. 35 Current limit 

If the starting time is exceeded and the soft starter is 

still operating at current level, an alarm will be acti- 
vated. It is possible to let the soft starter to either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 

7.24.2, page 61). 
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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 control 

Pump application 
The pump application is using Torque ramps for quad- 
ratic load. This gives lowest possible current and linear 
start and stop ramps. Related menus are 2, 4 (see § 7.1, 
page 36), 16, 17 and 18 (see § 7.5, page 39). 

022°° 

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). 

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:0.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 ". 

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" 

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 Tn _ 1 Linear 

2 Square 

1.5 Tn End torque 

Torque _Nominal 
n 

_ 1 

0.5 Tn 
Initial torque End torque at stop 

Start time Stop time 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 7órque Booster when starting the 
motor in voltage ramp mode. 

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

030g 

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. 

031 ó 

3 0 
Torque boost current limit 

0 
Default: 300 

Range: 300 - 700% of In 

The Torque boost current controller use selected 
value as the motor current reference. 

NOTE! Check whether the motor can accelerate the load 
with "Torque booster ", without any harmful mechanical 
stress. 

7.12 Bypass 
In cases of high ambient temperatures or other reason it 
may sometimes be necessary to use a by -pass contactor 
to minimize the power loss at nominal speed (see Tech- 
nical Data). By using the built -in Full Voltage Relay 
function an external contactor can be used to Bypass 
the soft starter when operating at nominal speed. 

Bypass contactor can also be used if soft stop is 

required. Normally a Bypass contactor is not necessary 
as the device is designed for continues running condi- 
tions, see Fig. 29 on page 33 for wiring example. 

NOTE! If one like to use the alarm functions, the extended 
functions or the viewing functions the 2 -pcs current 
transformers must be mounted outside the soft start as 
shown in Fig. 44 and Fig. 45 on page 45. For this purpose 
an optional extension cable for the current transformers is 
available. Code No 01- 2020-00. 

032°° 

o F F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con- 
tactor, see menu 51/52. 

CAUTION! if the current transformers are not 
mounted as in Fig. 43 on page 44 and g 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 

000 

L1 L2 L3 PE 0102 PE 211 K122 23 K2 24 33 
LL 

3 69 70 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

Ti T2 T3 PE 

Current transfo mer position 
and connection 

For MSF -017 to MSF -250, 
see Fig. 44. 

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

start /stop 

CD 
W PE 

03 -F19 

Fig. 43 Bypass wiring example MSF 310 -1400. 
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T1 

SOFTSTARTER 

T2 

Blue to 
terminal 75 

Brown to 
terminal 77 

U 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 
Blue to 
terminal 76 

Brown to 
terminal 77 

V 

MOTOR 

Brown to 
terminal 77 

N 
T3 

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 control 
(PFC) is selected, the soft starter reduces the motor 
voltage when the load is lower. Power consumption is 

reduced and the degree of efficiency improved. 

033ó 

o F 

Setting of PFC 

Default: oFF 

Range: oFF, on 

oFF PFC disabled 

on PFC enabled. The Full voltage relay 
function does not work. 

NOTE! if the PFC is used the EMC -directive is not fulfilled. 

7.14 Brake functions 
There are two built in braking methods for applications 
were the normal stop ramp is not enough. 

Dynamic DC -brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 
then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC -brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay K1 which is 

also used as a mains contactor. 
At 30% of the nominal speed a DC -brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the sofr 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 K1 should be used to connect a contactor for 
supply Ll, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change L1, L2 and L3 to MSF or motor. 
At start Kl is activated and connects L1, L2, L3 
then the motor starts. At stop K1 opens and discon- 
nects Ll, L2, and L3 and after is K2 connects with 
the other phase sequence and the braking of the 
motor is active. 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table in chapter 7. page 
35. 

NOTE! For several start /stops it is recommend to use the 
PTC input. 

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 

Braking time 

o F F 

Default: oFF 

Range: oFF, 1- 120 sec 

oFF Brake function disabled 

1 -120 Brake time 

Fig. 46 Braking time 
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3 5 o 
o 

1 o o 
Braking Strength 

Default: 100 

Range: 100 - 500% 

036 0 

Brake method 

1 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

Ll 
L2 

L3 

N 

PE 

o 

ì- 

Q1(fwd) 

Q2(rev) 

L1 L2 L3 PE 0102 PE 21 K1 22 23K2 24 33 32 69 70 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

w PE 

14,r1 
1 - 
0 start /stop 

03 -F106 

Fig. 47 Soft brake wiring example. 
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7.15 Slow speed and Jog functions 
The soft starter is able to run the motor at a fixed slow 
speed for a limited period of time. 

The slow speed will be about 14% of the full speed 
in the forward direction and 9% in the reverse direc- 
tion. 

The following functions are possible: 
Slow speed controlled by an external signal. 
The digital input is used to run at slow speed at a 

start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions. 
Slow Speed using the "JOG " -commands. 
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external 
signal. 

With these setting it is possible to have an external 
pulse or edge signal controlling the time that the Slow 
Speed is active either after a Start command or a Stop 
command or at both commands. The following menu's 
are involved: 

Menu Function See page 

57 Digital input selection page 53 

58 Pulse selection page 53 

37 Slow speed torque page 49 

38 Slow speed time at start page 49 

39 Slow speed time at stop page 49 

40 DC -Brake at slow speed page 49 

Installation is as follows: 
1. Set the analogue input selection for Slow Speed 

operation. Menu 57 =2. See § 7.19, page 53. See 
Fig. 37 on page 41 for a wiring example. 

2. Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a start command, in case the external signal 
will not appear. 

3. Select in menu 39 (see § 7.15.2, page 49) the Slow 
Speed at Stop time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a stop command, in case the external signal 
will not appear. 

4. Select in menu 57 (see § 7.19, page 53) the number 
of edges to be ignored by the Slow Speed input, 
before a start or stop is executed at slow speed. The 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 
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The Slow Speed torque (menu 37) and DC -Brake after 
Slow Speed (menu 40) can be selected if needed. (see 
§ 7.15.4, page 49). 

When the number of edges exceeds or the time expire, 
a start according to selected main function is made. 

At stop, the motor will ramp down (if selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

In Fig. 48 on page 48 the selected number of edges 
are 4. It is recommended to select DC -brake (se § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. See Fig. 29 on page 33 for wiring diagram. In 
case one use DC- brake, see § 7.15.4, page 49. 

Speed 

n 

0.14 
nN Slow ! Ramp time 

speed i at start 
at start I 

Start 
command 

External Open 

signal 

Closed 

Full voltage 
running 

'Ramp time Slow 
at stop speed 
including at stop 
DC -brake 
time 

Time when signal is ignored 

Stopped 

03-F44 

Fig. 48 Slow speed controlled by an external signal. 

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

037 °o 

lo 
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 °o 

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 

0.14 

'nN 

Speed 

Nominal speed 

speed 

'Slow speed Ramp time at Full voltage Ramp time Slow speed 
}at start start running at stop in at stop 

cluding DC 
brake time 

Stop command 03-F41 Start command Stopped 

lime 

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 " and `JOG 0" keys are used. 

O40ó 

o FF 
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. 

0 4 2 0 
o 

1 7 
Nominal motor current 

Default: Nominal soft starter current 

Range: 25% - 150% of Insoft in Amp. 

0 4 3 o 
o 

7. 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 o 
o 

1 4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500 -3600 rpm 
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0 4 5 
0 
o 

o. 8 
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 
Fullvolt age 

lf k 'k * 
Starting Full 
time voltage 

Stopping 
time 

Start 
delay 
0,1 sec. 

Time 

Time 

Fig. 50 Start /stop sequence and relay functions "Operation" and 
"Full voltage ". 

051°° 
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 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 § 

7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 
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7.18 Analogue output 
The soft starter can present current, voltage and power 
on an analogue output terminal, for connection to a 

recording instrument or a PLC. The output can be 
configured in 4 different ways, 0 -10V, 
2 -10V, 0 -20mA or 4 -20 mA. To install the instrument 
proceed as follows: 

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

PCB terminal 

0-10 V 

2-10 V 

0-20 mA 

03-F46 4-20 mA 

i 1 e 
I u ;25' 

`--_-t_- 

- --:-i_-$: 

{ - aii, - l@h'L'ÿrit3é© 

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 ó 

o F 
Analogue output 

F 

Default: oFF 

Range: oFF, 1, 2 

oFF Analogue ouput is disabled 

Analogue output is set to 
0- 10V /0 -20mA 

2 Analogue output is set to 
0- 10V /4 -20mA 
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4. Choose a read -out value in menu 055 

055 oo 

i 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 -2x P n 

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

o 5 6 o 
o 

1 o o 
Analogue output gain 

Default: 100% 

Range: 5 -150% 

Example on settings: 

Set value !scale Uscale Pscale 

100% 0 -5x In 0-720V 0 -2x P 
50% 0 -2.5x In 0-360V 0-Pa 
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7.19 Digital input selection 
The analogue input can be used as a digital input. This 
is programmed in Menu 57. There are 4 different func- 
tions: 

Rotation sensor input for braking functions. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 

7.25, page 61. 

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

Fig. 53 Setting 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. 

0570 

o F 

Digital Input selection 

F 

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.). 

058 ó 

1 
Digital input pulses 

Default: 1 

Range: 1 -100 

If Menu 57 =1. 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57 =2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 
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7.20 Parameter Set 
Parameter Set, an important function which can be 
handy when using one soft starter to switch in and start 
different motors, or working under variable load con- 
ditions. For example; starting and stopping conveyor 
belts with different weight on the goods from time to 
time. 

For sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
011, 012, 013, 014, 016, 
017, 020, 021, 022, 023, 
024, 025, 030, 031, 032, 
033, 034, 035, 036, 037, 
038, 039, 040, 041, 042, 
043, 044, 045, 055, 056, 
057, 058, 074, 075, 081, 
082, 083, 084, 085, 086, 
091, 092, 093, 094, 095, 
096, 097, 098, 099, 101, 
102, 103, 104 

03-F48 

Common for all parameter set 

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

Fig. 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and 061 (Parameter set) can be changed. All 
other parameters are not allowed to change. 

It is possible to change parameter set at stop and at 
full voltage running. 
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061°° 

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. 

O71ó 

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. 

O72ó 

1 o 
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. 
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7.22 Mains protection 

0 81 °° 

1 0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% U 
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. 

O82ó 

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. 

O83ó 

1 1 5 
Over voltage alarm 

Default: 115 

Range: 100 -150% Un 

Insert limit in % of nominal motor voltage. Max volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

084 °° 

Response delay 

o F F 

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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O85ó 

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 

087 ° o 

Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

088 0 

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. 

O90ó 

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 1.00xP 
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]: 

act. 

1.15xP actual 
1.10xP actual 
0.90xP actual 
0.85xP actual 

A successful auto set shows a message 'Set' for 3 s and if 
something goes wrong a message 'no' will be showed. 
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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 °o 

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. 

O93ó 

oFF 
Response delay max alarm 

Default: oFF 

Range: oFF, 0.1 -25.0 sec 

oFF Max Alarm is disabled. 

0.1 -25.0 Sets the response delay of the Max 
Alarm level. 
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7.23.2 Pre -alarm 
It could be useful to know if the load is changing 
towards a load alarm limit. It is possible to insert both a 

Max and Min pre -alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre -alarm condition occurs. 

It should be noted that it is not normal alarms. 
They will not be inserted in the alarm list, not activat- 
ing the alarm relay output, not displayed on the display 
and they will not stop operation. But it is possible to 
activate relay Kl 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 
limit 

1 1 0 
Max power pre -alarm 

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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096o 

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. 

098°° 

8 
Min power alarm limit 

5 

Default: 85 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7 -alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
'oFF' in menu 099. This is a category 1 alarm. 

099 ó 

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 F1 alarm is given in cat. 2: 
Single phase failure. 
During start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour. 

101°0 

n 

Run at single phase loss 

o 

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 com- 

mand will give a Direct on line stop 
(freewheel) 

7.24.2 Run at current limit time -out F4 
In modes 'Current limit at start' and 'Voltage ramp 
with current limit at start' an alarm is activated if still 
operating at current limit level when selected ramp 
time exceeds. If an alarm occurs there is a possibility to 
select the behaviour. 

102 °° 

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 

104°° 

oFF 
JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

03 -F108 

Fig. 59 The 2 Jog keys. 
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7.26 Automatic return menu 
Often it is desirable to have a specific menu on the dis- 
play during operation, i.e. RMS current or power con- 
sumption. The Automatic return menu function gives 
the possibility to select any menu in the menu system. 

The menu selected will come up on the display 
after 60 sec. if no keyboard activity. The alarm messages 
(F1 -F16) have a priority over menu 105 (as they have 
for all menus). 

105°° 

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. 

112ó 

9. 
Serial comm baudrate 

6 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 
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113 °o 

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: 

i Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the com- 
munication is re- established. It is also possible to reset 
the alarm from the soft starter keyboard. 

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 ° o 

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. 

2O1ó 

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. 

202 °° 

0.0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

2 0 3 °° 

0. 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

204°° 

0. 0 
Power factor 

Default: - 

Range: 0.00 -1 

View the actual power factor. 

NOTE! The power factor viewing will network at bypass 
even If the current transformers are mounted outside the 
soft start. 

205°° 

0.0 0 0 
Total power consumption 

Default: - 

Range: 0.000 -2000MWh 

View the tota power consumption. 
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206 0° 

no 
Reset of power consumption 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

207°° 

0.0 
Motor shaft torque 

Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

2 08 °0 

0. 
Operation time 

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 

211°0 

0. 
RMS current In phase LI 

0 
Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 
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212ó 
L2 

0. 
RMS current in phase 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213 

L3 

0. 0 
RMS current in phase 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214°0 

0 
Main voltage LI -L2 

Default: - 

Range: 0 -720V 

View main voltage L1 -L2. 

215°0 

0 
Main voltage L1 -L3 

Default: - 

Range: 0 - 720V 

View main voltage L1 -L3. 

216°0 

L2 

0 
Maln voltage -L3 

Default: - 

Range: 0 - 720V 

View main voltage L2 -L3. 
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7.30 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT - " and "ENTER 
..J " for at least 2 sec. The message '- Loc' will display 

when locked. To unlock keyboard press the same 2 
keys "NEXT -. " and "ENTER 4-J " 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 

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 4- " to 
reach the alarm list in menus 901 -915 (menu 007 has 
to be ON). 

9O1ó 

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 corn - 
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 resetis 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 com- 
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. 

(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 haps 
(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. 
Make a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
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Observation Fault Indication Cause Solution 

The motor does not 
run. 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- 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 keyboard by pressing-the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 

The motor is run- 
ning 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 single phase loss. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and /or 
the current limit level. Deselect 
'Run at current limit time -out' in 
menu 102, if stop is desired at 
current limit time -out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a 
free wheel stop is made. Make a 
reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
If it is urgent to start the motor, 
set soft starter in 'Direct On Line' 
(menu 024). It is possible to start 
in this mode. 

By pass contactor is used but 
menu 032 'Bypass' is not set to 
"on ". 

Set menu 032 'Bypass' to "on ". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication. 
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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 
ratéd 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. 

Unexplainable Unexplainable 
alarm. F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 

Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 
(Motor protection, overload) 

PTC input terminal could be 
open. 
Motor could still be to warm. 
If internal motor protection is 
used, the cooling in the internal 
model take some time. 

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over - 
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

g 

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF -017 

circuit between 071 and 072. circuit 
MSFbetw 

between 071 
have a 

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 
HP 10: 01- 1738 -01 
INTERBUS -S: 01- 1735 -01 

Each system has his own card. The option is delivered 
with an instruction manual containing the all details for 
the set -up of the card and the protocol for program- 
ming. 

Fig. 61 Option Profibus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the PPU 
(keyboard) from the soft starter to the front of a panel 
door or control cabinet. 

The maximum distance between the soft starter and 
the external PPU is 3 m. 
The option can be factory mounted (01- 2138 -01) or it 
can be built in later (01- 2138 -00). For both versions 
instruction /data sheet are available. 

Fig. 62 Shows an example of the External PPU after it has been 
built in. 

11.3.1 Cable kit for external current 
transformers 

This kit is used for the bypass function, to connect the 
external current transformers more easy. order number: 
01- 2020 -00. 

Fig. 63 Cable kit 
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11.4 Terminal clamp 
Data: Single cables, Cu or Al 
Cables 95-300 mm2 
MSF type Cu Cable 310 
Bolt for connection to busbar M10 
Dimensions in mm 33x84x47 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm2 
MSF type and Cu Cable 310 to -835 
Bolt for connection to busbar M10 
Dimensions in mm 35x87x65 
Order No. parallel 9351 

41±0.5 
47 

70-300 mm 

¡ I 

41±0.2 
65 

2x95-300 mm 

In 

33±0.5 

30±0.5 t 

35±0.5 

30±0.5 
. 

Fig. 64 The terminal clamp. 
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12. TECHNICAL DATA 

3x200 -525 V 50/60 Hz Model MSF-017 MSF030 MSF -045 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 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.030:50.10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37 

Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45 

Order number: supply voltage (100.240V) 01-1301-01 01- 1302 -01 01- 1303-01 01430401 

Order number: supply voltage (380-500V) 01- 1301 -02 01- 1302 -02 01- 1303-02 01-1304-02 

3x200-690V 50 /60Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 18.5 22 30 37 55 55 75* 

Order number: supply voltage (100.240V) 01- 1321 -01 01- 1322 -01 01- 132301 01- 1324-01 

Order number: supply voltage (380 -500V) 01- 1321 -02 01- 1322 -02 01- 1323 -02 01- 132402 

Electrical Data 

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

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

Power loss at rated motor load (W) 50 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 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 602041, ÚL508 

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 cIrcult withstand MSF017 -060 5000 rms A when used with K5 or RK5 fuses. 

* 2 -pole motor 
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3x200-525 V 50/60 Hz Model MSF-075 MSF-085 MSF110 MSF -145 

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

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

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 

3.0-30:50-10 
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 MSF-075 - MSF-085 MSF110 MSF-145 

Rated current of soft starter (A) 75 85 85 90 110 134 145 156 

Motor power for 690V 55 75 75 90 90 110 132 160* 

Order number for supply voltage (100 -240 V) 01- 1325 -01 01- 1326 -01 01- 1327 -01 01- 1328 -01 

Order number for supply voltage (380 -550 V) 01- 1325 -02 01- 1326 -02 01- 1327 -02 01- 1328 -02 

Electrical Data 

Recommended wiring fuse (A) 1) 80/200 I 100 100/250 I 125 125/315 I 180 160 /400 I 200 

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A 

Power loss at rated motor load (W) 230 260 260 I 290 330 400 440 470 

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

Mechanical Data 

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

Mounting position (Vertical /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 (Mi0) 20x4 (M10) 

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10 %/200.690 + 5 %, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

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

Type of protection /Insulation 

Type of casing protection I IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% 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 MSF075-145 10000 rms A when used with K5 or RK5 fuses. 

* 2 -pole motor 
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3x200-525 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF31O MSF37O 

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

5.0-30: 
50-10 
heavy 

3.0 -30: 
50-10 

normal /light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal /light 

5.030: 
50-10 
heavy 

3.0 -30: 
50-10 

normal /light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal /light 

5.0 -30: 
50-10 
heavy 

3.0-30: 
50-10 

normal /light 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Recommended motor size (kW) for 400 V 90 110 110 132 132 160* 160 200 200 250 

Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315 

Order no. for supply voltage (100 -240V) 01- 1309 -11 01- 1310 -11 01- 1311 -11 01- 1312 -01 01- 1313-01 

Order no. for supply voltage (380 -550V) 01- 1309 -12 01- 1310-12 01- 1311 -12 01- 1312 -02 01- 1313-02 

3x200 -690 V 50/60 Hz Model MSF-170 MSF-210 MSF 250 MSF-310 MSF37O 

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 (10O240V) 01- 1329 -01 01- 1330-01 01- 1331 -01 01- 1332 -01 01- 1333-01 

Order no. for supply voltage (38O550V) 01- 1329 -02 01- 1330-02 01- 1331 -02 01- 1332 -02 01- 1333 -02 

Electrical Data 

Recommended wiring fuse (A) 1) 200/400 200 250/4001 315 250/5001 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) 510 630 630 1 750 750 W 930 1 1100 1100 1 1535 

Power consumption control card 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 AI /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 %/200690 + 5 %, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

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

Type of protection /Insulation 

Type of casing protection 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 -i 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 MSF170-250 18000 rms A when used with K5 or RK5 fuses. 

* 2 -pole motor 
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3x200-525V 50 /60Hz Model MSF-450 MSF-570 MSF-710 MSF-835 MSF -1000 MSF 1400 

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

5030: 
50-10 
heavy 

3.0-30: 
50-10 
normal/ 

5030: 
50-10 
heavy 

3.0-30: 
50-10 
normal/ 

light 

5030: 
50-10 
heavy 

3.0-30: 
50-10 
normal/ 

light 

5030: 
50.10 
heavy 

3.0-30: 
50.10 

normal/ 
light 

5030: 
50.10 
heavy 

3.0-30: 
50-10 

normal/ 
light 

5030: 
50-10 
heavy 

3.0-30: 
50-10 

normal/ 
Ho, 

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 MSF-450 MSF-570 MSF-710 MSF-835 MSF -1000 MSF -1400 

Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 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 I 630 630/1 k l 800 800/1 k I 1 k 1 k /1.2 kl 1 k lk /1.4 k 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 I 1730 1700 I 2100 2100 I 2500 2500 I 2875 3000 I 3375 4200 I 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, Busbars Al (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 +/- 1096/200-690 + 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 J WOO 

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 12t (fuse) x 1000 

M SF-017 80 2.4 

M SF-030 125 7.3 

M SF-045 150 11.7 

M SF-060 200 22 

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 

Menu 
number Function /Parameter Range Par.set Factory 

setting Value Page 

001 Initial voltage at start 25 - 90% of U 1- 4 30 page 36 

002 Start time ramp 1 1- 60 sec 1- 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1- 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 sec 1- 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1- 4 2 page 37 

007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1- 4 90 page 38 

012 Start time ramp 2 oFF, 1- 60 sec 1- 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1- 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 

017 End torque at start 50 - 250% Tn 1- 4 150 page 39 

018 End torque at stop 0 -100% Tn 1 - 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1- 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% 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 page 42 

030 Torque boost active time oFF, 0.1- 2.0 sec 1- 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1- 4 300 page 43 

032 Bypass oFF, on 1- 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1- 4 oFF page 46 

034 Brake active time oFF, 1- 120 sec 1- 4 oFF page 47 

035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods 1, 2 1- 4 1 page 47 

037 Slow speed torque 10 - 100 1- 4 10 page 49 

038 Slow speed time at start oFF, 1- 60 sec 1- 4 oFF page 49 

039 Slow speed time at stop oFF, 1 - 60 sec 1- 4 oFF page 49 

040 DC -Brake at slow speed oFF, 1 -60 sec 1- 4 oFF ,page 49 

041 Nominal motor voltage 200 - 700 V 1- 4 400 page 50 

042 Nominal motor current 251509mlpnson in 1- 4 Insoft in Amp page 50 

043 Nominal motor power 25 - 300% of Pnsoft in 
kW 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 

SET -UP MENU LIST 79 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 302 of 411



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% Un 1 - 4 10 page 56 

082 Response delay voltage unbalance alarm oFF, 1- 60 sec 1- 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1- 4 115 page 56 

084 Response delay over voltage alarm oFF, 1- 60 sec 1- 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1- 4 85 page 57 

086 Response delay under voltage alarm oFF, 1- 60 sec 1- 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power 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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number Function /Parameter Range Par.set sett 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 L1 - L2 0 - 720 V page,64 

215 Line main voltage L1 - L3 0 - 720 V page 64 

216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error 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 - P" n 
( óx2rt) 

NOTE! The six main functions for motor control, menus 
020-025, can only be selected one at a time. 
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14. INDEX 

Numerics 

2 -wire start /stop 
3 -wire start /stop 

A 

Above max power limit 
Alarm category 
Alarm list 

Alarm reset 
Ambient temperatures . 10, 

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 L1 

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, 

different operation situation 
Digital inputs 
Dimension 25, 

DIN VDE 0100 
Direct On Line start 
Dismantling 
Display next window 
Display previous window 
Dual voltage ramp 

E 

Electrical characteristic 
Electrical Data 74, 75, 76, 
EMC 74, 75, 76, 
Emergency 
End torque 

F 

Factory settings 
Features 
Forward /reverse 
Free circulation of air 
frequency 
Frequency inverter 
Front cover 
Full speed not reached 
Full voltage 
Full voltage start 
Function 

G 

General Data 
General description 

H 

Heat dissipation 
High ambient temperatures 

Increase value 
Increase value of setting 
Initial torque 
Initial voltage at start ramp 1 

Initial voltage at start ramp 2 

INSPECTION AT DELIVERY 
Installation 
Insulation test 

J 

JOG Forward 23, 

JOG fwd /rev 
JOG Reverse 23, 

Jumper J1 

Jumper J2 

K 

Keyboard 

31 

22 
32 
74 
24 
41 

2 

23 

23 

38 

32 

77 
77 

2 

39 

63 
9 

34 
24 
50 
20 
21 

67 
51 

41 

79 

74 
21 

20 
43 

23 

23 

39 
36 

38 
7 

24 
20 

61 

23 
61 

41 

52 

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 

052 
054 
055 
056 
057 
058 
061 

071 

072 
073 
074 
075 
081 

082 
083 
084 
085 
086 
087 
088 
089 
090 
091 

092 
093 
094 
095 
096 
097 
098 
099 
101 

102 
103 
104 
105 

199 
201 

202 
203 
204 
205 
206 
207 
208 
211 

212 
213 
214 
215 
216 
221 

901 
RMS current read -out 

Menu expansion 
Menu Structure 
Min alarm response delay 
Min power alarm limit 
Min power pre -alarm limit 
Min pre -alarm response delay 
Minimum free space 
Motor 

51 

51 

52 

52 

52 
53 

53 
54 

55 

55 
56 
56 

56 

56 

56 
56 

56 

57 

57 

57 
57 

57 

57 
58 
58 
58 

58 

58 
59 

59 
59 

59 
61 

61 

61 

61 

62 

63 

63 
63 
63 

63 

63 

64 
64 

64 

64 

64 
64 

64 
64 

64 
23, 65 

65 

12 

38 
22 
59 
59 
59 
59 

24, 25 
31 

Motor current 50 

Motor data 50 

Motor power 50 
Motor power supply 28, 31 

Motor protection, overload 55, 67 
Motor shaft torque 64 
Motor speed 50 
Motor terminal open 67 

Motor voltage 50 
MOUNTING 24 
MOUNTING /WIRING 24 

N 

Next 23 
Nominal frequency 11 

Nominal motor cos phi 11 

Nominal motor current 11 

Nominal motor power 11 

Nominal motor speed 11 

Norms/Standards 74, 75, 76, 77 
NTC thermistor 32 

0 

Open thyristor 67 

Operation 51 

Operation time 63, 64 
Operation /Set -up 23 

Operator panel 21 

Output motor shaftpower 63 

Output shaftpower 57, 63 
Over voltage 56, 67 

P 

Parallel 20 
Parallel cables 73 
Parameter 79 
Parameter Set 32, 54 
PFC 46 
Phase compensation capacitor 20 
Phase input failure 67 

Phase loss 61 

Phase reversal alarm 67 

Phase sequence 57 

Pole- changing contactor 20 

Potentiometer 32 

Power consumption 63 

Power factor 63 

Power Factor Control 46 
Power loss 10 

PPU unit 21 

Pre -alarm 51, 58 
Prevent damage to the thyristors ....24 
Previous 23 
Programmable relay 51 

Programming and presentation unit 
(PPU) 21 

protection /insulation ... 74, 75, 76, 77 
Protective earth 28, 31 

PTC 55 

PTC Thermistor input 32 
Pump control 40 

Q 

Quick Set -up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay K1 32, 51 

Relay K2 32 
Relay K3 32 

Remote 23 

Reset 23 

reset 66 
Response delay max alarm 58 

RMS current 36, 63 

RMS main voltage 63 

Rotating loads 20 

Running motors 20 

Running -LED 22 

S 
Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 
Serial comm. 23 
Serial communication broken 67 
Shaftpower 57, 63 
Shielded motor cable 20 
Shorted thyristor 67 

Simple soft start and soft stop 10 

Slip ring motors 20 

Slow blow fuses 33 
Slow speed time at start 49 

Slow speed time at stop 49 
Slow speed torque 48 

Small motor 20 

Softbrake 51 

Softstart overheated 67 

Spare parts 2 

standard commercial fuses 78 

Standard wiring 10, 33 
Standards 6 

Start command 22 

Start delay power limits 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 
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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 @automatec h. 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-FI 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, JIn 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 
5.09, "ARIES" Complex, 
87, Sampatrao Colony, 
B.P.0 Road, 
Vadodara -390 007 
India 
Tel: +91 -265 233 4634/231 0990 
Fax: +91 -265 233 5492 
jolly@wilnetonline.net 

K.K. El-F1 

2 -18-4 Hagoromocho 
1900021 Tachakawa 
J. TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hlroyukl @el- fi.co.jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Erna-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 
TEHERA N 

Iran 
Tel. 0098- 21 7838571 
Fax 0098- 21 783857.1 
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 5335 
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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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
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.com 

PHONE: (02) 8090 2144 
FAX: (02) 8090 2145 

Kingfisher - PS11 - 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 - I/O Module 

Kingfisher - I0-3 -1- 1/0 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 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION GI I 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

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, 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 RA UBERS RD, 
NORTHLANDS BUSINESS CENTRE QLD 4014 

PHONE: ( +617) 3621 9400 
FAX: ( +617) 3252 5505 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gll 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

POWER SUPPL Y 

Powerterm - L120 -C -D OMNIFLEX - Power Supply 240VAC /24VDC /12VDC 

SUPPLIED BY: OMNIFLEX PTY LTD 
aussales @omniflex.com 

PHONE: (02) 8090 2144 
FAX: (02) 8090 2145 

Kingfisher - PS11 - Power Supply 

SUPPLIED BY: CSE- SEMAPHORE 

UNIT 8/3 -5 GILDA CRT, 
MULGRAVE, VICTORIA 3170 

PHONE: ( +61) (03) 8544 8544 
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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 

tt 
t 

t 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 

0 pplications where 12Volts and 24Volts are required. 

roviding 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 
compensation so that the float voltage to the batteries is held 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. 
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Powerterm L120C-D Dual Voltage PSU/Battery Charger 
Model C2197B 120W 12/24Volt Power Supply/ Battery Charger 
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Powerterm L120C-D Dual Voltage PSU/Battery Charger 

Model C2197B 120W 12/24Volt Power Supply/ Battery Charger 
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Powerterm L120C -D Dual Voltage PSU /Battery Charger 
Model C2197B 120W 12/24Volt Power Supply/ Battery Charger 

APPLICATION N'NOTES e 3g 

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: 

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 use 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. Batteries 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). 

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: 

1.6 x 1.2 = 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) wi 
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 11 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 
light 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 L120C -D Dual Voltage PSU /Battery. Charger 
Model C2197B 120W 12/24Volt Power Supply/ Battery Charger 

litred 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 connected and AC is on. 
OFF ON Mains has 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. 

Othe ambient temperature is likely to swing by more than 20 °C then it 
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 returns after the 
battery has been on load, and requires recharging, the charger will 
enter into "boost" mode charging. The charger then switches into 
"Moat" 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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er . KINGFISHER 
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 
//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 & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

PLC 

Kingfisher - BA -12 - Backplane 

Kingfisher - CPI1 -I -T - Processor 

Kingfisher - MC11 -I -I - Communication Module 

Kingfisher - DI-5-1 - 110 Module 

Kingfisher - I0-3 -1- I/O 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, 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 RA UBERS RD, 
NORTHLANDS BUSINESS CENTRE QLD 4014 

PHONE: ( +617) 3621 9400 
FAX: ( +617) 3252 5505 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 320 of 411



 

KINGFISHER 
RTUs 

Installation Manual 
Revision 1.7 
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Kingfisher Installation Manual 1.7 
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and claims copyright and authorship. RTUnet has and retains all rights of ownership 
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entities for the purposes of their 

or distributing copies of the document for 
and distribution of this document as 

which a copying fee may be charged) 

Property and Copyright. 

without payment of further royalty or licence 
the document for operational, backup and 
distributing copies of the document to other 
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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- 
10/20 wiring diagram to show new AC /DC input labeling. Added wiring diagram for the DI -10 module. 

1.3e 13/6/2002 Added wiring diagrams for the Al -10 and PS -11 modules. 

1.4 15/5/2003 
Changed format of all wiring diagrams. Added PS -21 and RJC- ADP -24. Moved 'Antenna Installation' 
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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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 Il RTUs. 

RTUnet (Australia) Pty. Ltd. 
16/104 Ferntree Gully Road 
Oakleigh VIC 3166 
AUSTRALIA. 
Ph: +61 3 9535 6200 
Fax: +61 3 95628470 
info@rtunet.com 
www.rtunet.com 

- 4 - 
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1. 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 1a. 

BA-4 

MAINS 
POWER 

CD 

Q 

PC-1 

RS232 

El 
OPT 

. J 

[l] I 
o 

- 
12V DC INPUT 

Figure la: Basic RTU Layouts 

BA-6 

C 

O 

PS-11 

I. .v 

CP-11 

RS23 

OPT 

- 
. 

I I 
O 

o 

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. 

O. 

MAINS 
POWER 

BA-4 

o PC 1 -, 
RS232 

r 

MC1 

l 

144 

I RS2 

$ 
I 

. 
12V DC INPUT 

BA-6 

O 

o 

PS11 - 
, J 

CP11 -.,-.. 
RS2Y, 

, r 

MC11 

RS232 

_ 

r. 

N-1 

..-..--. - 

. 

DI-5 0 
+ 

. r 

J I N S 
POWER 

Figure lb: RTU Layouts using communication modules (MC -1, MC -11) and lO modules (10- 
4, AI -1, Dl -5) 

When a communications module is used it is installed to the right of the CPU. IO modules 
are usually installed in alphabetical order from left to right. Eg an Al -1 module would be 
located to the left of a DI -5 module. 

- 5 - 
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2. How To Install Modules 

Step 1 

Hook mounting tab into 
backplane slot 

Step 3 
Use securing screw to lock 
module onto base 

1111111 III I 

7 

Step 2 
Rotate module up to mate 
firmly with backplane socket 

- 6 - 
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3. Backplane Setup 

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 8 c 5 

Figure 3a: DIP switch settings for a single backplane (revision 2.1/2.2) *. Data and power 
cables are not required. 

When linking two backplanes, please set the backplane DIP switches as 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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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. 

INSTALL BACKPLANE LOW ENOUGH TO ALLOW 
MODULE SCREW TO BE ADJUSTED 

VC-1vMCVIO-4 o _ o J 
RS272 R2 --i 

- 
o o - 

DOUBLE GPO. ONE 
OUTLET FOR RTU. ONE 

OUTLET FOR LAPTOP. 
WHEN A 7AH BATTERY IS 

USED, OGPO IS 

MOUNTED ON SIDE OF 
BATTERY BRACKET (AS 

SUPPLIED BY ACTION 
CONTROLS PA. 

PART NO. 05 200 020) 

BATTERY BRACKET. 
CAN RESTON FRONT 

LIP OF ENCLOSURE ' 

CABLE GLANDS 
MOUNTED 
THROUGH 

GLAND PLATE 

RADIO OR MODEM 
NOTE: THE RADIO CAN 
BE MOUNTED ON THE 
DOOR BY USING DIN 
RAIL. 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. 

10 WIRING 
TERMINALS 

LIGHTNING ARRESTOR. 
INSTALL HIGH ENOUGH TO 
ALLOW EASY ACCESS FOR 
ANTENNA LEAD 
CONNECTION 

EARTH STUD. ENSURE 
GPO, BACKPLANE (BA-4 
ONLY) AND LIGHTNING 
ARRESTOR ARE 
CONNECTED TO THIS 
POINT USING 
APPROPRIATE EARTHING 
METHODS. 

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 

- 8 - 
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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. 

U 
MAXON OR 
TAIT" RADIO 

n I 

ADP -04 

[J 

TAIT RADIO REQUIRES A 
SEPARATE POWER LEAD 

SERIES I 

OR 
O. 
U 

PC 
COM PORT 

0° 

BANKSIA MODEM 

SERIES I 

HITECH 
OPERATOR 
PANEL 

TRIO D or E 
SERIES RADIO 

ADP -05 

ADP -07 n 
0 

RJ45 TO RJ45 CABLE 

RJ45 TO RJ45 CABLE 

RJ45 

RJ45 

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 

o G 

ADP -09 

l7 ADP-16 

[ 0 J 

RJ45 TO RJ45 CABLE 

RJ45 TO RJ45 CABLE 

- 9 - 

RJ45 

RJ45 

(1 

RJ45 

111 RADIO 

\ J 

RT U 

J 

J 

RTU 

. J 

RS232 

RS232 

KIM 
SOFTWARE 

o a° 
/ 

RTU 

. `. RS232 

RADIO 
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TRIO 
TC450SR 
RADIO 

O 
MAXON 
RADIO ó o 

TRIO 
TC450SR 
RADIO 

TAIT RADIO 
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RJC- ADP -17 RJ45 

MC-1 
i 

CONNECT POWER +12V RADIO 
LEAD TO ORANGE OV 
SL9 CONNECTOR \ J 
ON BACKPLANE 

RJC-ADP-18 RJ45 

CONNECT POWER 
LEAD TO PS -10 
RADIO POWER 

RJC- ADP -20 RJ45 

CONNECT POWER 
LEAD TO PS -10 
RADIO POWER 

RJC- ADP -21 RJ45 

GSM MODEM 
(EG WAVECOM) (7) -1 

CJ 

MAXON COMA 
MODEM 

CONNECT POWER 
LEAD TO PS -10 
RADIO POWER 

RJC- ADP -22 

[ 

UNI -OP OPERATOR 
PANEL 
MDO2R -04 -00A5 

0 0 0 0 0 00000 

RJC- ADP -24 

ADP -25 

- 10 - 

+R 
-R 

RJ45 

RJ45 L 

RJ45 

+R 
-R 

+R 
-R 

rCP 1 '? 

MC-11 

\ 

U 

\ J 

RTU 

rRTU -\ 

i 

LIN E -2 

LIN E -2 

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, AI -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 

Wiring Examples O CH 1 

z OV 

+24V Output 
Oa CH 2 

O5 SHIED 
Os CH 3 

0 OV CH x 

O +24V Output OV 

Os CH 4 +24V 

Qo 
SHIED Output 

Qt CH 5 

OV 
CH x U 

13 +24V Output 
OV 

a CH 6 

6 SHIED 
CH x 

16 
CH 7 

OV » OV 

a +24V Output +24V 
s CH 8 Output 

2o SHIED 

CHx 
+24V 
Output 

Analog 
Input 

Kingfisher Installation Manual 1.7 

2 -wire transmitter 
(powered by module) 

3 -wire transmitter 
(powered by module) 

Analog 4 -wire transmitter 
Input (powered externally) 

I I R 

6.3 AI-4 Wiring Diagram 

4 -wire trans mitter 
(powered by module) 

O CH 1+ Wiring Example 

Oz CH 1- CH x+ + Analog 4-wire transmitter 
O CH 2+ CH x- rtput (must be powered 

Oa CH 2- I I PWR externally) 
6 SHIaD 

Os CH 3+ 

Oi CH 3- 

O CH 4+ 

O CH 4- 

U SHIED 

l! CH 5+ 

12 CH 5- 

13 CH 6+ 

Qa 
CH 6- 

15 SHIELD 

Q6 CH 7+ 

t7 CH 7- 

a CH 8+ 
s CH 8- 

Zp SHIELD 

- 12 - 
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6.4 AI -10 Wiring Diagram 

0 
0 
0 

10 

0 
0 
0 
0 
0 

11 

13 

15 

17 

1s 

CH 1+ 
CH 1- 

CH 2+ 
CH 2- 

CH 3+ 
CH 3- 
CH 4+ 

CH 4- 
+24V Output 
OV 

CH 5+ 
CH 5- 

CH 6+ 
CH 6- 
CH 7+ 
CH 7- 
CH 8+ 

CH 8- 
+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 

CHx- 
OV I 

LOOP 

CH x+ 
CH x- 
OV 

+24V 
Output 

CH x+ 
CH x- 

3 -wire transmitter * 
(powered by module) 

Analog 4 -wire transmitter 
Input (powered externally) 
IIPWR 

6.5 AO -2 Wiring Diagram 

CH 1+ 

CH 1- 

SHIELD 
CH 2- 
CH 2+ 

SHIELD 
CH 3+ 

CH 3- 

SHIELD 
CH 4+ 
CH 4- 

SHIELD 

Wiring Example 

CHx+ ,^, + 

CHx- : - 

SHIELD 

- 13 - 

4 -wire transmitter * 
(powered by module) 

Analog 4 -20 or 0 -20 mA 
Output Current Load 
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6.6 DI -5 Wiring Diagram 

CH 1 

CH 2 

CH 3 

CH 4 

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 S 
+12v I 

Kingfisher Installation Manual 1.7 

Powered by module 

FIELD CONTACT 

CH x - + External power supply 
Note: polarity can be 
reversed. 

OV 

6.7 DI -10 Wiring Diagram 

CH 1 

CH 2 

CH 3 

CH 4 

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 0.--e 
+12V 

CH x 

I 

FIaD CONTACT 

+ 111-117.."e 

OV/ 
Common 

i 

POWER 
SUPPLY 

- 14 - 

I 

Powered by module 

External power supply 
(Voltage applied to 
input channel must be 
more positive than the 
common) 
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r 

INTERNAL 
CIRCUITRY - 
r - - a, 

6.8 DO -1 Wiring Diagram 

1 --a_ 
`-}_. \.l 
7A - ---I I _ 

NC } CH 

NO 

NC } CH2 

COMMON 1 

NO 

NC } CH 3 

NO 

NC } CH 4 

COMMON 2 

NO 

NC } CH 5 

NO 

NC } CH 6 

COMMON 3 

} CH 7 

NC } CH 8 

COMMON 4 

Wiring Example 

CH x 0-1 LOAD 

POWER 
SUPPLY 

COMMON f I + 

6.9 DO -2 Wiring Diagram 

Wiring Example 

CH 1 CHx 
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 

CH 15 

CH 16 

COMMON 2 

LINK* 

I J LOAD 

POWER 
SUPPLY 

Optional link for DC SUPPLY ONLY. Enables fuse fail LED 
'FU on module. CAUTION! Da rage w ill occur if link installed 
when using AC to power Common. 

- 15 - 

i+ 
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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 

o 

o 

o 

n 
H 

H 

n 
DEI 

E 
DI 1 

0H 
E 
H 

OH 
DR 
DEI 
EH 

B 
DE 

CH 1 

CH 2 

CH 3 

CH 4 

CH 5 

CH 6 

CH 7 

CH 8 

CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 

CH 15 

CH 16 

Terminal Layout For Each DO -5 Channel 

E NO (b) 
C (b) 
NC (b) 

Wiring Example 

When the output 
channel is set ON, 
the load is 

energised 

Kingfisher Installation Manual 1.7 

NO (a) - Normally open contact 
C (a) - Common 
NC(a) - Normally closed contact 

Tthere are two sets cf relay outputs 
fa each channel. 

NO (a) 0-1 LOAD h 

C (a) 

POWER 
SUPPLY 

1 + 

External Power 
Supply. Note: 
polarity can be 
reversed. 

-16- 
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6.11 10 -2 Wiring Diagram 

Wiring Examples 

DI CH 1 

DICH2 
DI CH 3 

DI CH 4 

DICH5 
DICH6 
DI CH 7 

DI CH 8 

INTERNAL 
DI OV/ Common 

CIRCUITRY DI OV/ Common 
DO CH 1 

i-'"í---- 0 DOCH2 
DOCH 3 

DOCH4 
DOCH 5 

DO CH 6 

DOCH 7 

DO CH 8 

Lr 10A ; ; m DO Common 
I LINK* 

r 

DI CH x 

DI OV 

FIEL DCONTACT 

I+ 
POWER 
SUPPLY 

External power 
supply. 
Note: polarity can 
be reversed. 

DO CH x 0-1 LOAD h 

DO 
Common 

POWER 
SUPPLY 

1 + 

External Power 
Supply 
Note: polarity can be 
reversed. 

* Optional link for DC SUPPLY ONLY. Enables fuse fail LED 
'FU' on module. CAUTION! Damage w ill occur if Ink installed 
when using AC to power 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 

-'"í--T - f-'"----r 
' 

Al CH 1 

AICH2 
AICH3 
AICH4 
OV 

+24V Output 
AO + 

AO - 

SHIELD 
DI CH 1 

DI CH 2 

DI CH 3 

DI CH 4 

DI Common 
DO CH 1 

DOCH 2 

DO CH 3 

DO CH 4 
DO Common 

LINK* 

Optional link for DC SUPPLY 
ONLY. Enables fuse fail LED 'FLY on 
module. CAUTION! Damage will 
ocar if lint installed when using 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 
Input 
IIPWR 

3 -wire trans mitter 
(powered by module) 

4 -wire transmitter 
(powered externally) 

4 -wire trans mitter 
(powered by module) 

AO + Current Load Analog 

AO - 
Output 

FIELD CONTACT 

DICHx . Powered by module 
+24V 
Output 
DI Corn. 

I 
Link 

OV 

FIELD CONTACT 

DICHx - + 

Dl 
Common 

External power 
supply. Note: polarity 
can be reversed. 

DOCHx ILOADH 

POWER 
External Power 

SUPPLY Supply. Note: polarity 
DO I + can be reversed. 
Common 

- 18 - 
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INTERNAL 
CIRCUITRY 

r -' 
10ÁI-- - - - -- 
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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 
LINK 

* Optional link for DC SUPPLY 
ONLY. Enables fuse fail L ® 'FU on 
module. CAUTION! Damage will 
ocar if link installedwl en using AC 
to paver CO 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 

Strain gauge input 
(special order only) 

Analog 2-wire transmitter 
Input (powered by module) 

Analog 3 -wire transmitter 
Input (powered by module) 

I 

Analog 
Input (powered externally) 

11PWR 

4 -wire transmitter 

4 -wire transmitter 
(powered by module) 

FIELD CONTACT 

DI CH x --**". 
+24V 
Output 

DI Corn. 
OV I Link 

FIELD CONTACT 

DI CH x - + 

DI 
Common 

Powered by module 

External power 
supply. Note: polarity 
can be reversed. 

DOCHx 1LOADh 
POWER 
SUPPLY 

DO I + 

Common 

External Power 
Supply. Note: polarity 
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) 

ACTIV E 
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. 

OFF 
VA+ 
VA- 
R+ 

R- 
TS 

9+ 
B- 

A 
N 
E 

PS-11 

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+ 

PS-21 

OUTPUT (OPTIONAL) 

Ci* 

24VDC AUX 
VA- 
R+ 

R- 
OUTPUT 

OR OTHER DEVICE) 
+ 13.8VDC 

(FOR RADIO 
TS 
B+ TAPE TEMPERATURE SENSOR 

B- TO NEGATIVE BATTERY 

BATTERY TERMINAL. CONNECT BLACK 

TEMP. STRIPED WIRE OF SENSOR TO 

SENSOR R- OR B- 

E EARTH 
SUPPLY 

20 -60 VDC INPUT SUPPLY + 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. 

- 21 - 
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Kingfisher Installation Manual 1.7 

7. Solar Panel Installation 

ENSURE 
PANEL WILL 

NOT BE 

SHADED BY 

TREES ETC 

SET TO 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 Md 5 Deg to local lattitude 
21-45 Deg Md 10 Deg to local lattitude 
45 -65 Deg Md 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 

RTU 

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 

N TYPE FEMALE' 

N TYPE MALE' 

CABLE 
MAINTENANCE 
LOOP 

CABLE TIE 

08 

FASCIA MOUNT 
HOCKEY STICK 
ANTENNA MAST 

COACH SCREWS 

ANTENNA CABLE. USE 
RG213 FOR <20m. USE 
HELIX( 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 ANTENNA AT 
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 OM* 
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 

B E@ElEiSHORT 
CIRCUIT 

3. MEASURE RESISTANCE AT CONNECTOR 
'A' WITH ANTENNA CONNECTED (1 OHM = 

TYPICAL) 

ANTENNA (4:1E)1 

METER 

OHM 

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 

z 
RGY13 

Clamp Nut Plain Gasket 

10.2 RG213 To N-Type 

0.5 

6.0 

Clamp Nut Plain Gasket 

Ferrule Rear Male Front 
Insulator Contact Insulator 

Hale 
Contact 

Ferrule Rear Female Front 
Insulator Contact Insulator 

- 24 - 

Plug Body 

Plug Body 

Jack Body 
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10.3 RG58 To N-Type 

RG58 

Clamp Nut Plain Gasket 

11. Return Of Goods 

Ferrule 

Kingfisher Installation Manual 1.7 

o 

Male 
Contact 

i0 

Rear Female Front 
Insulator Contact Insulator 

Plu ,Body 

Jadc 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 - 
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Introduction 

Trio,DataCom ER450 is arkarlyanced higlispeed digital data radio modern designertfertImpost,cerimlek 
demanding requirementsin both Point-to-Poiñt and Piiint-to-Multipoint (Multiple ÁdrIreisIteriiò) StADA arid teleinetii; 
systerns. "` 

y- = 

Normally used as -a,halkduplex high performance ReMote,Data RadqforComl-nunicatIng/with the' full duplex EB450 

Base/Repeater or EH450 Redundant 1+1 Bbse/Repepter stations, the irersátile ER450 álso serves á low cost full duplex 
base/repeater or point-to-point-link station bog) TRIO E B-ériás cáta4áCIfo systems with the addition of the 

ERFD450 option, and can providéTiétWorls'mariagemeiit access fo'f.'riniotVkdiagnostic§ in:either of these systems. 

Ns ' , \14. 

Features 

Radio and Modem 
- True 19,200 bps over-air data rates in 12.5kHz FCC channels 

(also 9600 bps) - Fully integrated radio, modem and data 

multiplexer 
- 128-bit AES encryption (export restrictions may apply) 

- 12.5 or 25kHz channel operation 

- Fast data turnaround 
- Simplex, Half Duplex and Full Duplex (Full Duplex with 

ERFD450 option) 

- Compatible with legacy systems (Non Packet Digital and 

Bell 202 Modes) 

- Full specification operation from -30 to + 60C 

- Hazardous Environment Certification - Class I, Division Il 

(Groups A,B,C and D) 

- Compact, rugged diecast alloy housing 

- Low power consumption with sleep mode operation 

- Field upgradeable firmware 
- Multi-function LED Display 

- Digital orderwire option 
- VSWR protection 

Network Management Remote Diagnostic option 
(In conjunction with TView+Th. Software) 

- Remote fully transparent Network Management and 

Diagnostics 

- Network wide operation from any radio modem 

- 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 of operation. 

- `, 7 

DataPorts 'r 

Dual independent config4ljfe data ports and 

sepOrete.sOtem port 
- Conwatible yy ith most industry standard data 

DNP-3, IEC 870, SEL 

Mirrored Bits, etc. 

- Selectable 300 -57.6 k bps asynchronous RS-232 

interface 

- MultistreamTM simultaneous data streams allow 
for multiple vendor devices/protocols to be 

transported on the one radio network 

- Flexible data stream routing providing optimum 

radio channel efficiency 
- Internal repeater operation - single radio store 

and forward 
- Channelshareni unique integrated C/DSMA 

collision avoidance technology permits 

simultaneous polling and spontaneous alarm 

reporting operation in the same system 

' 

Innovative and sophisticated 
digital communications 

designs product s and solutions 
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foal regubtory mNitldö may determi,e the 

pnbrmmce and suitabidy of individual 

tersine it differemmuaies. Pis the 

respntsid5ty of I e buyer to confirm Uose 

regulatory conuddore. Performance Pate 

tóoaestypiml vales related b diedesated u Nt 

i frmatim suNen b change vdthM riadne. 

CaN+igNNld6 Tdo DateCan Ply UP. 

AI dgtds reserved. Issue 0ßV6 

Note: Not all product features are 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: <= ppm /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 lime: <1mS 

Timeout Timer: Programmable 0 -255 

seconds 

Tx Spurious: <_ -37 dBm 

PTT Control: Auto (Data) / RTS line (Port A 

or B) / 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 D89 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 RxD 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 

Flow 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 ChannelshareTM' 

collision avoidance system 

of 

MultistreamTM': Trio DataCom unique 

simultaneous delivery of multiple data 

streams (protocols) 

Data Turnaround Time: <10mS 

Firmware: Field upgradeableFlash memory 

General 

Power Supply: 13.8 Vdc nominal 

(10 -16 Vdc) 

Transmit. Current 750 mA nom. @ 1 W 
1600 mA nom. @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 (2.81bs.) 

Options 

ERFD450 Full Duplex Operation with 
separate N (Tx) and SMA (Rx) 

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 +TMd 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 

TRI O 
sY Gi7'da Ce'srvi 

HEAD OFFICE 

41 Aster Avenue, Carrum Downs 

Victoria, Australia 3201 

Phone +613 9775 0505 Fax +613 9775 0606 

sales@triodatacom.com 

www.triodatacom.com 

NORTH AMERICA 

Suite 200, 7015 . 8th St. NE 

Calgary, AB Canada T2E 8A2 

Phone +403 219 3625 Fax +403 274 0759 

Toll Free 866 844 8746 (TRIO) 

sales- na@triodatacom.com www.triodatacom.com 
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'1114DREW 

'.7-!,777-7775.44 

Corrugated Heliax' Coaxial Cables 
RA is the only Australian Distributor for Andrew Corporation 
Heliax' coaxial cables are superior to equivalent braided cables 
and feature: 

Excellent Intermodulation Phase stability 
Performance Low attenuation 
Complete RF shielding ' High power capability 

Cable Type 
Jacket 
O.D. 
mm 

' 
. . _ Construction , 

Impedando 
Ohms 

Nominal 
Velocity 

% 
Type of Jacket _. . 

Dielectric. 
Centre 

Conductor 

Shield 

No. Type Coverage 

7.4 
Cellular 

Polyethylene' 
(Foam) ' 

1 x CCA 

'' 
Corrugated 
Slid 13C o 

50 84 
Black 

Polyethylene 
UV stabilised 

FSJ1-50 Haut 

ink41,0? 8.8 
Lownensity 
PolVathylene 

(Foam) 

1 x CCA 
2.6 

- 

mm 
1 

Corrugated 
Solid BC 

100% 50 86 
' 

Black 
Polyethylene 
UV stabilised 

LDF1-50 H:36ex* 

10.5 
Cellular 

Polyethylene 
(Foam) 

' 1.x CCA 

. 

1 
Cogt rruaed 
Sad BC 

100%. 50 83 
BlaCk 

Polliethylene 
uy stabilised 

FS-.12,50. Heliax* 

11.2 
Low Derisitli 
Polyethylene 

(Foam) 

1.x CCA 
3.1mm 

1 
Corn/gated 
Solid BD 

100% 50 88 
Blaek 

Pelyethylenè 
UV stabilised 

LDF2,50' Heliae 

13.2 
Cthylene llular 

Polyee 

(Foam) 

1 .x:CCA 
mm 

1 
Cerrisgáted: 

So lid BG 
100%, 50 81 

Black 
Polyethylene 
UV stabilised 

FSJ4-50 lieliae 

16.0 
Low Density 

, , 

ylene 
. PolOth 

fFoam) 

1 x.CCA 
4.6 

, 
' 

Cornigated 
Solid.BC 1 

100% 50 88. 
Black 

Polyethylene 
UV stabilised 

LOF4-50 tic.li,L,.. 

27.94' 
Low Density 
Polyethylene' 

(Foam) 

lx BC 
(HolloW) 
9.4mrn 

1 

Corrugated. 
Solid BC: 

100% 50 91 

Black 
'Polyethylene 
UV stabilised 

AVA5-50 Hellax' 

15.49 ' 
' 

Polyethylene 
Foam 

1 x CCA 
5.11 min Smwthwail AllumMium 

. 

'100% 50 88 
Black 

Polyethylene LW 
Stabilised 

FXL-540 

. 

28 7 
27 FoaM Polyethylene 1 x tic bare 

filled 9.5min 
, 
' 

Srneothiivalt 
Alluminium 

100% .50 , 88 
Black 

Polyethylene IN 
Stabilised 

FXL.780 

, Polyethylene 4 x Etaloam . 

filled 14.1mrn 
, 
' 

Stnoothwall 
Allureinium ' 

50 89 
Black 

Polyethylene uv 
Stabilised 

FXL-1 480 

it4!.tt = Polyethylene, 
Foam 

1 x BC foam 
filled iprilip, , 

Smoothwat1; 
muininlurn 100% 50 88 Polyethylene UV 

Stabilised 
FM:1873 

if& 
Vr 

4 RFI 
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ANDR W 

Model No. Connector A dable:Type: Cable Length rn Connector B 

L4A-PDMOM-1M1 7-16 DIN PLUG LDF-4,50. 1 7-16 DIN 'PLUG 

L4A-PDMDM-1M5 716 DIN PLUG LDF4'750 1.5 7-16DIN PLUG 
.. . . 

L4A-P.DMCNI72M 7;16 DIN PLUG LDF4-50 .2 7-16 DIN PLUG 

L4A-PDMDM43M 
. . - 

7-16 DIN PLUG 
. 

LDF450: 3 716 DIN PLUG 

L4A-PDMDW5M 7-16 DIN:PLUG LOF4,50 ;5 ,7-16 DIN PLUG 

F4A-PDMDM-1M 
, 

7-16 DIN PLUG 
_... .. . 

SJ4-50 7-16 DIN PLUG 

F4A-PDMDMOW 7-16' DIN:PLUG FJ4-50 1.5 7-16 DIN PLUG 

F4A-PDMDM,2M 7-16DIN PLUG F.5.14-50 2 716 DIN PLUG 

F4A-PDMDM,3M 7,16.DIN PLUG F51450 3 7-16 DIN pl..UG 

_F4A-PDMDSOM 7:16:DIN PLUG 
. .. 

FSJ4-50 5 7-16 DIN PLUG 

L4A:PNIAM-1M N PLUG LDR50 1 N PLUG 

LAA-enimNpviro .t4 FLUG 
_ . 

LDF4-50 1..5 N PLUG. 

L4A,PNMNM-2M :N PLUG LDF4-50 2 
. . 

N PLUG 

wstpNwityi.-3ni N PLUG LpF4-50 3 N PLUG 

L4A-PNNINm-5m N-pw6 LDF4-50 5 N PLUG' 

F4A-PNMNM-,1M N P!-PG .FsJ4,60 1 N PLUG 

F4A-P ,NMNMA M5 N PLUG FSJ.4-50 1.5 
. , 

N PLUG 

F4A-PNMNM-2N N PLUG Fp...14,.50 2 N PLUG 

F4A-PNMNM-3M. N PLUG FSJ4-50 3 N PLUG 

F4A-PNMNM-5M N PLUG .FS.1450 5. N PLUG 

rfi.com.au RE-4 9 

.11 
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 II 

ANDREW 

Model. No Description Cable Type Centre Conductor Crimp Set* or Tool 

7-16 DIN Plugs 

400PDM Clamp Tri Metal Plated CNT-400, LMR-400 Solder BCPT3400 

L4TDM-PS Positive Stop LDF4-50 Captive CPTL4ARC1/MCPTL4 

AL5DM-PSA Positive Stop AVA5i56, AL5-50 Captive COT78U/tvICPT-78 

AL7DM-PSA Positive Stop AVA7-50; AL7-50 ' Captive CPT-158U 

F1 FIN Clamp Self Flare FSJ1-50 Solder CPTU/MCPT1412 

F4PDMV2-C Self Flare FSJ4-50 Captive CPT-F4/MCPT1412 

F4PDR-C Right Angle Self Flare FSJ4-50 Captive. CPT-F4/MCPT1412 

12EZDM Clämp Tri Metal Plated FXL-540 Captive 540-EZPT/12HPT 

78EZDM Clamp Tn Metal Plated FXL-780 Captive 780-EZPT/781-IPT 

114EZDM Clamp'Tri Metal Plated FXL-1480 Captive 1480-PT/158-HPT 

158EZDIVI 
, 

Clamp Tri Metal Plated FXL-1873 Captive 1873-PT/158-HPT 

Jacks 

400PDF ClamP'Tri Metal Plated CNT-400, LMR-400 Solder BCPT3400 

14TDF-PS Positive Stop LDF4-50 Captive CPT-L4ARCl/NICPT-L4 

AL5DF-PSA Positive Stop AVA5-50, AL5-50 Captive CPT-78U/MCPT-78 

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-5889 

716-04 Panel Mount-- Lew PIM Solder Pot Solder 

12EZDF Clam ti Tri Metal Plated FXL-540 Captive 540-EZPT/121-IPT 

78E±DF Clamp Tri Metal Plated FXL-780 Captive 7130-EZPT/78HPT 

114EZDF Clamp Tn Metal Plated FXL-1480 Captive 1480-PT/114HPT 

158EZDF Clamp Tri Metal Plated 
.. , FXL-1873 Captive 18737PT/158HpT 

7164\911-004 ' Panel Mount - i'Sq. Flange Solder Pot Solder 

Adapters 
. ., 

716-10 Female to Female Barrel 

CA-TNFDF DIN Female to N Female 

CA-TNFDM DIN Male to N:Female 

Other 7-16 DIN connectors' to.sult most popular cables available on request 
* See Page 24 for Cdmp Tools Matrix and Page 25 for Cable Prep Tools 
** All listed ,N connectors feature the standard 50 Ohm Iptetiace dimensions 75 Ohm Interface dimensional connectors and an expanded range 

of other N connectors are available. Contact your nearest sales office for details 

12 FFI 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. 

- 

..11111111DREW 

Model. I. .Description 'Cable Type [ Centre Conductor Crimp Set*'or Tool 

Cable Jacks 

14,28 Clamp -Nickel RG213, RG214 Solder, captive CST-213 

.14;30 Clamp - Nickel RG58, 9001, 9006 Solder captive CST399 

106 Crimp - Silver plated RG142, RG223 Crimp captive A 

N98 Crimp - Silver plated RG58; 9001,.9006 Crimp, captive A 

N:118 Crimp - Nickel RG213 Crimp; captive c 
N-200 Crimp, White Bronze plated QNT400, LMR400 Spring finger D 

400PNF-G7CR Crimp"Tri Metal Plated CNT400; LMR-400 Spring Finger BCpT-3400/RCT214 

'N-202 Crimp, Nickel plated CNT400, LMR400 Spring finger D 

N.:204 China Nickel plated CNT400, LMR400 &alder captiVe , D. 

fslg1P- primpi,Silver Plated - RG59 Crimp; captive B. 

N-285. CriMp, Silver plated RG214 Crimp; captive D 

L4TNF=PS Ring Flare LDF4-50, RX1..4-50 "Captive, springlinger EASIAX".Plus 

AL5NF.PSA One Piece Ring Flare AVA5-50/AL5-50 Captive i spring finger EASIAr Plus 

12EZNF Clamp Tri Metal Plated FXL-540 Captive 540-EZPT/12 HPT 

7,6EZNF Clamp-TO:Metal:Plated EXL-760 Captive 780,EZPT/78 HPT 

1`14EZNF Clamp Tr(Metal Plated FXL-1480 Captive 1480-EZPT/114 HPT 

158EZNF ' Clamp TrilVletal Plated F41873. Captive 1873,EZPT/158 HPT 

AL7NF-PS Ringflare AVA7-50/AL7r50. Captive, Spring finger CPTL7 

F4PNFC damp, Self Flare FSJ4-50 CeptiVe, spring finger E.ASIAr 

Panel Mount Jacks Mounting size and direction 
N-09 Flange Mount, nickle plated 

... , , 

Solder pot captive . 11 mm (front) 16mm (rear) 

N,-;12 Bulkhead mount -- SeiderPot,'captive 13nim (front): 

N-20 Bulkhead rikatirk.Silverplated Solder pot, captive 13mm (front): 

N-38 Cable MOUnted, bUlkhead, RG213 Solder Pot captive 16mmf (front) 13.5mm across flat 

400PNF-BHC Clamp Tri Metal Plated B/H Spring Finger BCPT3400 

N-120 Flange mount silver plated Solder pot captive 16mm (front) (rear) 

N:213 Cable mounted flange, riickleoiuki RG213 Crimp; captive litrnm(front) 16mm (rear) 

.N-237 Cable mounted flangenipkle 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 
...... . 

F-F barrel. 

N-48 :F-F-F Tee adaptor 

N-49 M-F.;F Tee adaptor 

N-243 M-M barrel, Nickel plated 

N-245 MrF,Right angle adaptor nickel plated 

See.Page 24 forCrImp-Tools Matrix and Page 25 fordable Prep Tools 
All iiitecfN connectors feature the standard 50 Ohm Interface dimensions. 75 Ohm interface dimensional .connectors and 
an expanded.range oft:ifher N connectors are available. ContactVour nearest sales office for details. 

rfi .co m. au IRF1 13 
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4%rill)fiREW: 

Available in crimp, clamp, spring finger, solder and a variety of 
finishes including silver and white bronze 

Model, No. Description Cable 'Type Centre Conductor Crimp Set* or Toe! 

Cable Plugs 

400PNM Clamp'Tri Metal Plated CNT-400, LMR400. Solder BCPT-3400 

F4PfilM,V2=171C Self Flare FSJ4,50 Captive, Spring finger MCPT-`1412 

F4PNR , C Right Angle Self Flare FS:14,.50 Captive, Spring finger MCPT-1412 

L4TNM-PS. Ringflare LDF4-:50 <Captive, Spring finger MCPT-L4 

A:L5NM7PSA Self Flare AVA5-50/AL5-50 'Captive, Spring finger MCPT-78 

AL7NM-PSA Ringflare, AVA7-50/A0-50 Captive, Spring finger CPTL7 

1 2EZNM 
. . .._ , . . 

Clamp Tri Metal Plated FXL-540: , Captive 540-E2PT/1211PT 

78EZNM Clarñp Tri. Metal Plated: FXL-780, Captive 780-E2pT/781-IPT 

114EZM Clamp Tri Metal Plated FXL-1480 Captive 1480-PT/114HpT 

158EZNM Clamp Tri Metal Plated FXL-1873. Captive 1873:PT/158FIPT 

cabld Jacks 

400PNF Clamp TO Metal Plated CNT-400, LMR-400 Solder. BC.PT-3400. 

* See Pages 24 for Crimp Tools Matrix 

N-08 N-30 

601014-P L4TNM-PS 

N-204 N-288 N-28 

N-284 g4oi 

14 Fl tii.Corn.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 RIVERVIEW PLACE, 

MURARRIE QLD 4172 
PHONE: (07) 3397 6100 
FAX: (07) 3397 6068 

HPM - AMBER c/w 60W LAMP - Station Alarm 

SUPPLIED BY: HPMLEGRAND 
UNIT 5, 45 ALEXANDRA PLACE 
MURARRIE, QLD, 4172 

PHONE: 1300 369 777 
FAX: 1300 369 780 

Marechal - DS2 39 28017 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) 9839 1177 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION Gll 
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 - 11(S2 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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-4510/45105 
9520/4522 

ADAM -4521 

RS- 422/485 Repeaters 

RS -232 to RS- 422/485 Converters 
Addressable RS- 422/485 to RS -232 
Converter 

; r AM:4at510%?151 ßS 

Specifications 

General 

Connectors 

Isolation Voltage 

Power Consumption 

Serial Communications 

Input 

Output 

Speed Modes (bps) 

tlCE? 

2 x Plug -in terminal 

blocks (#14 - 22 AWG) 

(RS- 422/485) 

3000 Vac 

(4510S only) 

1.4W @24Voc 

RS-485 (2-wire) or 

RS-422 (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 RS-422 

(switchable) 

AüAMA2D!45ii tICE41% 

Specifications 

General 

Connectors 

Isolation Voltage 

Power Consumption 

1 x Plug -in terminal 

block (614 - 22 AWG) 

(RS- 422/485) 

1 x DB9 -F (RS -232) 

3000 Voc 

(4520 only) 

1.2W @24Voc 

Serial Communications 

Input RS -232 (4 -wire) 

Output RS -485 (2 -wire) or 
RS -422 (4 -wire) 

Speed Modes (bps) 1200, 2400, 4800, 

9600, 19.2 k, 38.4 k, 

57.6 k, 115.2 k, RTS 

control and RS -422 

(switchable) 

Common Specifications 

General 

Power Input Unregulated 10 - 30 Voc w /power reversal protection 

Environment 

Operating Temperature -10 - 70° C (14 - 158° F) 

Storage Temperature - 25 - 85 °C ( -13 185° F) 

Humidity 5 -95%RH 

ADN-1NTECH 

Specifications 

General 

Connectors 

Isolation Voltage 

1 x Plug -in terminal 

block (#14 - 22 AWG) 

(RS- 422/485) 

1 x DB9 -F (RS -232) 

1000 Voc 

Power Consumption 1.0 W @ 24 Vac 

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, 192 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 
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TRADE PRICE:LIST 2007 - 2008 

Buzzers - IP44 

Part No. Dia. dB Price 
BZ22R12AC/DC Flush -Red 22min 80 $24.20 
BZ2.2R24AC/DC Flush -Red. 22mm 80 $24.20 
BZ22R240 Flush-Red 22mm 80 $24.20 
BZMDC24 Flush 30mm 75 $48.40 
BZ3OAC24 Flush 30mm 75 $48.40 
BZ30AC1 l:0 Flush 30mm 75 $48A0 
BZ30AC240. ,Flush 30mm 75 $48.40 
BZ8ODC24 Flush 80mm 85 $48A0 
BZ8OAC24 Flush 80m1n 85 $48.40 
BZ80AC240 :Flush 80mm 85 $48.40. 
BZ82AC12 Surface 82mm 85 $48.40 
BZ82DC 12 Surface 82mm 85 $48.40. 
BZ82DC24 Surface 82mm 85 $48.40 
BZ82AC24 Surface 82mm.. 85 $48..40 
BZ82AC240 Surface 82mm 85 $48.40 

Sirens & Hooters 
SCZDC24 'Siren 100mm 
TCZAC230 Siren 75mm 
TSDAC220 Siren 123mm 
TCZDC24 Hooter 135min. 
TCZAC240 Hooter 135mm 

105 

105 

120 
105 
1.05 

$58.08 
$82.28 
$165.00 
$136.73' 
$136.73 

Earth. &..Neutral Bars -165 Amp 

DORE: 
_ 

;'IiïdustriáÌ EIeçtrical-Cärrnponérlts: Suppliers 
'lei: 91-7,3349.-530 Oríafi: galéOdöiëeEet.cn.rn.AU 
Fa11í:#61ä7-31404344` Web w^v,drrs}I$c gJmAU 

SCHEDULEI 

SCHEDULE '1. 

Siren 

SCHEDULE I 

Earth Links= 2 Main.Screws for .16S_Amp Cable -2 Screws per Tunnel for 16mm Cable. 

Earth Links 
No. of Holes Part No. Price 
6 1'65E6 $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 -,NOT INÇIwtiu .PRICES. SUBJECT TO CHANGE WITHOUT NOTICE 

Mounting Feet. 
- Fits all sizes up to 165 Amp 
Part No. Price Each 
EINFEET $1:29 

BZ22 

BZ30 

BZ80 

BZ82 

Hooter 

PAGF. 39 
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TRADE PRICE LIST 2009 - 2010 

.. 

DORE :ELECTRt.ÇS 
industrias Ele `ciriäl Components SùppliOrs. 
Tel 614 -3349r5300 salss®tlóreete.cgm:au 
Fax: 61=7-3349=5344. Wob: wwiv:dótuetcc.túm.nú. 

Limit Switch SCHEDULE I 

Part No. Type IP Rating Price 
SM202 Lever IP42 $26.62 
SM500 Plunger - 12mm IP42 $29.04 
VM 1308 Plunger $16.94 
VAPY Boot to suit VM1303 

IP43 
$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 

SM500 

TZ5107 

VM 1308 

SCHEDULE I 

THS82A 
THS822A 
THS8222A 
THSEP213E 
THSE123E 

2 Button Single Speed $145.20 
4 Button Single Speed $180.05 
6 Button Single Speed $232.44 
2 Button E /Stop & Red Indicator $164.56 
4 Button E /Stop & Red Indicator $203.28 

Door Switch SCHEDULE I 

6006D Door Switch l0A $14.77 

GST - NOT INCLUDED PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

TZ5108 

VAPY TZ5102 

TZ9208 

Hoist Pendants 

Door Switch 

PAGE 11 
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TRADE PRICE LIST 2009 - 2010 

Buzzers - 1P44 

Part No. Type Dia. dB Price 
BZ22R12AC/DC Flashing -Red 22mm 80 $26.62 
BZ22 R24AC/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 
BZ82 DC 12 Surface 82mm 85 $53.24 
BZ82 DC24 Surface 82mm 85 $53.24 
BZ82AC24 Surface 82mm 85 $53.24 
BZ82AC240 Surface 82mm 85 $53.24 

Sirens & Hooters - 1P44 

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

Earth & Neutral Bars -165 Amp & 250 Amp 

0 RE EL.E 7" R1CS, 
Industrial Etëctrical;Cornporlënts Suppliers, 
ï'et ,6t;7.3349.5300 Email:sálos@doreetëc.corn:au 
Fáx 61-7-334975344 Web www.doroetéc.cöm.au 

SCHEDULE I 

SCHEDULE 

¡G.ROD; 
BZ22 i ``°« i 

BZ30 

BZ80 

BZS2 

MOD i 

Siren Hooter 

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 

Mountin Feet Price Each 
E/NFEET $1.42 

GST - NOT INCLUDED PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

165E24 

250E24 

PACE 12 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 359 of 411
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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 

.7 

DORE :EL:ETR1.S: 
Industrial Électricái GompónentsSupp !its) 
Tel' 61433494306 .F.mai : sates®dorëèlëc,cörn:áu 
FattK 61; r3348 5344; ^Wob wáw.doráettio.córrt áür 

SCHEDULE I 

T Active/Neutral Enclosed Bars 135A 
Part No. Price 

Black 135A4TB $14.63 
Red 135A4TR $14.63 

Enclosed Active & Neutral Bars 100 Amp 
Clear Cover 

Holes Part Number Price Terminals 
5 100Á5C $13.31 2 x 16mm 3 x 1 Omm 
7 100A7C $14.64 3 x 16mm 4 x 10mm 
9 100Á9C $20.10 3 x 16mm 6 x 10mm 
12 100Al2C $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 I 

SCHEDULE I 

165Amp 
Red Active Black Neutral 
t No. Price Part No. Price Terminals 

7 165R7 $41.62 165B7 $41.62 2 x 50mm 1 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 l Omm 

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 Am D 800 Am 
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 
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Performance - Resa - Leistung - Rendimento 

GKF15 - GKF20 

10 20 30 40 

m3/ri 

50 60 70 

A MO, 
Air flow 

80 

';-..,.2-2..,,,,,A . ..* t <-', r& °,1 : : ' < 

' CODE.- CODICE - CODE - COMO ' ' ' - ' '..,''' '...' ' 4; ' 7 

' 
' GKF1S , 

',!GiCV1500.20s4<''':"Giaii5002:ii 
GK1/15P0220 G1(1/151'0222 

GKV1506210 
GKV15P0210 

. 

'GIOrtSill0211::: 
:GKV15P0211 ' 

, 

GKV,1500212,, 
GKV100214 

Voltage / Phase / Frequency - Tensione / Fase / Frequenza 
Spannung / Phase / Frequenz - Voltaje / Fase / Frecuencia 

i 
V-ph-Hz 1 " " 230-1-50/60 

/. 

IX 115/1/50-60 12 DC 
i , 
%., 24 DC 

+ 
48 DC 

a ,Height'/Widtii/ Depths:Altezza /Larghezza / Profondrta 
14,51-4/ Breite /Tiefe - Altura /Ancho / Profundidad 

i . 
mm ,- 150x150x21 150x150x59", ,' 150x150x59 - 150x150x59 -150x150x59 150x150x59 

Power absorbed - Potenza assorbit 
Leistungsaufnahme - Potencia absorbida 

W/A t ' - 
/''V,,, % 

22/0 14 
t 

,!' 22/0 26 .. 
, + 

3,5/0,3 
t'S' L + 3,5/0,14 i 

, 

3,5/0,08 

.` Température limits - Limb temperatura 
, Temperaturberoch ,'1.1Mites temperatura 4 " ., , . \ 

s 5 , °C . , ' - 
-10470 -10470 

., ' 101+70 
. 

-101+70 -10/+70 
' 

Protection degree - Grado di protezione 
Schutzgrad - Protección 

IP 54 54 
1: 

' 54 54 
r- ,, -4 

54 - 
t , 

54 

Noise level - IlliMorosita '''," ' " 
Gerauichpegel d8(A)- Nivel de ruido 

dB(Ár , 
. . 

45 ,, 45 45 45 - 45 I, 

Fan flow GKV- Portata ana GKV 
Luftmenge GKV- Caudal aire ventil GKV 

mVh i ;I' -:',"' 67 , /"-' ''''' - , 67 , ' 67 tr. :, 67 67 

" Fan flGKV+GKF15/6KF20 - Portata ana GKV+6KF15/6020 i 
' tuftmertge GKV+GKF15/GKF20- Caudal aire mull GKV+6015/6KF20 

,-,'' , 

- - '," °. , - ' 

' ` 50/58 '' 50158 . o* 
,.'''. 

" k50/58 
, 

50/58 ,, 4; 
< 

50/58 

Air flow direction - Senso del flusso d aria 

Richtung Luftmenge - Dirección del flujo de aire 
, 

S 

' 

'';',,,,,--,4 , , , ; 
A R , .:: /P > / VP r A1P 'a 

r ... ' AIP 

82 

MUS A1US 

Et 94444 

/S SS S55S 
SSSS 

;!;\ 
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WS54 series powerpoints, IP54, surface mounting 
Size 71 x 81 x 87mm Available in Mist Grey (MG) 
10A weatherproof single powerpornt, (MG) 

WS38 series weatherproof single powerpoints, IP33, surface -mounting 
Size 73 x 89 x 65mrrt Pushoiïts for 20mm plain conduit at top, sides, rear and bottom Supplied with 
2 x Cat No C20S2OP connectors for 20mm screwed conduit Switch padlockable in on or 'off' 
position Sealing ush caps provided for cover and mounting screws Switch is 770 series, socket is 

38 senes 
10h weatherproof single powerpoInt 

10A weatherproof single powerppint with neon-indicatór_ __ 

10A weatherproof single powerpoint with roundearth 
10A weatherproof single powerpcint with double pole switch 
15A weatherproof single powerpoint 

2WS38 sedes 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 C20S20P adaptors for 20mm screwed conduit Switch padlockable in 'on' 
or 'off' position Sealing ush caps provided for cover and mounting screws Switch is 770 series, 
socket is 38 serves 

10A weatherproof double powerpoint 

10A weatherproof double powerpäntwith neon indicators 
10A weatherproof double powerpoint with round earths 
10A weatherproof double pawerpornt with round earths & neon indicators 

15A weatherproof double powerpotnt _ 

i OA weatherproof double powerpoint, with double pole switch 

Weatherproof light fittings and accessories 
Well -glass light fitting with standard clear diffuser, IP33 
The Cat No 610 series provides an extensive range ofeppbcaeons while limiting the models and 
accessories to a minimum They are low priced, highly impact resistant, fully weatherproof and have 
a wide vanoy of applications n the home as well as commercially and Industrially M mouldings black 
only Size 1,71 mm diameter x 187mm high Base dia 114mm Max globe 75W Clear diffuser Other 
colours available - Opal, Amber, Red, Blue & Green 
Weatherproof well -glens Bp light_ Bing for surface mounting,- _ 

Weatherproof well -glass BC Tight thing with bracket for direct wall mounting_.1 00W max 

_Weatherproof well -glass BC jght ping to suit 1,6mm threaded conduit entry 
Weatherproof weft- glass_BC fight thing to suit 20mm threaded conduit entry 

Weatherproof well -glass BC light hing to suit 50mm plain water pipe entry 

a 

ti 

Well- glass,light fitting with, long opal diffuser, 1P33 
Seiies 610/1 may bfi saving ceimpacl üórescerit lamps. Available with ópál diffuser 
Ginty. Siie 171 mni.diamèterz 232mm high: 
Weatherproof well glass BC tight fling for surface mounting _ 

. Weatherproof.well gtess_BC light tUng with bracket for'direct wall mounting 

Weatherproof welt -glass 80 light thing to suit 20mm threaded conduit entry 

Weatherproof welLg)ass EtC light rang tö sutt,5thnm pÍarn water pipe entry 

Accessories.for 810 and e10 /1 series 
Bracket only for direct wa mounting.. Mounting centres 84mm projection 195mm._, 

Post iou, rig_ ánge,for §Pram post_.. 

Standard length diffuser to suit 610 series ,., ,_ 

Long diffuser td suit 610/1 series accepts electronic energy., saving lights, Available in opal only,,, 

Diffuser extension piece for 610 & 6.10/1 series: 38 x 178mm diameter 
Two extensions can be joined together if requirod : Available in cóar only 

Neoprene weatheipippt gasket 

14-3 
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,Advantages 

Features:., 

Core range 

DSï -30A 

DS3 = 'Oct A 

DS6 -9oA, 

DS9 - agoA 

DS2 - ago 4 

Dimensions 

Spare parts: see page 273 

etwin 
DECONTACTORrM 

offering 

metal- bodied 

Polyester 

from9oto demanded 

provides I 1+- i 
><4 . ? . £ < ° 

''=,` t G t i 
°. `'` '`.m.. f 3 *%a. 4, ,#, 4'Ac*%I4 A'>y=il- 1r`".ir`"*af 

-"P At <r ; :Y! s 4 .11k 

Cpairoltrittc 
;5 

industries' 
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Etécttitat ëátutés# 
,c Y;^1 

o Fromtó aSoAAinps - Vóltáge`up tÓ9loflo VòltsAC-árS.úpxto'25ò .. .. 
*AT in 

,er.';; . Y . .. 
o lntegrái°switchiiig'déviée,6á defined, i`ciaúse 2:8 óf iECJEtV 6ó3o91,standardP° =,'.;` 

s Eqtitipédiáitirsitvérr niëtel butt-contcs'áït metas b'ráid fár added reliability 
and lifetime ° ` ` , 
Socketoutletsafety shutterprovideS;11Pr¡X prgtêctión . 

""*A' 

r s ^ 
' °,`',ia 

->,á , X 1, 

,,prevents acccess,tó'-the eleètrkai contacts' of the socket-4 

plug`ls°iémoved,4X p'rót'ectoneganst solid foreign öbiects and 'tv, ° 4gccesstotárdouspárts):, ' ._.< < 

The sbcket,oïálet ere kept iiëán and accessible (to'1`mm diametër,v,res). 
even wheñ the socket oúlet Od Is operí, e ` v` 

;^. 
Unig eyi g ÿstëm allows di`scrimitá ñ°bêtween'zg dent pòwër súppliés 
(vo(tagi; frequêïtq; AC and úC cun-ent) ., ` # A0. 

.>ua ,ì :,_- 
` .g,- 

focyçlesuilderñortnal operátiorî and overlgád cóndttions froinï to 8 time-, 
td ig ori'iötédurretti)amore 

. .. 
th átg llóse re 

gir 
edby i EC / 0,1 ó3eo 9 : i standard 

o Versios with auxliary cónF tácts 
s r 

' 

, 

. 
Ñ. . - - .°..``- 

. á.; - -.,.a "-_. 't. -.F=-= 
Nleb fiániçál:feátiúies . , . ° ï 

= ;,. ñ` 
' tic 1P54155té tìgifhiéss iSáÁ and iSoA madêls avaitáble,aLso,iñ.iP66/67 - 

>d -- . a a ,. s >; , . . > 
o Casiri made of "ss fibre reinforced ester ó'to i o' rovidi 

.e.,,-,;> 
,PY (3 s..A)-p ñg'ezçéllent,,,, , ,.,.. 4j 

electriç insulatioh, high resita, nce tócorrosive; UY aiid chémical,agent'environinénts° x 
^$+ :.® R,lr 't"4 - a` - .Y°7r.;s.. -<. >ea !:. é..f..et4;s-s:r, riigit; 

Y 
iralxeistaç`e (1Käß impti",rësntance). ` ,; > ^; 

:o h ° - ' - -.. . ̀ x °- 

: Casings made öf.ánti-corrösio"ti treateá metal (gó tó zsóf`providing high,températurê. 
} c s r i"»,,; , . 

e. resist* and eXCeilent méeftanicalresistanée (/No9Almpa resistánce) ;uc 
Ute te pèrattne:o°Cá r>:ic"., ; ,,Yr'».:: '°. .. 

, (for f 'êti peraturés,óutside this range, prep se coìifáèt rs) . 

-.9 Sprin,gássistëd tërmináls íiiïáffected;bÿ vibrtióñ áñd(tfïérïiái çcli 
rr .i. áóy "s -_ 

'Sëifñíitg U.sétfre[iirtingfiidciri;request, p ^° ,.,..,-= , ;,r. , . 
. ,. 

Re 
.;<r;.. 
ory,. eatultes 

DS deco taçtors cmpty=with:' 

ndárd'and EN 6oMug-at ro art standard 

(plug orrd tets`(ór industajíirrposis)4 
The'ropean tàw°Voltage;Öirective (dec.nee N,°93 ío8s.dutéd 

h 
: c ; 

ü x ámd.R a-6. 
`P'l;lovember îg88 o The french decree-1i° 86-io5O'dat 

relating-to workers' protectián, h, _: 
Thëìtreêsrelátiñgtovárk°ér`s''-pío'téékioñ in t;ëigiu ; Spáiri äñd Italy, 

° o The Ìóaá bréakiiïïg`cápacitji:áçcördiñg.Eó,ittil'ìsatióñ áteg riésA_Csi ° ñ 
and .K.23 of 1Efr ¡ EN 6o9q=3 (switch Standard). '; ' , , '_ ,: a . - - 

Atsoced.b1 YfÉtiTASCCÌÉ;ÌI.,1,1iriä;CSA.(French,; Ariiërlcoñ,Áústral7añ an 

Canadián'trtspectiori,l'nboratorres). " 
°,r > - ::-: F.a 

. , 

AN 
STRt.1A LABpRATORïSpw 

a 

DS 
Advantages 
Core range 

D51- 3oA 
D53 -50A 
DS6 - 9oA 
DS9 -150A 
052 - 250A 
Dimensions 

SPEC?FFrGA1:rot1 

l P54/55 Plug and socket- outlet 
with integral switching device 

AC22/23, safety shutter (/P4X 
socket -outlet), silver- nickel 
butt contacts with metal braid, 
comply with BECMA international 

standard 

Product technical data 
sheet on e- catalogue 

- 

www marechal- electric coin 

31 
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Marechal's emodllilar system 

AmòdularCealgn 

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. 

AU part numbers start with a '3'. 

1° character 2°' character 3" character a character 

T 

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 

3 := DS. 1 = Blúe p9ÌyPo =1 DSs {30ÁL 

4 = GI* poly ,3= DS; (50A) 

= Black poly ` 6 = DS6 (90A) ° t " 

9 = Blue metal 77,°' ,9 L. 059 (150A) 

Usage 

4 = Socket -outlet 

='Inlet 

= DSs (250A) 

Supply voltage** 

OBA= 20-24V 7- - 
4033 = 190-230 

:015 =. 220;7250V 

380-440V 

017 = 380-440V 

193= 660-690V_ 

A = Installation accessory 

._.w,,: .. ,s,'; 

Frequency Polarity 

-OAT 
-5017z 3P+E 

50 Hz : 1P-41+E -; 

50Hz2L .314E, 
50H%. 3P+N+É T 

50Hz . 
50Hz:° :3P+N+É;; ,-197_=- 660-690V 

013 = Handle 
027 = Inclmed sléeve 

053 = 

** 24 different power supplies (voltage, frequency) and 12 polarities are 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 30A, 400V, 3P +E blue poly wall 

mounting socket. 

The D5 with a 3oA rated current is DSs 

(see pages 34 and 35). 

Order a 3oA 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 34 013 

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: 311A 053 

32 

You can check the two part numbers found: 

I 3 I 111 111 141 0 1 3 

13i11 A 31 

DS 
Blue poly 
30A 
Socket -outlet 
400V 3P +E 

DS 

Blue poly 
30 A 
Installation accessory 
Wall box 
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...., 

- ,.'l .: '.° '' ,. 

,I. \ 
4 ... .:'. . p 

''' .,/<(' 4 ,'r °S, 
-:., < 

. . ''.. ... 

,/ '.1 
, ,44 Y:; 4..., ..i. 

,. '... rr . 

.0 

;,a4E:triteDS core:range ''- . . . , : ,,,,,*, , '''' ,r ,g, 

4, - 
' '';, t.dLiiiiiifélto;iiingtabte are.described.tfie:nioSt ire'quen;configurations.,TAva4pAk: 

..>.-Aw 4f174. Vtestgee .,,,*P.., 
required,configuratinn is,therOcto'notioplaurther in theIpartnumber pages:. 

'44iChirifigeratiiin inctLicleSLwo PartilumbezbneArlhe activeipirt (socket-outlet oriti le 

- -and Ojiti tfiktii' SiltWoriNMis'erftwa- kbtx , inclined 'Sleeve' c,fion streY:' '' :,- , r's': 

r 
4, ' '5fr, 

A . , 'Lf.rirK1t''e 

Wall mounting indined Coupler socket .. Plug Vail mounting. - \ Seckit*Itr,'- socket :-''appriance- inlet , 

DS 
Advantages 

Core range 
DS/ - 3oA 
D53 - soA 
DS6 - goA 
D59 - 250/1 

DS2 - 250A 
Dimensions 

- Inclined , 

Active part \ Tsocketro'utlet Socket-outlet, Socket,outleti, Infet,tr inlet . 

F+ nstaIlationassory Byitallpty.. ,'Si Indinidsleevé Hjiandle "H Handle B Wall box:' Si ladlin-etisreeye7 

PSI 30 A (poly) 
Voltage Polarity Part Number 

1130.v " 
Limstallation açcessery 

Ai:Ft 
k+ nsta1laUon acCessorY, 

i. installation "iciessor;-- 

3114015. 31 11 015 -- 
31 1A 067:, :31 lA 027 

31 1AÒ27 

3114 >3114f7 
311A 053 31 14027 

3114 013 

31 1A053 

sttipis_L 

3114313 

DS3 50 A (poly) 
Voltage Polarity Part Number 

311À013 

3114017- , 

311404:.L. 
Example described at bottom of previous page 

[jiffy 

1+ itioi icCess9Tr 
7- 

Finstáiáti9n apr...essory: 

Appy - .!.131.414±E*1 

6.924.9.c_Ps.sgE.L. 

73{14sil5 
3) ¡A 1124 7 -76ii- 31 053' 3A _ 31 3A 

31- 34 013 *31 311013 , 31 34 013 '- 

11-* °517:---. : ..:. 1 39P rf - . --.. ' di 3, 03:- -:-- ---1 

: 31 34 017* 31 34.017* ,31 34 017 * 

13-3 0532; ,`,;°,;&31 .3.A0# :: :,..T..: 313k013 

D56 90 A (polyormetal) 
Voltage Polarity Part Number 

els 31 ií15 

,1k9-5.3-*: 1A,013^.. 

c 31-11613 

31 

31 18017 

013 31 1A09 

77-31.34:0,53 

-7.3:; 31 38013. 31 38 013 

1:7-11 3A 013 31 '*053 

1,18 Q15 

L311/1' 027. 

-; 

- 311_9 91...L1:12 
3TTA'027 

31, 3A, 02777 
3113,811377 

11.38 31.38, 017 

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 = poly, 9 = metal). 

r4OOV °--- : ',3P+E -:,A, ; 31;64 013 . '''' *31 64 013 `' 31 64 013%.`" °31 68 013' -- ' 31 68 013- , -all 68.013 ',s.'- _ - 
f + installation aiceisory 31 6A053 31 6402i - 31 6A 013,, , 31 6A 013 31 6A053 , -. 31 6A07 

,31a.iN+E` '31` 64 017 ,,;31,64 017 * ' 31.64 017**',74:: v 431 8E1017; ' ''''',3-1 68417 - ':'''i 31 68 01/ -- ---- --- , ., 
L+ inatillationáccessory 31 6A 053 31 6A027 31 6A013 _ 31 CA 013:-; 31 a- 653 `',',. 31,6A 027 

DS9 150A (polyormetal) 
Voltage Polarity Part Number 

r4ò0V 314E 

oir 3P+N+E 

installation itiessdir-L'' 

31 94 613- 

9A-0537" 'I* 31 

.3194017* 

1-3-9 9A 053_1: ''''t,31 

DS2 250 A (metal) 

Voltage Polarity Part Number 

94 013 ": 31194 013' 7, 31 98 013 Tr; 31 96 013 --31 98 Off"' 
T55792A10:13 6:46 6579ALOT3T45"4:3419E*7 7:,..3179R02 7 " 

94017* -7.-11 98p17 -1 481( i 
9A--02-7 65 9A'013,045-tE) s:5 9A 013 D45 (E) 239 9A,053t;T, 31 9A 027- 

(E) = elastomere 

4100V 3P.rk5-;1 3240i3' :As 24 pp' 3924O13' ,39 28 013.': -39 28 D13. 39 

essory7 33-2A 053 392A027 39 4613 Or ÀOfl) 2ke53 
t'460 V 7-'73P+N+E _)`39 24 017 * - 739 24017 . 39 24017 '--139 28 017' 19 28 017 39280f7 

r+-insq**Iecessory'_ 392A053 :70 ?rAii 7_7 012A:0130) 4e iÀ pirm) g2A021:71 
(N) 

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) 
neoprene 
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I.0 NrTACTC! 
., . , e 

34 

Main options 

Device for self-ejecting coupler socket 

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 

o 0 
Closing mechanism 
(finger draw plates sold per unit) 

Ejecting mechanism (shark fin) 

Tension cord 

i i (sOCkgt-'OU11et) I' 
(socket-Outlet + mle0 IP ° ^` 54 

IK (poly) ' ,t 08 
ÄUmx3s., g; 690VAC-250VDC 

. . 

4_ 

,,Wiring'(min - max),flexiblé 
Winng (min - max) stranded 
Other wiring on request 

max flézible / stranded 

2;5'Í6 mmz4! : 
25/10mm7 

10 /;16 mmz. 

Rated currents (IEC / EN 60309 -1) 30A / 400V 
Rated currents and operating voltages 30A / 400V 
(load breaking capacity according to IEC / EN 60947 -3) (AC23) 

$O Socket -outlet (female) 

Standard 

3P +N +E version 

Version with 

aurahary contacts 

Voltage Polarity Material Part # 

2P' Polyester 31,14 ÔBA 

190 -230V 13P+ Poiyestèr`, 31 14 033 = 
Lip-216v 1P +N +E,.,. Pólyéster 3114 '015 

8310 -440V, 3P +E ' - Polyester 31 14 013. 

( Dual voltáge* 3P +N +E -a Polyëstér 31 14 017 

'see iront cover flap 

Other voltages, polarities: see page 8 

Socket -outlet (Umax 400V) with auxiliary contacts 

With 2 auxiliary contacts (3ÓA¡ Sccket + 972 

B 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 

fpó7 wiittightness Socket # + 600 

Device for sell- ejechng coupler socket - Socket g; + -35477 
Device for self -ejecting plug - Socket # + 352 

¡Self- retuning hd ; ^. Socket #r+ 

8Ó°Pe 9 Socket # ,+ 10 

1,180° -opening anÔ self-returning lid _ Socket It + 18- 

Pàdkìdnñg shaft up to 3 padloks 8 mm 0' `sodtét q , +, 8447_ 
1Stopbultoñ Socket + 453 

Rubbér, cover for polyester h; ' ; Sddtét ñ. +° 833 °jam 

If you want to equip a socket with two or more options: 

call us at +33 (0) 1 45 11 60 00. 

Socket -outlet accessories 

ssin méchanam n er draw late 31$1 A 346 
_g._ .,..._....lfi 9 ,.gyp ) 

30A/500V 
30A/500V 

(AC22) 

c:: Inlet (male) 

30A/690V 
16A / 690V 

(AC22) 

Voltage Polarity Material Part # 

20'-'24V71' 20 ?polyester-, 31'18 08Ä2 
190-2301r:3P+C ; Polyester 3T.718-8-1133; 3 3 

-250V 1P+N+E Polyestër 31-16,015 7.] 
380'7440V_, SP±E, ' PPotyester . 31 18 013_, 

8-440V' 3P±N+E ,Polyester 31'18017 

Inlet (Umax 400V) with auxiliary contacts 

qn 2 au ,diary contacts (30A) net 4 + 972 

Inlet options 

IP67 watertvhtnes 

Inlet accessories 

fIP67 Cap_., 

Pei[:do ng lid 

f+ + 600 

Clgstngmechanism 
_ 

(fingerdraw plate) 311Á346 -1 
[Egan méchanlsm (shárk fin) ÿ. 31 1 -A i83-8 
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DS 
Advantages 

Core range 

DSs -30A 
D53 -5oA 
D56 -9oA 
059 - i5oA 
D52.25oA 
Dimensions 

Iñstállátióìti à°ccéssóries 

© 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 

Entry 

M20 

b M32 

0/140 

31.1A 053 51-8A 05-87 

=°311A083. - :51 BA 058. 

51 BA 058 

31 1Ä 653 391A 853- 391A053 391AÓ95- ' - 

f:31 `tÁ 553-418 I`W 39 1A 653 418 ',{r°' 39 tA 095 418 
31 1A653419 mm 391A653419 391Á 095 419 `¡ 

T 31ry1A 653 4207,? -39.1A 420 
. , 'r 391 Á Ö95 42Ó,. 

. ,........-.653 .,,.e.._ 
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° 

Straight 
metal 

Handle 

027 5111A 757 

Straight 
poly 

39"1A,027 391A127. 

Straight ply with for 

poly cable gland ejection option' 

Straight metal with 
metal cable gland 

Cable dia. 

15 -21mm 31 1Á`O13 

Handle for fiat or steel armoured 
cables on request. 

Straight poly.flowerpot 

with metric threaded entry' 

Cable dia. Cable dia. Entry 

i6 -12mm .311A753 311A463' ;6 -12mm 311A963 !M20;'311A253,417 I 

11:18mm- 31:1A,253 25P4.- 31 1A,44325P ITO-- 18mmw311A953 2561 M25T31T1A253418 °'71 

,r1"7,8 25 mm 311A25332P 311A44332P ;M32 3l1Á.253419' 

[ 22, -32 mm 31 1A 253 401" 311 A 44349_6 

' Handle with eyelet for tension cord 

OIndustrial - Domestic adapters 

Domestic socket -outlet 10/16A 230V + iiaraehal industrial 

inlet 1 P +N +E, 10 A 230 V fuse protection 

Type Material Part number 

UK w < Poly 31)9915:D10 * j 

FR_wdh safety shutter, poly p 3118 015 D16 

All these domestic socket- outlets are available to foreign 

standards : replace 040 by 011 for France, D30 for Germany, 

006 for ltaty, D08 for Switzerland, D67 for Australia, D80 for LISA etc 

MARECIIAL ELECTRIC Catalogue 

M40 :<-31-1W2-53-4i6- 31 1Á 253 420,8 
Cable gland on request. 

Wall.boxes oiïd j' sleeves 
tea: 

These wall linXes are designed fire 

easy wiring, recommended for large conductor cross- sections 

t'ò mm ')è M , , .ors, ' 

- entnesandexitseitherattop ,bottomorsides ' 
stock reduction, as'Die same wall böxis_ccimmon to several products s-= 

The sleeves are angled Vò°) tò reduce thë socket -outlet protrúsroii ànd impact 

risk (for lifts ...). r : < 

uNNSee full rmige o%bóxes óö *tie 86, 

35 
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Device for self-ejecting coupler cocker 

Device for self-ejecting plug* 
Sea Operating Instruction on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

Accessori 

IP67 Inlet cap 

Self-dosing lid for inlet 

Ejecting mechanism (shark fin) 

Tension cord 

36 

(socket-outféu 1P 

- . (socket-outlet + m)et)1P 

IK (poly) 

dctÇ 

(7.;, 

- 

'';` 55' 

54 

08 

'A%: Wiring (mln tow) flexible' 
e Winng (min max) stranded 

' Other wiring on request 

4 

4 

-1000V AC = 250V DC - max.flexible ' 

/ 
/ 16 inn', 

16mnf 

Rated currents (1EC / EN 60309-1) 50A/ 400V 

Rated currents and operating voltages 50A / 400V 

(load breaking capacity according to IEC / EN 60947-3) (AC23) 

, 50A/690V 
32A/690V 

(AC22) 

® Socket-outlet (female) 0, Inlet (male) 

Standard 

3P+N+E version 

44, 

Version with 

auxiliary contacts 

Voltage Polarity Material Part 

30A/ 1000V 

(-) 

Voltage Polarity Material Part 

r20--24 V "olyester 31,34 08A [20'744V 2k. ToìyesteL. 31 3866k j 
190-230r .3P+E Polyester 3134 033' I 190-230V 3P+E 1: Polyester 31 38 02371 

r220-250V Polyenier. 11-34015 220-250V 7061yeaier 31 38 015 

3a7o-day,:3P+E,,i+i4,Polykir, 313401g !380-440V 3p+E ,:`;:polyesfer; 31 38 013 

Dual vottaii* 3P+N±E72Polyester "31 34 017"23 !STIO=440V :3P+N+E ',Polyester 31 38 017 

See front cover flap 

Other voltages, polaritMs: see page 8 

Socket-outlet (Umax 400V) with auxiliary contacts 

With 2 anxiliáry contacts (16A):" # 

%L.Lithiauxilert'contacts (16A) ""7 Socket n4-264 11 

It 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 

rifjaief401* Zsocket! + 600 

ifinvice for seff:eiecting oet -,,Socket #1±...334 

Device for self-ejecting Socket it "+ 352' 

Self-retuminglid -71cieket i -R 

0V-opening SóCkeln.:+sLik_ 

.180°-openiqand so11-retuming 7-Seclit417:-18-121;. 

Oclang shift up to 3 padlockainn0 -Socket 

Sib') button Sockelit, +1453 j 
rkuitibir cove-Far: polyester 

If you want to equip a socket-outlet with two or more options: 

call us at +33 (0) 1 45 11 60 00. 

Inlet (Umax 400V) with auxiliary contacts 

[with 2 aexibary contacts-06A) Algid #_+,,gr4zi 
57viih Cindery cintacts (16A)L- # 264' 

Inlet options 

IP67 wee lifoFt 600 

Inlet accessories 

1P67 clp L3l3A1 126 

[3:elk-clOsiilgi 31 3A226 1 

Tens)ancord 

Ejecbng mechamsin (shark ,±4.::31 3A 338 

31 11336 
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DS 
Advantages 

Core range 

DSi -3oA 
DS3 - 5oA 
DS6 -9oA 
DS9 - i5oA 
DS2 -250A 
Dimensions 

© Box 

Entry 

M25 

Wall box 

poly 30° 

Wall box 

poly 70° 

" 51 CA 058 

1 3 3À 053 51 CÄ 058' ,', 
51 a 058`x'' 

51 CA 058 

Wall box metal + Wall box metal + Wall box 

poly sleeve 30° metal sleeve 30° metal 30° 

Wall box metal + 

metal sleeve 70° 

Wall box metal + 

straight metal sleeve 

M2o _ 31 3A-653411-7- 39 3A 653 41i" 
31 3A 6537:R; 39 3A 653 

31 3-4S-3-41,97-393A 653 419, 
?M4.9 ^31 3Á 653 42ö 39 3Á 653 420. 

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost). 

S( Sleeve Inclined 
poly 30° 

Inclined 

poly 70° 
Inclined 
metal 30° 

Inclined 
metal 70° 

31 3A 027 51 CA 757 393A027 873A087 

OHandle Straight 
poly 

Straight poly with for 

87, 3A Ó53 417 39 3A095 417 

39 3A 053 , 87,3À 053 4 39 3A 095_ 

873A053419 ,393Á095419' 
87'3A 053 42(Ï , 39'3A 095 420.'> 

Straight 
metal 

39 3A.127 

Straight metal with 
poly cable gland ejection option metal cable gland 

Handlewith built -in 
finger draw plate 

iThis straight háòdle ls- 
recommendéd for lò llne 
connections. 

Straight poly flowerpot 

with metric threaded entry * 

Cable dia. 

10 -30mm 

10 - -30mm 

31.3A 013 

- 31,3A473* 

" With built -in finger draw plate 
(for in -line connections) 

Handle for flat or steel armoured 
cables on request. 

Cable dia. Cable dia. 

6' =12 mm íf,'31 3A 253 20P; ;.31 3A 443 20P 6 12mm .313A 953 20M 

13 -18 mm 31 3A753 31 3f1463 10 -18mm 31 3A963 ` 

l18 -25mm W 31 3A25332P,< 31 3A44332P I16 -24mm 41r3A95332M- 

22 -,32 nim w31 3A 253 40P ' 31 3A 443 40P :,22 -32 mm 31,3À 953 40M 

Handle with eyelet for tension cord 

Entry 

íM20 313Ä253417' 

IM25', 31 3Á 253 418 -J 

(M32 T31,'3Á 253 419 

M4Ó,31 3Ä 253 420y 

Cable gland on request 

à Pérfect tcable fitaónd, ' 

bniád: tighteñièg:róñge 
a : . 

A special anchoring system provides a perfect cable fit and. 

a broad.tightening range (multi -layer bush to choose best - 

cable fit), 
s ,á. B' 

F : °..«... i" "`°'L .. 
..r 

'.. . , ` .. . ,3ë ß= .. °.. 
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Main options tfl 

Device for self- ejecting coupler socket* 

Device for self- ejecting plug* 

See OperaBng Inset, ton on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

Accessories 

IP67 Inlet cap 

Self- dosing lid for inlet 

t 
Ejecting mechanism (shark fm) 

Tension cord 

38 

(socket -outlet} IP ; ' ° 55'h, Wiring (min Max) " flexible{:' 

(sodiet- eütlet+ miet)'IP-. - %54 Wing (mm max) stranded 

IK (poly / metal) - 08/09 :, ' Other wrong on request 

Umax ' ; 1000V AC - 250V DC''' max flex)bte / stranded 

Rated currents (EC / EN 60309 -1) 90A / 400V 

Rated currents and operating voltages 90A / 400V 
(load breaking capacity according to IEC / EN 60947 -3) (AC23) 

10/25mrt': 
16/35rtim2' 

35/50mm2 

90A /690V 63A/1000V 
63A/690V 

(AC22) 

$O Socket-outlet (female) O Inlet (male) 

Metal version with 

auxiliary contacts 

Standard poly 

3P +N +E version 

Voltage Polarity Material Part # Voltage Polarity Material Part 

( -) 

1190-230V ` 3P+È §_ ,"....Polyester 31 64 033 - 19Ó=230V 3P±E Polyester 31 68 033 a_ ,... .... .a._ -, M w Metal 39 64 033 Tr Metal ' 39 68'633 

; 220-250V 1.P+N+E . . Polyester 31 64 Ó15 '220-21ÓV -1 P+W+f Polyester 31 68 015 

'Metal , 39 64,015 
A - ., 

`t 7,_. - _ 

' Metal 7 39'68 015 

-Polyester 31 64 Ó13 . L i380=440 W ¡,L 3P+E :;Pölyestèr 31 68 013 - 3P +E 

rDual voltage *, 3P +N +E 

-Metal 39 64 013 1 = Metái :7 39 68 013 

Polyester 3164 0117, 380-440V 3P+N+E Jölyëster, 31 68 617 
_ ß MetaÌ 39 64 Metal 39 68 017 7j 

L6606903P+E Polÿester 3164193_ 
1 

;660-690V3P+E Polyester 3168193 

: Metál 39 68193 

Polyester 31.68 197 ,; 

Metal" 39 68197;:, 

..............._...-- -,--_ _ _._.---_.,_ _ . .._-.._... 
--Metal , 3964i93`.r -7; -77 

1660=690V,, 3P+N+E, ,-x-Polyester, 31 64,197 

117 Métár °, 39 64197 

See front cover flap 

Other voltages, polarities: see page 8 

Socket -outlet with auxiliary contacts Inlet with auxiliary contacts 

E11 2 aux(hary contacts (-5-A)-7-77' " Socket # + ° With 2 odor), nco tacts (5A) Inlet # + 972 
tVitlt 3 auxiliary contacts (5A) Socket # + -263. , ( With 3, auwhary,contacts (5A) 

` 
-7771ifet # + 263 

h 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 Inlet options 

rIP67,watertlghtness s_ . Socket#L +,-6 watertfghtness 

( Devifr ce selleiechng cou pler socket 
,. 

Söcket á 

Device for sett -ejecting plug 
. 

Socket # + 352 

Set returning id Socket #' -+ V' Rw 

:180 ° - opening lid Socket # + 1 g 

'Clio opening ánd self- reblmmg htl7 socketlf i .::r Inlet accessories 

Padlockng shaft up tó 3 padlocks 8 mm 0 - 'Sidi # + ,844 IP67 cap" ' ` ' ° ; ä . 316A1264 , ..' 

!'Stop-button ' Socket # + '453 seg closing 60 mr' 31 6Á 226 

Rubber coverlet polyester latch ° r Socket #+ 833 Fecbng mechanism (shark fin) 

_ 
WM 31 6-4-'3-35 - 

Rubber cover for metal latch Socket # + 835 Tension cord 31 1A 336 

//you want to equip a socket -outlet with two or more options: 
call us at +33 (0) 1 45 11 60 00. 
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,,.6., 
Full rmnge of bxlxes Page t& 
Dlmenskuis'jrage 44 

"Technical Máñùai pagee150' 

DS 
Advantages 
Core range 

D52 -30A 
DS3 - SoA 
DS6 -goA 
DS9 - isoA 
DS2 - 2S0A 

Dimensions 

© Box Wall box 

poly 30° 

Wall box 

poly 70° 

Wall box 

metal 30° 

Wall box metal + Wall box metal + Wall box metal + Wall box metal + 
poly sleeve 30° metal sleeve 30° metal sleeve 70° straight metal sleeve 

Entry 

''`51 DAP S° t j : 
51 0A 058 ' ' ` ; ; . ' 

íM40 31 6A 053 51 DA 058 -' W 39 6A 053 

M50 â ñ , 
,Z 

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost). 

31,6A-653 418,: 3 9 6A 653.418 ,, 1 87 6A 053;418`. ., 39 6A 095 418 

31 6A 653 419 '.,39 63_6531191 87,6A`053 419 , 39 6A 0957419 ;- 

3-6'6A 6957 

39 6095 429 

31 6A 653 39 6A 653 - -- 87 6A 053 ` 

31 6A 653 429_ _395A 653429'4 . 87 6A 053 429 

SL Sleeve Inclined 

poly 30° 

Inclined 

poly 70° 

Inclined 
metal 30° 

OHandle 

31 6A 027 51 DA 757 39 6A 027 

Straight 
poly 

Inclined 

metal 70° 

87 6A 087 

Straight poly with for 

poly cable gland ejection option * 

Straight 
metal 

39 6A127 

Straight metal with 
metal cable gland 

Handle with built -in. 
fingei draw plate? 

-This straight harîdle Is' 
rècì mmended fór m -line. 

connections.\ 

Straight poly flowerpot 

with metric threaded entry* 

Cable dia. 

13 -35mm 

[13 -35mm 
31 6A 013 

316A 473 * 

With built -n finger draw plate 
(for in -line connections) 

Handle for flat or steel armoured 
cables on request. 

Cable dia. 

-18mm'`31'6A253251' P31 6A44325P; 

it - 25 mm 31 6A 253 32P 31 6A 443 32P 

X22 -32 rum:, 31_6A 753' 31 6Á 463 

r3l)-38mmrÿ31 6A-253 50P V: 31-6A' 1 6A 443 5rOP 

Handle with eyelet for tension cord 

Cable dia. 

10 ,18 mm -376A 953 2FM 
116 -24mm 31 6A 9958 

122Y32mm '31 6Ä 963 

34 -44mm 3t6A95350M 

Entry 

[ M25: 31, 6Á 253`418 

IM32 31,6A253419 

M40- 31 6A 253 420 

M50 > 31 6A 253 429 

Cable gland on request. 

Sëtf ''èJeetiori 

e4< '',,k , '.. aá Stu 
.= 

' ., 
:°Both DS'sockets,and plugs can be modifiedfor self -ejection purposes 

e:g. for use on vehicle's, movable vessels, trailers etc. 
.,''w _ ' 

MARECIü1L ELECTRIC Catalogue 

Sea page 168 for guidance notes or 
contact as with your application forassistònce. 

Protection against. 
mèctiánlcat shock. 

, . 
., 

The poly and^metäl version's'do lìot offer<the: 

same level of protection againsfineéhanical 
shock (IK). According tó standard Ì EC 

EN 5óió %the`pólyvérstóìisiKo ii, wherëás, 
the metal version achieves lKo9 (imp'àct ' ènergy absorption up tor Joules):; <<. ' 

' Formore informations. 
see Technical Manual on pote 164; 

39 
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7 o 

#-# 

la' zal 

40 

< 

Device for self-ejecting coupler socket* 

Device for self-ejecting plug* 
See Operating Instruction on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

, 
5 

(socket-outlet) IP 

(socket-outlet + inlet) IP 54 

IK (poly / metal) 08/09 
s< Umax - - N .. 1000VAC - 250V DC 

Rated currents ((EC/ EN 60309-1) 

Rated currents and operating voltages 
' 

150A/400V 
(load breaking capacity according to IEC / EN60947-3) (AC22) 

- 

a 

*king (min -mix) fla4ble 
Winng (min - max) stranded 

Other wiring on request 
max flexible / stranded 

150A/ 400V 125A/690V 
90A/690V 

(AC22) 

® Socket-outlet (female) 

Voltage 

New version equipped 

with easy closing 

mechanism (see zoom) 

Polarity Material Part # 

Vi-313±E. 

220;250 Vi;";,71p4,N+E E 
Teo -440V ',3P+E 

voltige!,3p+N+E 

Polystar 033 

Metal 910.33 

-4Z707"olyester7 31,94'015 ' 

'11114-tii,'Fil. 3:994 015,2:1 

Polyester 31 94 013, 

met,v 3994.013 

Polyester 31 94O17. ; 

MetaI 39 94. 017P' ' 

6909! 3P+E' Polyester 31 9(193 

Mete! .39 94 193 

-3?+É1 Polyester 31 94 197 

Metal 3994197 1 

See front cover flap 

Other voltages, polarities: see page 8 

Socket-outlet with auxiliary contacts 

Lyilik2:00Wry CptdÇ.t {5A) 5crcke + 972 

it you want to add an option to this kind of socket-outlet: 
call us at +33 (0)1 45 11 6000. 

Socket-outlet options 

k60 /61 waPflighbAP, !uckgt.ft... 6079' 

Pi:vice-fir self-ejecting coupfersoicke) Sockeff + .365, 

for's-77-.!-Sfettm009w:.4' Socket +s:353 

17,Sel:f 

180r ope-nmg Socket4 + 10 

18! opening and seff-returning Socket + 16 

[Padlocking shaft up tojeadloClis 8mm 0. 

7 7,7,77.,-7.-Saiket-if7+ -4-637.71 

-Rubber cover for polyester latch Socket +:44v,.' 
Rubber cover &rir metal latch SOCket + 835 

ff you want to equip a socket-outlet with two or more options: 

call us at +33 (0)1 45 11 60 00. 

Inlet (male) 

,!' , 

, 16/ 50ninf 
25 / 70mm, 

4 
70/ 95mrri2 

a' 

90An 000V 

Metal version 

Voltage Polarity Material Part # 

(-) 

3P+E717"Akityister''-ii;68-0-33 
, 

I 39 98 033 

26;2501,1 1P+N+E77:13olyesti 31,98 015 

"2,,Metal ,,1'.3999015 

L380440V 3P+1_' _Polyesterlf31 98 014.71 

- Metal 3998 03--1 
380-446V 3P+N+E -.7-Polyester 131 98 017 

.998017 4,, 

[CV° -69-"v_ PoIyesTter.198 193 

" -Metal '39 98 193 

96671-6999 3pi _7-P01Y-ester- -31-98 197 

19 '98 

Inlet with auxiliary contacts 

!With 2 auxilficeetiai 1r*1 # + 

Inlet options 

IPS-667 watertightness + 600 '1 

LOeCe forself_ljectmg dplersqçiet_ het vi + 204 

ce forielf--eiectingplug`?.1. i. Inlet t 4 

Inlet accessories 

Ejecting mechanism (plug release cam) 

Tension cord 

ts 31, 9A126 

Al 7§"Kii 729 

,:p96K39an 
31.11936_ 
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e, 

Drinensions pagi,44 . , -te -Technical Manna' page150 ' , 

' 

. : Installation Actess'oflésf--, 
" "., , ' 

. 

- 

C) Box 

Entry 

M32 ' 

LM40 

FM50 

LM63- 

DS 
Advantages 

Core range 

D.51- 30A 
D53 - 5o A 

DS6 - 90A 
DS9 - 250A 
052 - 250A 
Dimensions 

Wall box metal + 
metal sleeve 20° 

Wall box metal + 

metal sleeve 70° 

", 39 9A 053 419 '.',..;.- . 87 9A 053,90_, 

39 9A 053 420 .:-.. 

. 399A 053 , ' 1-5.,-87 9A 053 , , 

--,19 9A 053 463 

The boxes are supplied without any cable gland. 

10 Sleeve Inclined 
poly 30° 

Inclined 
metal 70° 

Inclined 
metal 30° 

Wall box metal + 
poly sleeve 30° 

Wall box metal + 

metal sleeve 30° 

Wall box metal + 

straight metal sleeve 

31 9Á653 410: 

'-11 9/k653420 

31 9A 

653,46,v, 

® Handle 

31 pA 027 8719A087 399.00 

Straight Straight poly with 

elastomere metal cable gland 

Straight 
metal 

39 9A.127 

Straight poly with 
poly cable gland 

39,9A 653 4:19 ";-.; ;39 9/095:419 - 

19 9A. 653 420 - ' 39 9A 095 420 

39 9A 653 - .:77TY 9 9A 095.7. 

39,9053'463 7-77.:739 9A 095463 

Straight metal with 
metal cable gland 

Straight poly flowerpot 

with metric threaded entry 

Cable dia. 

01.¡:25n1.111 

[2.5135inin- 

1-34 - 49 ¡I'M: 

35-45mni 

65 slopp25 : 

65 - 

61 9A 253 631V1 

65 9A 63045 

Handle for flat or steel armoured cables on request. 

Cable dia. 

34-44 inn 61 9A 253 63P 

Cable dia. 

1.16- 24mm -31 9A332Mi 
Ìiin 31 IA 95i-4111e 

474-41-nm 31 9A 9630, 

ìçm 3"601: 

Entry 

M63 619A253 463 

Cable gland on request. 

Z 
6.. , .. 

M. ' , iiew: easy cjösing mechanism 

A new and simplified closing mechanism is now imprámented on the-DS9 and 1:4iPlugs and socket-Outlets as stari- 

dard equipment This compact mechanism is a significant improvement compared to the previous optional closing 
Lever. After the plug is connected, mechanism must befte'ed in order tì:isiet the plbg-traiiel back to parked position 

.>. 
when the DECONTACTOR button is pressed. 

DS9MdMe'ir 
,socket-oUtlei before 

s ng'the plug 

,, The plug s haff introduced, 
-- 

.,. 

, , [ Me clamps are placed, ready> 

i , to pUltthe plug into the 

,.. ,, ,!sockektirget 
, ,,,,4',:,;. ..,.;.,.....- <.,,x4.; v ,t., , 

MARECHAL ELECTRIC Catalogue 

,,, 

The dosing handles are 

- closed, the pliig iiinseited 
into the socket -outlet. 

° 

The mechanism is heed, 

allowing nonnal operation 

of the DEdONTACTOR ' 
- ' 

'Apt* 

O 
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Main option 

Device for self-ejecting coupler socket' 

Device for self- ejecting plug* 

See Operatrne Instruction on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

42 

(socket -outlet) IP 55 Wiring (min - max) flexible 70/95mmx 
(socket -outlet + Inlet) IP 54 Wiring (mm- max) stranded 70/120me 
IK (metal) 09 Other wrong on request 

Umax 1000VAC- 250VDC max flexible /stranded 150 / 185 mm' 

Rated currents ((EC / EN 60309 -1) 250A/400V 200A / 690V 150A / 1000V 

Rated currents and operating voltages 250A / 400V 125A / 690V 
(load breaking capacity according to IEC / EN 60947 -3) (AC22) (AC22) ( -) 

0 Socket -outlet (female) O Inlet (male) 

New version equipped 

with easy closing 

mechanism (see 

zoom on page 41) 

Voltage Polarity 

190 -230V 3P +E 

220 -250V 1P +N +E 

, 380 -440V 3P +E 

Dual voÌtage* 3P +N+E 

1660 -690V 3P +E 

660 -690V 3P +N +E 

" See front cover flap 

Material Part # Voltage Polarity Material 

Metal ' 39 24 033 190 -230V 3P +E Metäl 

Metal 39 24 015 220 -250V 1P +N +E Metal 

Metal 39 24 013 380 -440V 3P +E Metal 

Metal 39 24 017 380 -440V 3P +N +E Metal 

Metal 

Metal 

39 

39 

24 

24 

193 

197 

,660 

666 

-690V 

-690V 

3P +E, 

3P +N +E 

Metal 

Metal 

Other voltages, polarities: see page 8 

Part # 

39 28 033 

39 28 015 

39 28 013 

39 28-017 

3928193 

39 28 197 

Socket- outlet with auxiliary contacts Inlet with auxiliary contacts 

With 2auxiliary contacts (5A) - Socket #> + 972 Wiäl 2 =áulúlíary Ceñtacts (5A) n! ?t t + 972 

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 Inlet options 

6,66 / 67 watertightness Socket # + 600 IP66 / 67 watertightness Inlet # + 600 

Deuce for self -ejecting coupler socket Socket # + 365 Device for self- electing coupler socket - Inlet # + 204 

Device for self -ejecting plug Socket # + 353 Device for self -ejecting plug Inlet # + 204 

Self- retummg lid Socket # + R 

180° opening 8d Socket # + 10 

180° opening and se-retuning lid Socket # + 18 

Padlockng shaft up to 3 padlocks 8 mm 8 Socket it + 844 

Stop button Socket # + 453 Inlet accessories 

Rubber cover for metal latch Socket # + 835 IPtì7 cap 31.2A 126 

If you want to equip a socket- outlet with two or more options: Ejecting mechanism (plug release cam) 39 2A 397 

call us at +33 (0) 1 45 11 60 00. Tension cord 31 lA 336 
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st. s 

"S. = - 
s' 

2 DS 
Core range 

Advantages 

&4 ,..,.,,i', ' ' ' -- .y ,... ::::. DS1 - 3o A 

-e ° DirnerisionS Page 44 ' '141,;.Q.,1?.."' D53 - 50A 
' ' 

. 

'-h`2 

n lcal ,M ,a, nia l 
,,.p 

- 

a r15 : 
.,..,,..,,,. 

D56 - 90A 
, 

' ' , -Np D59 - 250A 

''',,:',14f - ' ,: DS2 - 250 A 
,,..',.- ' -, ' I Dimensions 

C) Box Wall box metal + 
metal sleeve 60° 

Entry 
Um 39 2A 053 

The boxes are supplied without any cable gland. 

0 Handle 

6s 
Straight 
neoprene 

Straight 
metal 

C) Sleeve Inclined 
metal 60° 

Straight poly with 
poly cable gland 

39:2A 027 

Straight poly flowerpot 

with metric threaded entry 

Cable dia. 

34:258fitifi 

1.40.734 MIR 

- -- 
39 2A 013 - - 

39 

Handle for flat or steel armoured cables on request 

Cable dia. 

44141. m m 39 2A 753 

Entry 

443 

Cable gland on request 

appliance 
Intei6o° 

2" 

Coupler " 

' 

MARECHAL ELECTRIC Catalogue 

D52:Joad breakinkiapacitiiptiii0A1 
" ;j:1°e,, 

OSiliThe top of the DECONTACTORTm ringem terms 

of power:oirdeed, it can break up to 2504- 400V. 
, 

' Itsmobi!stdeSign makes itideal for heavyiduty. 
. .industriál aPplicationS: 

Ower.suPply to Medium- pumps and niotors in 

place's near heat sources: industrial machines 
and equipment, 

' e power supply to excavling,machiriei:'mines and 

- '.,quarne,s; , - , 
xs,2 

steelmetatlui6, boiler construction, 
poWeliSiipply to rocket launch pads; poWérSupply 
to aircraft on the ground and to aircraft mainte- 
nanc,e hangars: aeroniuties,aerospace?:---' 

Note:'Of,the same dihiens)óhs as 

'DS4 iS aVailable. Eleitrieál'ihterlockiii,hóWeyer, is 

essential^Viia switch or contactor operefecr,Yia the ° 

pilot contacts in the DS4. 

, 

- Wad mounting, 
socket 6o° 

, 

° 

x. 
..¡R''. , 

:"k'1,-"'"V 

s 7 
, îst 

- ' 

Y 

` , ' 

, ° 32t2 

" 

"-4 " 
;4., 

"k*ZPIUg 

- 

43 
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range? mëñsiáñ 
täóútlët - 

+.E pl ug : 

AT 
Plug 

I 

A 

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 

H 

Socket- outlet h1 Plug connected (As)/ 
4 disconnected (Ao) 

ea re, in a socket- outlet 

YBB 180° OPENING UD 

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 246 275 

DS2/DS7C9 110 75 92 131 118 98 38 115 213 6.5 DS2/DS7C9 310 341 

30° wall mounting 
socket 

YB: 18V OPENING LID 

A B B' 

DS1/DS24C 135 

0S3/0537C 154 

DS6/DS7C3 POLY 192 

DS6/DS7C3 METAL 173 

DS9 250 

DS2/DS709(60°) 314 

128 

151 

185 

151 

188 

256 

285 

315 

1 7o° wall mounting 
socket 

A B CA 

DS1/DS24C 205 175 127 

DS3/DS37C 231 219 170 

DS6/DS7C3 POLY 238 237 170 

30° inclined socket 

YB: 180° OPENING LID 

1--- -0* Plug connected (As)/ 
disconnected (Ao) in a 
3o° wall mounting socket 

YB: 18V OPENING LID 

CA CP D El E2 H Y YB Z Od Al AO 81 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 DS6/DS7C3 POLY 283 304 220 232 262 269 

80 98 130 105 105 28 220 239 181 7 DS6/DS7C3 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 Y Od 

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 (As)/ 
disconnected (Ao) in a 
70° wall mounting socket 

Al AO B1 BO Y 

DS1/DS24C 213 219 260 276 234 

DS3/DS37C 245 253 313 335 289 

DS6/DS7C3 POLY 251 260 338 362 316 

ao 

Dl 

A B CA CP D 01 

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/DS7C9(60°) 223 249 183 131 183 150 

70° inclined socket 

02 El E2 Y YB Z Od 

62 63 95 184 198 109 5.5 

68 63 95 210 210 109 5.5 

90 87 122 254 261 114 6.5 

100 124 124 299 169 7 

150 165 165 380 96 7 

Plug connected (As)/ 
disconnected (Ao) in a 
3o° inclined socket 

YB: 180° OPENING LID 

Al AO 131 BO Y YB 

DS1/0524C 192 206 170 178 184 198 

DS3/DS37C 203 217 178 186 210 210 

DS6/DS7C3 229 250 212 224 254 261 

DS9 302 327 242 257 299 

DS2/DS7C9(60°) 292 308 347 374 293 

A B Ca D El Y Od 

L -® Plug connected (As)/ 
disconnected (Ao) in a 

7o° inclined socket 

Al AO B1 BO Y 

DS1/DS24C 127 175 127 127 116 234 4.5 DS1 /DS24C 135 141 260 276 234 

DS3/DS37C 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 

44 

AO- 

BtY ` '', 
ii) 

®',y.. dy1 

a,Í 
_..._. 
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Coupler B 

socket 

DS1/DS24C 

DS3/DS37C 

DS6/DS7C3 

DS9 

DS2/DS7C9 

A 

A B 0 

160 95 5-21 
165 108 10-30 
179 123 13-36 
227 145 25-45 
291 167 40-58 

DS 
Advantages 
Core ronge 

D.51- 30A 
DS3 -soA 
DS6 -9oA 
D59-150.4 
D52 - 250A 
Dimensions 

. Coupler socket 
cönnected (As) /E° 

disconnected (Ao) 
Win inlet 

A BB BH C D E H Od Al AO 

DS1/DS24C 48 33 37 67 58 48 14 5 DS1/DS24C 166 182 
DS3/DS37C 52 38 45 78 70 55 18 5 DS3/DS37C 174 190 

DS6/DS7C3 56 45 53 92 80 66 27 5.5 DS6/DS7C3 197 221 

DS9 71 61 64 113 100 81 26 6 DS9 246 275 
DS2/DS7C9 79 73 68 130 118 98 40 6.5 DS2/DS7C9 310 341 

® 3o° wall mounting 
appliance inlet 

A B 

DS1/DS24C 111 105 

DS3/DS37C 129 126 

DS6/DS7C3 POLY 170 158 

DS6/DS7C3 METAL 150 121 

DS9 203 153 

DS2/DS7C9 (60 °) 267 233 

B' CA 

84 

89 

105 

127 

320 183 

400 226 

CP D 

67 84 

66 100 

92 128 

92 130 

113 285 

130 315 

El 

70 

77 

89 

105 

163 

202 

E2 

70 

88 

112 

105 

116 

154 

H 

18 

24 

31 

28 

50 

50 

Od 

6 

6.5 

7.5 

7 

7 

10 

Coupler socket 
connected (Ai)/ 
disconnected (Ao) 
in a 3o° wall mounting 
appliance inlet 

BB: 180° OPENING UD 

Al AO B B1 

DS1/DS24C 211 225 184 161 

DS3/DS37C 232 246 215 184 

DS6/DS7C3 POLY 283 304 248 220 

DS6/DS7C3 METAL 268 289 248 193 

DS9 355 380 311 243 

DS2/DS7C9(601 383 399 427 433 

Ao 

80 

BO Be 

169 199 

192 215 

232 254 

205 

258 

460 

4110. 70° wall mounting 
appliance inlet 

Coupler socket 
connected (Ai)/ 
disconnected (Ao) 

_ in a yo° wall mounting 
appliance inlet 

A B Ca D E El E2 H2 Od Al AO B B1 

DS1/DS24C 182 157 127 127 116 96 39 6.5 DS1/DS24C 193 199 221 260 

DS3/DS37C 208 201 170 170 158 159 139 39 6.5 DS3/OS37C 225 217 249 313 
DS6/DS7C3 POLY 212 212 170 170 158 158 159 39 6.5 DS6/DS7C3 POLY 245 261 282 338 

30° Inclined 
appliance inlet 

Dl: drilling 0 

A B CA CP D D1 D2 El E2 Od 

DS1/DS24C 92 114 76 67 107 65 62 63 95 5.5 

DS3/DS37C 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/DS7C9(601 176 226 183 130 183 150 150 165 165 7 

ICoupler socket 
connected (As)/ 
disconnected (Ao) 
in a 3o° Inclined 
appliance inlet 

88:180° OPENING UD 

DS1/DS24C 

DS3/DS37C 

DS6/DS7C3 

DS9 

DS2/DS7C9 (601 

Al 

192 

203 

229 

302 

292 

AO 

206 

217 

250 

327 

308 

BO 

276 

334 

362 

BB 

151 

180 

210 

B 

184 

215 

248 

311 

427 

B1 

170 

178 

212 

242 

347 

A1 

AO 

BO 

178 

186 

224 

257 

374 

BB 

199 

215 

254 

i, 
Aa 

® 7o° inclined 
appliance inlet 

DS1/DS24C 

DS3/DS37C 

DS6/DS7C3 

A B CA D El Od 

104 157 127 127 116 4.5 

130 201 170 170 159 4.5 

134 212 170 170 159 4.5 

MARECHAL ELECTRIC Catalogue 

Coupler socket 
connected (Ai)/ 
disconnected (Ao) 
in a yo° inclined 
appliance inlet 

DS1/DS24C 

DS3/DS37C 

DS6/DS7C3 

Al AO B B1 BO BO 

115 121 221 260 276 151 

139 147 249 313 334 180 

167 183 282 338 362 210 

45 
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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 with 500V 
models 

Options available 
With Neon - add N to Catalogue 
Number - e.g. 56C410 becomes 
56C41 ON. 

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 Number e.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. 

\" 

04,4,ro 

S CY420 a..66C532 ;,..1'666310! 

Núriber, : swit. póles :!N 

'`56C210 1 : . 10 

:, 

56C215/32 < 1 - 15 - 32 

-56C3/11Ò 1 - 10 '' 110 ' 
56C310RP ,1 10 , 250 

, 56C310 1' '. 10 - 256,.; 
. 

56C310HD, 1.' , 10 250 ' 

. 56C310L -' e1 ;;10 , 250 
56C315 1 , 15 =' 250 

i56C315HD-, 
56620 .. 

1 

1 

z1Y5 

:: 20 

250 

250 ` 

, 56C332 - 1> 32 ; 250. 

, 56C310D' 2- :y10 - 250' 
56C315D ï 2 15 250 

' 56C410 . 3,_ ;,10 ' . f 5W 
56C416K -16 : 500 

°56C420 3 20 500 

56C432 3 , 32 32 500 

555C446 " 3' '-40 f. 500' 
56C450 3 50 500, 

'.56C510 ` 3: `10 
v 

500 

i' 56C520 3 -20 506 
-56C532 3'_ -...,32 , ÿ 500.- 

56C540 ' 3 -=40 ." 506 
: 56C550 k3 ;50 .' '- - 500 . 

56C6110 
,! 

3 ' , '10 500 

,A 20 cont 
'56C710 ' 3 ' 10 v` 500 

20 cant 
56C720 3 20 ' 20 cont 

-..u. 

7'?i 

Cahdbecce 1;7,, ' Ui/Úé. 

f gw.t liCtres _ ' e%, 
56CV310 1 10 250E 

56CV310HD= 
56CV315 

. 
"'` 

z1 . 
1 

-10 
'15 

250nt 

'250 
, 56CV315HDz .1 . :15 250 

' 56CV410 ° 3 ' r 10 -500: 
56CV416K , , 3 < 16 500 

x v 

56CV420 3 :20 ' 500 

'56CV432 -3, 
. 

'32 - .. 500 . 

. 56CV440 3, 40 500'- 

569V450 '= - 3, 50 500 
-56CV510' 

.s 

3 10 -5ÒÒ-, 

56CV520 3. ,20 ' 500. 
56CV532'4' 3 ' ''32 . " 500- , 

56CV540 °3 40 500' 

56CV5505° ` 3 ' 50 . ,, :. 500 - 

56CV610 ,: 3 10 500 

20 cónt < 

56CV710 -3 ' 10 5W; 
20 cont 

56CV720 n "20 " ' 500: 
20 cont° di, 
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Cond. ;rem 
Uttliiatlenr.Category Numberof ' wgizein.mnf,, OBV-Dims. t Matching Plug< Matching Pkig- Socket t 

Elip22,.A: AC23A ' '.. ", . '" Sockets - Maxlcoot ttintj (H)i (VV)x (0) '- ' Straighti'%°:: - 

Al5 
10 ' 

10 
10 

10 , 
.,, 

[ 
,19 

1- 
, 15 

; 15 

20 

32 
10 

15 

.t.'0 , 

---16 

20 '' 
r, 32. 

40 

t15° 
10 
20 

< 32 
, 40 

14.50%. 

ip 

110 

-w 
L 

,:;10., 
-- '6-,' 

',8', 

8 

' ,10 ,..-, . 

-8 
10 

16,e, 
-- 

01-! , 

' 32'. 
10 

16'. 
:.,'5'0- 

, * 
,..20-, 

= 32-,', 

32 
60 

,210-sl 

, 20 
32 
32: 

:::'.61-.)!: 

'':i'S 
-., - 

.' )0!:, 

io-- 

8 

8, 

-6,.: 

8 

. 8 

,10.,: .. - 
8 

8 - 

15 

-20.-.. 
20--!;-. 

10 

- 15 °, 

10.1' 
16 

20:- 
20 ,,' 
20'. 
25,, 
10 -',? 

' 20 
20V. 
20 

26.: 

10 ' 

10,, 
-..:."-' 

26 '''. 

,:' M80 \ 

.."M80 

'''M80 -.., 

M80 
M80 , 

'.,- M260. .,- 
M80 

', M80 . 

, M260 
,kA260,' 

, ' M260 , 

:M220 - 

, ,M220 
-,M 106.-2 

".'100. - 

,,M1,00 - 
'',7"M100 '-,, 

:M100 
M200 
M100 

' M100: 
° M100 

,,, M100: 
."i/1200'."..5Fi'dtlind. 

' M100 
, , 
kii100 ., 

'.. ''', 

-, Ml.'00 

2 Parallel Flat 
."' ,2, Polarded? ,..;, ,,1...,,,1 

.2 Réund.&''Flat Earth 

,3 Round 
. 

.3 Flat ".-',---. - ", 

:t3'FI t ''44z' ' 
_. a -,..,..._-,; 

2 Flat 8,-Riiiincl Earth 

3 Flat - 

3Flat 
-'3,',Round,4..", - ' 

. 41 , - 

-3 Roiind. - 

.,.t 3 Flat `.`.- 

..3 Flat : ,:. ,. . 

"..''4'Round .,:.° ' ` , 

Round ''' " 

.,,,,(unieuekeyccnrwaten) 

-:4Roun'tr,,-,,:;,"., 
4 Round':- :' ' 

4 Round 

"4,Round° .-;, 
6=liound.,...=:::4; ' -2; 
5 Round .: - - 

'5 Round .;',':- 
-5 Round- 

^.,F. ' - .!'- 

.4 Rourid"Rnw' -er . -- 

2 Round Control 
,5 pound ,P,OWer. .,,', 

" 2' Round:doSti l ;- 

6- Round Power . 

2 Round Control 

. 15 
5, 

'' "f°5 
1 5 

:°....1 5 

-,s'-'1 '5 ' ..,,,- ,,, 
15 

, 1 5 

' ,1 ,5,; 
".'-,'.2'5..:- . 

6 

- 1 5 

,:'1 5 

--',".) 5 ' 

' 1 5 

..,.- 

3":'...:252'. 

''- 4 . 

10 

',-;1p . 

`', '01''5 

-t 2 5 

4 

- 10 -.,-.7 

., 10,, - 

'''''''' i 5 

... ) 5 ''' 
- 25 

. 

-16 . 

..,:6",,. 

.:',?.,6 

-76 . 

6- 
6- i 

". 6- 

6 

, 6 

'..:.:,..'6 ,, 
' 1,6 

16 

- 6 

..;.4.- . 
-----e ' 

.. 

,:' 6 
;16 - 

16 

;16 
'4'"6 
-'',6 . 

16 

¡: 16 l'" 
'16/2 5 

' 6/2;5, 

--1-='," 

-,6/2 5 

66 

., /66., \ 
, '66 -- 

66 
- 66 

6e.s, -.,..., 

SS,' 
66 

'6,6 

664'Z' 

66 -- " 

66 

,,J,6,6 ., 

ée. 
66 
,, 

66-: 
66' ' 
66 
6k: 

. .,,66',"'s 

66 
66 
66'- - 

''' ' .5,621, ' 

66'" 
.<.' 

- 66i 
',;,-;',-- 

'66' ' 

204x101x80 .. 
204x1,01x80 
204x101x80 
204x101x80 " 

20 4X) 01x80 - 

204 101-104'- , ?z x 
04x101x86,, 

204x101x80 
204x101x104'; 
204x101i164: 

' 204x101x104 '2 

204x101x104 
2041101x104 
264iiloixio4i 
204Z101x104, 

. 

204x10:1x104.:, 

204x101X104"'56P432: 
204x101x104 
204x101x104 
204x101x104 ' 

- 204x101x104-, 
204x101x104 

,204x101x104: 
' 204191 X1 0,i° 

' 204x101x104 

204x101x104 
--."'-,,-' ---7,::»' 

204X'101 x104, 

.56P210,' ... 

,56P215/32 
°`.."66P3/1-10 

56P31,0RP 

- 56P310": 
56P310 - ''' ' 4...,, 

56P310L 
", 56P315 '. 

6-'3° 56P31 :., - 

.. -56R326 
,,,',56P3325 

.56P310., 
56P315 ,..', 

--:56P4102' kk-' 
°"56P416K 

`'.. 

, 56P420-t¡,t,;56pA420.. 
: 

',' '56P440 
, 

56P450', 
,2,56P510 >:..; 

.56P520-..: 
556P532 6, 

, "56P540 
';,56P550'N: 

-56P610 -.'-'" 

: 56P710 
'''-',':'- 

56P720 :5 

- ,,a 

-,...:,° - 

- .."54. 

- ' " - - ? -..t, - 

", .."......, 
,-, 

. 

56PA320` 

'56R4332 - 

, ' . 

,56RA410, 

56PA416K 
-, . 

. 

,56PA432 ' 
. 

56PA440 
56PA450 
56PA510 ,':, 
56PA520 : 
56PA532 
66%540 
56.0,666.: 

: 56PA610 ' 

56RA7,10 .° 

56PA720 

, 
E 

...,..... 

A 
'''A' 

C 

P' 
B ' 

;"- H 

" 'I 

>B - 

', k,''',':- 

M ,- 

, 

"1'1: 
';. -'N 

0' 

, . :0' '7 
'S,R, 

ST , 
'' '6, ., 

.\/:: 
, ,. 

W 

'i".., 
.-,-.:---,, 

k(4)uttuilitiÓr'icitptiòry v-, NumbefoU j: '',.1R;.,> :obi* ° 
" .m0Ting Plug" ....at: 

AcztA- 
, 

°Acnik 
, , ,,, 

Ac23A,, , aiing'K' 
,.-, - ,, ,.. S'Okerlf0._ ),Áitin.' : "firaideOrit -,',-Otg--: ' (H),:iiilifi(0)''': 

1'10' 
L' 

15 ° 

.'.'15 

'¡ )0 
, . 

:.)6 
'..'.... 

; . 

. 20 
' 32. 

40.,, 
-Y-50 ' 
-10 
20 
32 

'.s,ii..)- 

_ 50 
10 

.''..,-T.,?... 

. 10' P- 
. 

SS2 

°- 

8 

,':;; 10 2:.:: 

1'5-- 
10 

- 16 , 
,-,',... - .,- 

'20 
- 

32 ;. 

:40 
60",': 

10- 

gs 
, ;-"-32, 

.`4-.)", 

50 
;.10 

' \';''',.,', 

-, 10 

- ' 

220.` 
, - -:::- 

8 

`4.11A260 

' 8 -,\ 
15. < 

10 - 

16 

20 -, 

20 ' - 

' 20 

25 
10 

20 , 

20 

26', 
25 
10,- 

' 

- 10 

- 20... 
- 

%-'. 

M80 , 

:',M 80 ' -: 

M260 ", 

- M110 
,.,M100 - 

5,M110 ' 

'.," M100 
,11,4 100 ,. 

144200- 
folio: 

t.Milo ,-.,,,5Round,,.1,,,-- 
'';'M100.-",- 

-",,,,-M100 ; 

M200 ' 

:.,J y1100 -. 

:: ' - -.> 

5M160 

-t: 

. 
- M100 ", 

k ' ''" 

,3' Flat 

:3 Flat ', .,,.., 
.:. 3 '2Flat --'',°". . 

3 Flat ` - 

t24 Round ', 

4.Roun01-,:-- -'..-:' 
,';' ' 

'(unKluekeYcargurauon)-, ; 

:4 Round " 

..,4 ,Round , 

° e4 Round -,-.,: .1 
:4 Round '-"-, S ' 

5 Round 

'...5:Round,,, ''''...''- '-' 
5'Rounif: . 

:5 Round. ::-- 
:::,4 ;Round Power 

2 'Round ,Control ' 

5 Round Power - 

% 

t 2 Round Control -. 
,,5'Round,Power ,' 
2 Round Control :",-;:.,, 

15 
--15 

..:,-,::1e6 

' 1 5 

1 5 

41 5 ' °-, - 

' ' " 

2 5 

,.,. 4 
- '6.: 
:10 

1 5 

t:4;.- , 25 
,!...-.4 

'- 6 

-10 
1 5 

r', - 
;'''') 5 

' 

.2 5 

" 

, 

. 

'-- 

, 

- 

2:: 

, 

' 

:;;`,~64 

6. 
6 

.":-;:i'6 ' 

- -6' 

10 

s,!'.6 
...-',- - 

.;-- l'-' 

10 

- 16 

,`,,)6- 
,,,16r ,' 

10 

'113,. 

'.-,;",!:t6,-,, 

' '16 

16 

,-:,6/2 5 

.,'°,11, 

6/25 
" ' 

6: 

.,": ',, 

66 

,66, 
6'4'.., 

- 66 
66 
66,,vi 
, '...:':",i',, 

.::.:- '''-' 

66 
-66<-. 

66-:..;i: 

-` 66 
66 
,66i,- 
-66:?, 
'66 

66,- 

66.,;.. 
,;:-;:.: . 

66 
" ' $., 

-SS,' 
--',.- , 

204X101x80 '' 

204x101x104 
264)(-101x80:,: 
204x101x104 
204x101x104 

' 204x101 x1011',. 
,- - - < 

^ -4 .i:;;;,; ,' 
204x101x104 
204x101x104 

,204x101x104-; 
204161x104."`1",56P456::,: 
204x161x104 
204x101x104- 

.,204Z10,1x104 . 

204i101x104 
204x101x104" 
204x10,1x104 

' .:.':,.-.4", -.',- 

204X101x104 

- 204x101x100 
, ' f.j:0',... 

56P310 
56P310:,,. 

"_56P316,k ) 

,t56P315.-.. 

"56P410 ;. 
. 56P4161< - - 

.,. .,;'',.., 

56P420' '-'., , 
56P432 

:.,56P449,:::z: , 

56P510 
. 

,,,,56P520 . 

'56P532". ''--- 
56p5405 "VZ 

56P550 " 
'-`,56P6164,:f;,.' 
," i :'- ' - 

, 56P710 - '.' 

,:',.,56P720 `,"' '' 
. -...,. 

- 4;., 

,. -,.., . 

: .,,,,,,.,..i .-- 
' .'' 
56PA410 

: 56PA416K 

- "'' ':, - 

56PA420 
. 56PA432 
,55pA440 S 

56PA450 
- 56PA510 

.. 

,56PA520.. 
' 56PA532 --c` 

560,4540 ' 

.. 56PA550 
560A,610 -, 

56PA710 ' 

.,. 56PA720 ,. 

- -IA ',' , \ 

.,.?,';., 

,- °:,13'.`"'", 

'f'..B 
,. 

K 

'M 

^ .'.; r": 
.L . 

,,:.N , 

..0 
e--- 

" 9, 
p',".:,' 

-..,62',.. 
-", "r: ..,:. 

U' ._ 

' V 

'W,' 

,:-X', 
L.:, ; ,. 

Refer to page 45 for explanation of 
socket configurations. 

Refer rear of Catalogue for further 
details. 

Note: AC utilisation categories to AS3947.3 
I Conventional Enclosed Thermal Current 
U, - Insulation Voltage 
U. - Operational Voltage 

k,... 
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I 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. 56S0410 
becomes 5650410LE. 
Resistant Orange - add RO to 

Catalogue Numbere.g. 5650410 
becomes 56SO410RO. 
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 56PA Plugs will also 
ensure the IP66 integrity. 

500V 3 Phase Sockets 

0420; 

Refer to page 45 for explanation of 
socket configuration. 

Catalogue 

Number 

1 
(A) 

U, ÿ ,, Numberof ' - ° 
(Ñ} ,,,-' °. mSoçkets 

Cond.Terrri,ln mm' IP_ 

Rátïrrg 

01A Dinis:, : 

,; (H) x(Mij x(D') 
Material Plug 

,' Straht 
Matching Plúg 

Aled 
SMket 
Config` Mn. r: Ma'x/ççnt. 

56$0210 
56S0215/32' 

6S03/110 - : 
5650310RP, 
56S0310 ' 
56S0315 , 

,.56S0310A 
56S0315A . 

.56.5"0310L 
, 56S0320 -_;.s.,26 

5650320F 
'5650332 ' 

;56S0410 
5650416K < 

. 

',56S0420 
5650432..,.' 
5650440 '"-",:'40 

5650450 
56S0510 

,>5680520:,,i ,.' 
15650532'-. 

56S0540 
56S0550 
56S0610 

:' 

56S0710 
. 

5650720 

10 

15 

.:_10 

10 

10 

15 

10 

-15 

? 20 
32 

10 
16 

20 

^°.32<' 

"50 
10 

20 

a".32 
40 

.50 
' .,10 -: 
d'; 

, 10 

> 
'20 

250 
32 - 

110 

250" 
250 ";3 
250 

250 
_ 

2504 
_ 

250^" 
250 
250 
250 

; 500 
500°: 

500 

: 500' 
; 500. 

506, 
500 
500 
500° 

500'- 
500, 
500'= 

. 

' 

500 
. 

500.° 

. 

2 Paralléi;Fiat 

2 Pin Polarised 

2 Round & Flat Eartfi3:t; 

;3 Round° '°1-5 
Flat 

3 Fiat 

3 Flat auto-switched D/P 

.,3°Fiat áutó switáied 0/F 
'2 Flat &Roimd Earth _° 

3 Round 
3 Flat Pins' - 

3 Round ," ;4 Round ' 
Round °: 

(untque ley configuration) 

4 Round' ` 

4 Round i°' 
4 Round : 

4 Round 

5 Round -, : 

5 Round 3' 
5 Round 

5 Round 

5 Round 

4 Round4Power' 

2 Roúñd°Controi 

5 Round Power 

2 Round Control 

'5 Round Power 
2 Roúnd Control 

1 5 

1 5' 
1 5 

' 
1 5 

1 5 

>, 1 5 

. 1 5 

1 5 

, 2 5 

- 2 5 

6 

_ 1 5 

: 1 5 

2.5 
: 4 ' 

- 6 

10 

7:=1 5 

':25 
4 

6 

10 
'"1 5 

` 

1,5 

V 2 5 , 

-16 - 

6 

6 

6` 
-`k6`_ 
-'6'' 

-'10 
"6't's 

6 

8 

16 , 

;6`c 

6 

,= 6 ' 

76;- 
- 16 
. <,16"" 

:6 
6 

16° , 

16 , 

16" 
'6/2'5 

6/2 5 

.6/2 r5- 

66,' 
66 
66 
66.j` 
667' 
66 

66 
66;, 
66 

66 
66 
66;3 
66°' 
66 `' 

66 

66* 
6614' 

66 
66 

66` 

66 =' 

66,- 
66 
66 

<Z 

66 
. 

66 : 

107x101x80 560210' 
107x101x80° 56P215/32 

-ñ107x101x80 ' 56P3/110' 
:107x101'x80; 56P310RP 
'107x101x80a,'56P310 
107x101x80` 56P315 ' 

-107x101x80 56P316 . 
r,c 

-107x101x80a:' _56P315,^ 

107x10`1x80 56P310L 
107x101x104 56P320 . 

107x101x80 56P320F 
107x101x104 56P332 ' 

=107x101x104 - 56P,4,10 a;'' 
107x101x10_ 56P416K 

. 

.107x101x104 56P420 
;107x101x104 56P432, . 

'107x101x104 56P440 
107x101x104 56P450 ' 

"107x101x104 56P510^;: 
107x101x1,04 56P52Ó.;., 
107x101x11)4 :56P532m 

107x101x104 56P540 
107x101x104 56P550 

,107x101x104 56P610 ' ' 
." _ 
107x101x104 56P710 

107x101x104 56P720 -. 

' ah ' 
56PA320 
- ` 

56PA332 
56PA410- 
56PA416K 

- 

56PA420 

56PA432 
56PA440 

56PA456 
56PA510 
58PA520, 
56PÁ532" 
56PA545 
56PA550 
56PA610 

56PA710 

56PA720 

D_ 

J 

A 
B 

A 

B 

H - 

F 

I 

K^ : 

M 

L 

N,,. 
O - 

P 

Q - 

R 

S 

T ' 

U -- 

V ' 

W 

X 

** - L1, L2, L3 Cable Size Max. 25 mm2 U. - Insulat'on Voltage 
Imo, - Conventional Enclosed Thermal Current . Refer rear of Catalogue for further 

details. 
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Spare Parts 
Internal Socket Housings 

eA full range of replacement internal 
cket housings is available for 3 phase 

56S0 models.They eliminate the need 

to replace an entire unit if only the 
intemal socket housing is damaged. 
Socket terminal housings are moulded in 

durable polyester. 

` ;66S0X0X9, Séries 

, Catälógue 
. Numbérr'-, P'9,. .. 

;Ig;, 
.4)::',; 

° U¡=.' 
(V), 

- 

Number of ̀ = 

Sockets 
. '3+.bA, 

Çond.Term 

',Mil. ` 

a` x m 

.z w - , 

size in m 

Màx/cont. 
xwa ea+l,` 

_ 

Sflckèt< 
Çónfig. 

Ya 

5650320G'° 
5650332G 
56S04100 
56S6.4.16G" 

56S04200 
56S04320 
5650440G ] 

56SÓ450G 
` , 

565Ó510G 
5650520G 
5650532G 
56S0540G 
56S0550G 
56S06100 

- - = 

5650710G 

5650720G 

4 <; . 

. P20 

'-"-.A32 

10 , 

. 16,-r- 

^`20 

32 

40 ' 

50 
'`10 - 

20 

32 
' ",40'' 

56. 

,10 
, < 

;ÿ10; 

20 

250 . 

20 - 

500 
500 : 

500 ' 

500 
.500 ' 

500,; 
506', - 

500 
o 500;;, 

50Ôs' 

500 ' ' 

,500 

'5OOh` 

500 ' 

4,,;, ?. .. 

3 Round °` . 
3 Round 
4 ROU,nd 

4 Roi . `. 

(unique key eonfg) , 

4 Round 

4 Round 
4 Round. 

° 4 Round ^ 

5 Round ' 

5 Round 
.,,5 Round 

5 Roúñd' 
5-' Round 

4 Round Power, 
2 Rôund Control 

A51 Röúñd Power:. 

2 Round ,Control 

5 Round Power 
2 Round Control 

2 5;` 

?r 6 . 

- 1.5 

'1 5`, 
. "r` 

_°2 5 

6 

,10 
? 10 

1 5 

2 5 

6 
f;-'10 «, 

;-'1`0 . 

10' 
1 5 

<g 
1 5 

2 5 

+ 

'y` ; 67`; 

è 16 

a 6 

: =`\6 
16 

: 
16 ° . 

;<,`1,6 

"=:6 
6 

16 

16 

6/2'5 
- 

°:_'6/2'5 -.°W°` 

.6/2 5 

Ñ^=, ; 
I ` 

K . 

°-, 

° LI°': 

N:. 
,, O ' 

` ' P` 
' Og'. 

R-°. 

V:;- ' ̂ ' 

X 

Imo - Conventional Enclosed Thermal Current Refer to page 43 for 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 & 

S4343 Standards. Covering Intema- 

nal 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 

Blue 220/250V 
Red 380/415V 

50 /60Hz 
50 /60Hz 
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 Numbere.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. 

°`Catalögúe 
Numtier't 

^ . .>»w.pftbj,x-,be 

;M£ ' ra,- . . , ` . ¡ 
ì, ;Description , ' ° + ° , ,,¿¿ wL.<*e `:eày", . w&.zna°^h.,.' 

# Socket :' 

Configurätion- 
+Aiw+4W:änr 

56S6316/4 

56S0332/4 
`.< 

.56S0316/6 ° 

56S0332/6 

56SO416/6 
° 

56S0,432/6 , 

56S0516/6 

56S0532/6 
. _ 

164h 10130V '1 %5 R&M' Pm'So cket: O. u t let.y 

32A <4h 110/130V IP66 Round Pin Socket Outlet 
`, .x . , 

ASA' ,,,,,6h 220/250V IP66-.iRoùnd Pin Sóçkét Outlet,: 

32A 6h 220/25l)V IP66 Roùnd Pin" Socket Outlet 

16A '6h 380/415V IP66. Round Pin Sóèket Outlet` ., . . .`- - s _ , ,.x '_ - 
. ' y ` . X- , -. 

32A°6h 380/415V,IP66r;Róürìd PinSóckétOutlet .;, . . 

16Á 6h 380/415V IP66 Round Pin Socket`Outlet 

380 / 415V IP66 RóundPin SocketOutlet 32/V 6h 
. '.iNle.v ; >;y;xo,: 

'` . 

Sk R 
; 

' 

., ,t.+a 

H 

I 

II/V-`. 
: ; . 
: 

P ` 

P, 

x 
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LLOYD'S REGISTER 

OF SHIPPING' 

APPROVALS FOR 

56 SERIES 

SWITCHGEAR 

500V Three Phase 
Sockets 
56S0410 
56S0420 
56S0432 
56S0440 
56S0450 
56S0510 
56S0520 
56S0532 
56S0540 
56S0550 
56S0610 
56S0710 
56S0720 

250V and Extra Low 
Voltage Sockets 
56S0210 
56S0215/32 
56S03/110 
56S0310 
56S031 0L 

56S0310RP 
56S0313 
56S0315 
56S0320 
56S0320F 
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 
56SW31 OC 

56SW320C 
56SW332C 

56SW340C 
56SW350C 
56SW363C 

250V Two -way 
Switches (Single and 
Twin with Sliding 
Switch Dollies) 
56SSW10 
56SSW15 
56SSW2/10 
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 
56C31ORP 
56C313 
56C315 
56C315D 

56C320 
56C332 

With Standard One 
Piece Cover 
56CV310 
56CV315 
56CV320 

56CV332 

With Interlock 
56CVI320 
56CVI332 

500V Three Phase 
Plugs 

Angle 
56PÁ410 
56PA420 

56PA432 

56PÁ440 
56PA450 

56PA510 

56PA520 
56PA532 

56PA540 

56PA550 
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 
563P1ORP 

56P313 
56P320 

56P320F 
56P332 
56PA320 

56PA332 

Appliance Inlets 
56A1310 

56A1315 

56A1410 

56AI420 
56A1432 

56AI440 
56AI450 
56AI510 
56AI520 
56AI532 

56AI540 
56AI550 

500V Three Phase 
Appliance Connectors. 
56CSC410 
56CSC420 
56CSC432 
56CSC440 
56CSC450 
56CSC510 
56CSC520 
56CSC532 
56CSC540 
56CSC550 

Dep&Hiient of:, ' 

Industrial " 

Relations 

Coal Mines Régulation 

Act 1982 

Rotary Switches (Single, 
Double and Triple Pole) 
56SW120 
56SW132 
56SW150 
56SW220 
56SW250 
56SW320 
56SW332 
56SW350 

500V Three Phase 
Sockets 
56S0532 
56S0550 
56S0540 
56S0610 
56S0710 
56S0720 

500V Three Phase Angle 
Plugs 
56PA410 

56PA510 

56PA520 
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. 

P" 
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,TECHNICAL DRAWINGS 

FRONT MOUNTING ENCLOSURE 

56C215132 

2 x M20/25 

CUT -OUTS 

SWITCH IS 30 SERIES MECH REAR MECHANISMS 

38 

18 

_J 
10 

18 

80 -' 
SIDE COMPLETE 

56C210 

REAR MECHANISMS 

1x M25 

CONDUIT 

ENTRY 101 

2x M20 

CONDUIT 

ENTRIES 

198 
o 

o 

o 

56C310 

56C310L 

56C310RP 

56C315 

56C31110 

FRONT COMPLETE 

REAR MECHANISMS 

FRONT MOUNTING ENCLOSURE 

56C310HD 

56C315HD 

REAR MECHANISMS 

31 

r 

104 

to M25 

CONDUIT 
ENTRY 

101 

2 x M25 

CONDUIT 

ENTRIES 

198 
o C) 

SIDE COMPLETE FRONT COMPLETE 

56C310D 

56C315D 

SWITCH TERMINALS 
ARE NOT IDENTIFIED 

SWITCH IS 
BACKWIRED 

CONDUCTOR TERMINATION 
IS PRESSURE PLATE TYPE REAR MECHANISMS 
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74 

1 x M25132 

CUT -OUT 

FRONT MOUNTING ENCLOSURE 

56RC 

REAR MECHANISMS 

83 

35 

100 

1 x M25 

CONDUIT 

ENTRY 

2 x M25 

CONDUIT 

ENTRIES 

101 10 

SIDE COMPLETE FRONT COMPLETE 

UNE 

CONDUCTORS 

N 

TEST 

BUTTON 

POWER 
AVAILABLE 
LED. 

1 

E 

J L 

LOAD 

CONDUCTORS 

FRONT MOUNTING ENCLOSURE 

56C310RC 

56C315RC 

REAR MECHANISMS 

100 

SIDE COMPLETE 

UNE 

CONDUCTORS 

1 x M25 

CONDUIT 

ENTRY 
101 

2 x M25 

CONDUIT 

ENTRIES 

199 

FRONT COMPLETE 

POWER 
AVAILABLE 
LED. 

LOAD 

CONDUCTORS 
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HOW TO ORDER SWITCHED 

SOCKET OUTLETS 

Switche6Socket Outlets are often referred to as GPO_ s 
(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 number indicates the number of switèhèd sockets included in 2 0 
the,product.,The plate size remains the same for both single and twin 

switched socket outlets, onkthe number of switches and sockets vary`. 

Catalogue Numbers will vary 'depending on the number 
Cif sockets arid whether the prödüct.is horizontally or 
vertically mounted. 

Single Horizontal 

2015 

Single Vertical 

2015V 

Please note Sinle, Automatically. Switched Socket. 
Outlets,are also available (Catalogue Number 2010 
- Page 28). 

Special Féatures arid: Options 
2000 Series :Switched Socket Outlets may also be 
ordered with special features, including an;extra 
switch méchänism, safety "shutters, riëorî5, doúbie 
pole switched versions; deep plate format products 
and more.. Pieasesee the mein part of the,brochure 
forCombiriatiòn (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 change depending on the 
colour of the. product:. Each colour has:its own 'code', 
for example, the codefor White, Electric is WE and 
the ,code for:Crearimis'CM'. The Catalogue Number for 
a 2000 Series Twin .Switched Socket :Otitlet in White 
Electric is 2025;WE. 

`Refer to 2000 Series Colours' on page 12:for 
colour options and their corresponding codes.. 

The letter If' Indicates that the product is vertically tnopntéd:. 

Where there IS no letter 'W. the product is horizontally mounted. 

Twin Horizontal 

2025 

'Twin: Vertical 

eo.o 

2025V 
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ICOMBINATION SWITCHED 

SOCKET OUTLETS 

No other range of switched sockets matches the versatility of the 2000 Series Combination Switched Sockets. The 
twin combination switched sockets are not only the most popular products in the 2000 Series, but in the ,entire Güpsal' 
product rangé. 

Available in 10A,15A'and 20A ratings, in vertical and horizontal formats, they also come with a,number -of options such 
as peons, extra switches and safety' shutters to offer a level of flexibility that Meets the needs of almost ()very: domestic 
and commercial application. All terminal screwsface the same direction and are backed off for simple cable insertion. 
Socket terminal bores are 55mm. 

Combinations are _mañûfactured in accördancé. With ,AS/NZ 3100, AS /NZ 3112; AS /NZ 3133.and other relevant Australian 
and New Zealand'Stándards, and'comply with all relevant Wiring Niles 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. 2000. Series Double Pole Switched Socket Outlets enable marine.craft, caravan 

and mobile home manufacturers to install double 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 
Cat. No. Length 

2015,2042001, 
20150;20151,2015/13,, 

1015115N;20151í0; °t - -116MM 
2D15N2932015D20 

20150N20,2015142015XN, 

;15XX;201m1 

r r r 

Width Depth Mounting Centres 

[0 J. 

2015*.2iitt5ilSM0 46B! i mm4 ,y. 

20155-.1 . w 

;20150_ 

Z015L':! 

2015ìd15 

201515fr- 
2015/20x 

2015W20`,' 

2015ü20 °r,,, 

20150N20 

*2015C t`I 

2015XÑ 

2415XX,;,' ' 
r 
`2015X1(N"°` -Z , 

.1Skfmtv-= 
Q1SXS1I 

F01-, 0..: 

,, 

A; ;SírigieiS:witchéd Söckét;Öútiet; 2510/10A' A 

; A Stnglé Switched'SÓCket Oútlet, 250V/10A; with safety shutter;, 

;SingieSwitéhed;5óçKe(Oútlet,',250V%10A, with sáfetÿ'shuttër.árìd ñéóiï:m' 

óA; Single Swftched Socket Outlet, 250V/10A, _dóübie póie. , 
g, 

C` :siñgiéSwitched,Sócketttútlet; 25ÓV/1t)Á;rwi'th rountlêá_rtÏi piñfor°bghtiñg',4' 

D: Single SwitchedSocket Oútiet, 250V/,15A. b, -r w; f 

RSiñglé Switchétl Söcket;t)útlet; 250V/15Á wrth sáfetyshüttér`anáTne ñ°; 
;..F; Single Switched Socket dirtier, 250V/20Á 

G Single Switched Sóckèt0ùtlet,-250V/20A;;witll,néóñ ' 

'F Single Switched,Socket t)útlet, :50V{20A,'dóuble pole ;! 

Siñglé Swrtclied;Söçkët Óu'tlét, 250V%2ÒA;,dóñble'ppte.withñèón'áìrd' < 

"safety shutter ; ' 
-Singlé;Swltcfied,Sdçkgt Oútlet, 25UVj10Ä,with ¡emövábié óztr`á'swtch:_ ; 

Single;Switctrer7 Sócket0útiet, 250V/10Akwltti safety shutte'r,,óeoñ añd 

:ï,emovabie'èxtïáswrtch ° ° ' ñ 

Single;SiÑitchedSñaket0utiét,25ÓV/1t?Á,with2temóÿabiëTëzt'raswltctiè`s.4 

Single 'Switchéd S9cket0utlet, 250V/10A; safety shutter, nëoñ ánd2 " 
Kb, 

remo`vabÎeéxtiá`s`witchésT_ :,_=:'A}.r' -` 
* rSi g éSwgóbeS(*iiet=Q tlét,,ìf,0;,j At s' fat 5,fnáu,gt nglitt 

iS1gl@,$ivitchéd"Sb' et.0 tlél,5Qlt,iBÄwIttisüéf$úñtrtgdtltñd 
,extr s fc ,.' 

ifAn á Oil ; 

0 

P)m 

8o 

All models accommodate 4 x2.5mm, cables and have a base projection of 25mm.. 
30 Series Switch Terminals on the 2015/20 and 2015X series accommodate 3 x,2.5mm, cables. 

Refer to Page 53 for mounting templates. 

® 

8m 

D 

M 

.w 
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SCHEMATIC WIRING DIAGRAMS 

No Voltage :Relay Switched: Sockets. 
Push to 

Reset Button 
LINE 4 

A 

Supply 
Conductors; 

N 

2015X15RZ' 

=E 

Automatic Socket 

Standard Pattern Mounting, 
Single Gang 

Ño`Volt Switched 
Relay Socket 

2010 

r 

A . 

LINE L)IF 1% 

N 

Supply 
Conductors 

Switched Socket with, E 

One Extra Switch 

Switched Socket with 
Two Extra Switches 

LINE 2015X. ` 2015VX 

L 

1 

'Load 
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EP0A-lithriETINGfE ;./ - 
Cat No 

:trt'44 

itoMti 

17i ss 

20 0 ,20 
AMC,. 

t,t4 

". 

9 I 0, It - 

I 

I I 

I II 

I 

I I I 

' I I S I 

pwra 
gift ; 

koios 

*fowl 
1 I 

VI' I 4 

Length Width Depth Mounting Centres 

>f 

I I :eak. 

t .1' I 

rLi..,,v...0...., 
'..., 7'.ft /0"'''':"M',,.. 

..ik4- 
li"."." 

'-:"." 
' 

Yank 
-.41444,4 *14 

1 
I jt 1" 1. 

I I a 

I I 

I A 
I 

.71 

STANDARD SIZE SINGLE SWITCHED SOCKET 

"It.4,114 

I I 

.,4- 

4. 

OUTLETS - HORIZONTAL MOUNTING 

".,-a7.7717w37¡;7- 

igi"Ai;;"4 I # (1.4.k 

c a 

.11 

',' ' 
.-_. ^04- ' ''',',; .stliIrt-J'''' - 

S41iFACE ifiatEfiffial)CILMIESSZLE,4S' / , ... 
, 

^>,` 1.k , 
:op 

4mm °part 

-57 
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J & P Richardson Industries Pty Ltd SEWERAGE PUMP STATION G11 
Switchboard Operating & LOGAN IPSWICH MOTORWAY INTERCHANGE 
Maintenance Manual 

SECTION 10 

SWITCHBOARD WORKS TEST RESULTS 
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OW=4' 6 Kr. 
--csano(54:': 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOIL Q1,13 4076 

Ph: (07) 3271 2911 -Fax(07) 32l1 3623 

jpr@jpr.com.au 

SWITCHBOARD & SHEETMETAL INSPECTION REPORT 

Customer Name: LE )Gt4 

Item: Gil sewK6 PuRf'srftTioo 

Form No. F1017/3 

Job No: /4 3,2 clot) 33./..9o0 

TASK 
PRODUCT 

DETAIL 
INSPECTED 

BY 

Drawing No: 
EC9-C3a9ooi Jo- Bi 

CORRECTIVE ACIION 
PASS / 

DATE REQUEST OR 
FAIL COMMENTS 

De Sign Documents go 
Drafting Documents 

Sheetmetal 
(Refer F1018 for details) 

Switchboard 

Doors 

?Rintirig 

Process 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour Internal 

Colour Panels, 

Cubicle Erection 

Cell/Panels 

Pöw'cler / Wet 

Electrical,Fitout 
(In accordance with drawings) 

Inspection 4:Test 

(Refer to F1019), 

Packing 

7'2'79 

Comments: 

L 
/2/ 
c-Of 

Affix Status Here: - 

Yellow 

Green 

Red 

Awaiting Inspection 

Inspection& Test Passed 

Inspection* Test Failed, Awaiting Rectilidation 

:1WO.g.Killsit''''' 
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J. &F. RICHARDSON INDUSTRIES PTY. um. 
114 Csimplx11 Arum% WA.COL QLD 4076 

Pb: 07) 3271 2911 -Fax: (07) 3271 3623 

jprOpr.com-su 

Ntlizil H UP s 

INSBECIMICIST 

Form No. P1018/2 

JOB NO:5 3,2q or) 

CONSTRUCTION 

i 
I 

, Rubber Retainer: ' 

15. PraNtitig goat 
liat,SectIop,s 

17,, Parking 13ao...100, 

.18 External crcycc de4 and ,Ground 

.19 Legend 04,174: . 

20. VegOrsit Condit1ont,S0144ctorY 

21 :Ciablnet Clean. 

22 £b same andiii#Oer,Mstilced- 

01.0.¡Crt**BY:' 

ATFMSTATUS 1113RB 

\s 

Yellow 
Green. 

Red 

Avtaitini Inspeetion. 
Inspeetedqested Passed 
Inspeoled4ested AWkiting Rectigeation . 
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J. & P. RICHARDSON INDUS'Ilti ES PTY LTD 

111 qtiopbeli Avenue, WAC131.:(31.11 4676 

Ho 071 3271 2411 -Vis;(1:17) 32713623 

041141: jp1.9 Ipnato.so 

liwrrajnoAirtu CONTINUJIT.&INS111wriON T R' 

custome.:-Iipipp:' L.,r....16.1/¡-0N 

Protect: .1.¡ 5764(.465, , 87.47-t 0.,) 

,JpgJobNoi Ai 3 2 9 o 0 switthbwiili: 6,:v s.As 

0.,,,t, ucted by - A k Tested br a., s-74.4,44 
4,zgy)1igulryquvit l' 

-To R d 
From 

Form No, 1,1019/111 

Page 4 616 

Date: 2 - 7-e )9 

White Blue Neutral 

Sketch: 

.f..vivPY,:::tev-.I',,rtnoivr=,;,17,-viliztfivolpigigogsm1p.sEgr1Pw8lmAim3yd,.. 
Desi8nalion: : 1000V Test .(Mil) 

. 

25 kV Test (IIIiin 

Red to Eartli 
6.--4V 
..-71O.r). 

White tò Earth 
Mite to Earth, 

Neutral to Earth 

itedio,White 
Red to Blité 

White to Blue 

Cbruyieuts: 

Sot 
. 

. 

. ,;.. 

,44+*.j . 

. . . . 

.C.r.,.friT/t40A 

. 

1000 V Test (MQ) 

S-40 

S-car 
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FII;1ï: EVÌCO381113L 03/01/03 PAGE 1 OF I 

JOB SAFETY ANALYSIS 

LIVE. LOW VOLTAGE WORK 

TESTING SWITCHBOARDS ANI) CONTROL PANELS WFTI IN'OUR MANUFACTURING PREMISES 

APPROVED BY Eric McCulloch:(WHSO) 

LOCATION :. WACOL WÓRItSHOP 

AUTHORISATIONS 

Authorisation from person in 
charge 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL. PANELS. 

WITHIN OUR. 

MANUFACTURING 
PREMISES 

OPTION 

OPTION 

DATE: ../.2./.?.? 

PERSONAL PROTECTIVE EQUIPMENT 

YES Long cotton clothing: YES - 
Insulating work gloves in test EV' YLS 

= Insulating mats I covers in test 0'" YES 

Switchboard rescue kit in test 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 cónduot 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 Observer3/ is not required 

(B) Non RCD protected outputs used at power supply 

> Supervisor . consulted prior to use 

> Safety Observer is in attendance 

8' ITS 
Er YTS 

YES 

YES 

0'YES 
Ef YES' 

El/ YES 

EVYES 

C3'' YES 

@ YES. 

Cdr` YES 

t/ YES 

0, YES 
0" YES 

YES, 

I understand and am fully aware, of the requirements of this job safety analysis. 

Signatures- 
1 

1. 2. 
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p,.RtcHARDsoN INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QED 4076 

Ph: (97) 3271 2911 Fax: (07) 3271 3623 

jprgjpt.eutmati 

SWITCHBOARD ELECTRICAL INSPECTION :8e TEST REPORT 

Form:No. FI01918 

Page l of G 

Customer Name: 4. LI: /4,,,ti.on./ 
Project: 0.11 Skta464 Amy, stxtriau 
JPR Job No:- h 32 voo item: C it .9,6s- 

Constructed by: 11 A Tested by C.. ir444,1,t( Date: 7 - d 

«t V. t .stg34;;,. 173;:-:'''!:;?'e' - - ' ' '-; "ill :' 4 OS A 1 7 i : igh'ir.1:'..*;,;,, 
Main Functional Unit/s Qty Size Fuses/O/L 

Fuse Fittings Qty ,,,..-- Size N---- -Fuse Size *----", 

Circuit Breakers Qty Size _ '.----- Oil, r' 
Neutral - Reqd Size II) -'" 
Earthing Checked c--- Size ----- 

'C.T.s Qty ':- Rating -- 
, 

Meters Qty Rating ---." 

ContactorS - Qty Rating ,- s'"' 

Overloads. Qty Rating Function 

Relays Qty Rating --- Voltage --- 

Qty ......-- Rating -- Voltage ..-,-' 

-Timers Control Switches Qty , Rating .---- Function 

Push Buttons Qty Rating .--- Function ' 
Pilot Lights Qty 7' Rating Voltage 

Transformers Qty Rating Voltage 

AT'T/VFD/Soft Starter QtY ,...--- Rating . Function ----" 

-DC Supply Qty 1---- Rating .--' Voltage 

Terminals QtY L--'"- Size ..-- ID 

Engraving Qty Size_ ---- ID '''.- 

C..:(tbIing - - --' Type -,--- - Size ---- - ID ----" 

Busbars Type Size ID 

Escutcheons / Shrouds Type, .. Material IP ratint_ 
S.A. ,Metering CTs Qty Rating 

SA Metering Links Type ' -../- 

SA. Meters Type ,,--- Size 

.1PR Label Fitted Stamped Safety Stkr. e.," 

Legend Card Qty Correct 

PLC/Telemetry. Qty- Size 

Power Memitor Rela et ,..-- Rating Function 

& a' ,- 
,.. 

IP Sealing Rating 

Door Latches/Hinges Qty. - 1---- Type , Operation --" 

Ventilation Required. .,--- Type ,---r- Operation 

Circuit Schedule Required v' Fitted ..---" Checked - 

Terminal Tig,htness Power ' ' ,Control ..'''' Result ' 

Busbar System Clearances Joints " ID 

Earth Continuity Body to E tr- Doors to E ,./". Panels to E .--"- 

Cubicle Cleaned . 

.. 

Paint Finish Intact 
Pölarity Check R ;. R --' W - W ,.....; 13 - B 

Function Power v Control PLC/Telem 

Continuit Check R - R %., W - W N - N 

,f,v4 
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J. &P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL-QLU 4076 

Pb: (07) 3271 2911 -Fax: (07)1271 3623 

E-mail: )pr(r)jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & l'EST REPORT 
VFD & SOFT STARTER SETUP 

Form No 1,1019:8 

Page 3 of 6 

Customer Name: ¿.13;t j"o /V 
Project: G f/ . (4,4Cft S7`.-7'z R/ 
JPR Job No: 03 2 .y t7 ¿i 
Constructed by 

Item: Drive: 

Tested by: (' f ,,4.c.ß /KS bate: 3 7 _O9 

Drive Type: .0'7T/ OA f 5 F 
Drive Rating: 

Drive Setup Details: 

Parameter Setting Fünctio,ï 

vo /i 4, i.Sr .. tl 
rS' p 

/ fl. k+ 
i5* 1-":104 l'_ 

0 A/ i' 7c 

'a70 2i 
PI/Atie 2, 

3 Pt-we 3. 

a7/ 
a>z 

3 f5 .S c S' ,44r Tt /*/ i_ 
3-a n . . . J' ©/ nil L2-1:r<D0' 7 iz''7'hïç¡). 

áJ 
31S / O S15G 

3y: 

Al! ótlier pardmëtèri.are default settitigs. 

Cóïnments: 
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tr. 
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F- U 
1,11e 
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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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300 
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SECTION C - C 

1000 
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95 

.ataww _til \wewan 
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4. 

190 I 525 1 95 

SECTION D - D 
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ìe! 

Mi.' 
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ó 
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1 

l 
Ir 

60 DUCT 

MOUNT TERMINALS ON 45' BRACKET 

RTU TERMINALS 

60 DUCT 

A 

REAR VIEW 
DOORS NOT. SHOWN 

SECTION A - A 

DOOR SEAL DETAIL 

STÌOR 

F40FENER 

LOG 80010 
HOLDER 

DOOR 1 

ODOR 2 

nrans 11m MU a 9..11 
11a0urmvms115 

DOORS - FRONT VIEW 

600 

700 

XI 

PORTABLE GENERATOR 
INLET PLUGS 

-1-1 93 1 63 1 93 I- 140 

T 

n n 140 

DOE/151016 was 1 
70 

131 

m _ 

n 
ImI 

47 

111 

1 

MINDED PANEL I 

HINGED PANEL - FRONT VIEW 

Registered Professional Engineer of Queensla: 
MR C. S. BERLIN 

RPEQ 4001 
D : ' ICAL 

Signature D:, ta:1-I/4%' 

DOOR 6 

PANEL DOOR 

DOOR 3 

I 
400 

l 

t--- -- 600 

LfRAr 

0 

STIFFENER 

DOOR t 

DOOR S 

DOORS - REAR VIEW 

,I & P RICHARDSON j PH. (07) 3271 2911 

INDUSTRIES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS FAIL (07) 3271 3623 

ABM 23 001 952 325 114 CAMPBELL Alf NKCE OLD 4076 DIAL kcO pn.contou 

I 

RE VISIONS 

AAIYEND6IENT INITWS DATE 

C 

F 

E AXED G98) AfNXi9R ILO n-11-09 
D AS COK,FLC'I2D NL 21 -06-09 
C mim IO9 a?1s7MClgv ILL 26 -9.5 -09 
B mi[0 /O9 MO/ NL m-0149 

0/9114(L m,E l 

l Survey Certification : 

As the Surveyor Ion this Project. I hereby 
certify that the seloul for construction 
has been in accordance with the design.ond 
levels shown on this droning. 

SIGNED DATE 

Construction Certification : 

As Supervising Engineer for Ihis project. I 

certify that the works detarled on This droning 

have been carried out in oacordonce with this 

droving and specifications. to the satisfaction 
of the IPSWICH CITY COUNOL 

SIGNED DATE - 

rido IPSWICH WATER 
A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL 

Ipsw 
Water 

NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 

P.O. BOX 191 

Phone (071 3810 1894 

1071 3810 1907 

Fax IO)1 3810 7950 

SCALES BEFORE REWCTKOA 

Dole: I7 -II-09 I Troceo: Y.W. Checket R.O. I RR Drawing No.: E09-C12900/A0 I Rev: E 

NLIE DUE 11 / 
WAXED D.r. 5-3.09 
Wm 1.0, 5-3-09 J 

MOOD 

=570® 
IECOMENOED 

APPROVED DATE 

L WOOER MINN WES ., ' 

Location : IPSWICH LOGAN MOTORWAY INTERCHANGE 

Titme:SEWAGE PUMP STATION G11 

GENERAL ARRANGEMENT SHEET 1 OF 12 

Doc Status : PREUNINARY Size : Al Dr : Rev : Drg No : 

SP379 Waterford Rd Gailes SPS - G11 Ipswich Logan Motorway Interchange Updgrade Electrical Switchboard - OM Manual

Q-Pulse Id TMS1334 Active 29/07/2015 Page 400 of 411



 

0100 

0101 

0102 

0103 

0104 

0105 

0106 

0107 

0108 

0109 

0110 

0111 

0112 

0113 

0114 

0115 

0116 

0117 

0118 

0119 

0120 

0121 

0122 

0123 

0124 

0125 

0126 

0127 

0128 

0129 

0130 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0138 

0139 

0140 

0141 

0142 

0143 

0144 

0145 

0146 

0147 

0148 

MAIN SWITCH 
8 T5 
01 

REO 

16511E I 

BLUE 1 

I 

160 

I 

1 

I 

I 

I 

1 

I 

o1 

0149 R W 
V v 

eV Nv 

I 

1 

I 1J 10Á010A010A1 

1 

F41 

F1-2 

FI-3 

I 

1 PFR -N 

I 

I 

0106 

I 

1 

i___11!_. 

SUPPLY AUTHORITY 
WHOLE CURRENT METERS 

I kWh 

kWh 

kWh 

SUPPLY AUTHORITY 
ISOLATION LINKS 

NL 

3 PFR N 

PHASE FAILURE 
RELAY 

0143 

N* C> 0145 

F2 -1 -) 
0A 10A 10A PFR R 

F2-1 

F7-2 

F2-3 

PHASE FAILURE 
RELAY 

PFR -R 

0136 

0118 
RN D 0138 

RED 

WHITE 

BLUE 

EL 

rb 

-NO- -- - 
.O 
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250A 
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REFER LINE 0251 
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100 

L7 

NEUTRAL 

EARTH 
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1 I 
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1 
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393.11-E SUPPLY 
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p13 e>A GENERATOR RUNNING 

015. elA GENERATOR FAULT 

0115 ILIA GENERATOR TAMPER OK J 

GENERATOR SOCKET OUTLET 

x3 

b p1 
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1SA 
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PORTABLE 
GENERATOR 

0121 

ATS-q ATS -N 

10 

OR 

0122 D RJ O 

0109 D O 

0110177 

O 

N-N 

ACP 

AUTO 

TRANSFER 

CONTROL 

PANEL UNIT 

24 

ATS -1 

BA /UA 
MAIN 

CONTROL 

PANEL 

13 

u 

Ars -5 

AIS-6 

ATS -7 
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ATS-I6 

ATS -15 

ATS -14 

ATS-0 

ATS -U 

ATS-I1 

ATS -9 

n 

IVE 

INTERFACE 

UNIT 

PROPRIETARY INTERFACE CABLES 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEQ 4001 
D E TICAL 
/.' Signature'.; %;., Date* / 

BTS 

) GENERATOR CB 

CIJ NORMAL CB 

k J & P RICHARDSON PILL (07) 3271 2911 

INDUSTRIES PIYUO ELECTRICAL CONTRACTORS AND ENGINEERS FAX (07) 3271 3623 

ASK 23 COI 952 325 114 WOOL Alf 01COL CO 4076 - EMAS. prOjpocornau 

REVISIONS 

AMMENOIIENT DATE 

G 

F 

E AS 16xe2m Ra IB-17-0P 
D AS rOM7R1A'.ÆD Ne. 21 -01-09 

C 6SIED /LIt a0A5aitnn0 ra 16-05 -09 

B 63110 FOR altar aT-0S-OD 

`A a0GNW1 BlE i 

¡Survey Certification : 
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has been in accordance with the design and 
levels shown on the drawing. 

SIGNED DATE 

Construction Certification : 

As Supervising Engineer for this project, I 

certify that the works detailed on the drawing 
have been carried cut ñ occordooce erlh tfis 
drawing and speci2catàns, to the satisfaction 
of the IPSWICH CM COUNCI. 

SIGNED DATE 

IPSWICH WATER 
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NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 
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Item Qty Make & Number Description Label 
3 ALSTOM S71002ABWS c/w S7A LINK 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 & CLIPSAL 12 HOLE LINK EARTH LINKS EARTH 
ES1,2,3 3 SPRECHER & SCHUH D7P- MT44 -PX01 clw D7- 15YE112 EMERGENCY STOP clw EMERGENCY STOP LABEL 
F3 -1,2,3 3 ALSTOM SC32H cIw NS32 32A FUSE F3 -1,2,3 
H3 1 HPM AMBER CIW 60W LAMP STATION ALARM 
1K1,1 K2,2K1,2K2 
3K1,3K2 

6 
3 

SPRECHER & SCHUH CA7 -23-10 240VAC 
c/w CS7 -PV20 

LINE/BYPASS CONTACTOR 
- 

1Kl.1K2,2K1,2K2 
3K1,3K2 

1,2,3K3 3 FINDER 55 .34.0054- 240VAC cfw 94.04 BASE FAULT RELAY 1,21(3,31(3 
1,2,3K4 3 FINDER 55.34.0054- 240VAC chv 94.04 BASE START RELAY 1,2K4,3K4 
K6 1 FINDER DUA52C724 DC UNDERVOLTAGE RELAY K6 
H10 1 AMALGAMATED INSTRUMENTS PM6 -LP-4C - . . DIGITAL DISPLAY WELL LEVEL 
NL 1 DORE 165N18 c.lw EIN FEET 

- NEUTRAL LINK NEUTRAL 
P1 1 NHP RQ72E -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 CIRCUIT BREAKER 1,2,301 
02 1 TERASAKI DSRCB -16-30 ELCB 02 
03 1 TERASAKI DSRCB -1030 ELCB 03 
Q5,8 2 TERASAKI DTCB6110C CIRCUIT BREAKER 05,08 
04 1 TERASAKI DTCB6306C CIRCUIT BREAKER 04 
1 -505 5 TERASAKI DTCB6104C CIRCUIT BREAKER 1 -605 
Q1 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 
1,2,352 3 SPRECHER & SCHUH DTP- 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 
1,2,3U1 3 EMSBY EMOTRON MSF -30 SOFT STARTERS 1,2,3U1 

3 c/w 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 c/w 449A MOUNTING BLOCK TELEMETRY OUTLET X4 
R1 1 RS 131 -839 1KO RESISTOR 

60 PHOENIX UK5N (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 I 

1 KINGFISHER CAB NMNMIM AERIAL CABLE 
1 KINGFISHER ISB5OLN LIGHTNING ARRESTOR 
2 KINGFISHER LDF450 COAX CONNECTOR 
1 KINGFISHER PS12170 BATTERY 

1,2,31(50 3 FINDER 55.34.0074 -24VDC cfw 94.04 BASE RUN RELAY 1,2,31(50 
K9 1 FINDER 55.34.0074 -24VDC c v 94.04 BASE RESET RELAY K9 
K10 1 FINDER 55.34.0074 -24VDC c/w 94.04 BASE . STATION FAULT RELAY K10 
K20 1 FINDER 55.34.0074 -24VDC c/w 94.04 BASE STATION COMMS FAULT RELAY K20 
PS1 1 KINGFISHER PS11 BATTERY CHARGER PSI 
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 EB10 -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 I 

F1- 1,2,3;F2 -1,2,3 6 ALSTOM SC2OH clw NS10 CARTRIDGES 10A CONTROL FUSES F1- 1,2,3;F2 -1,2,3 
HR1,2,3 3 IME R048.0 240V HOUR RUN METERS 
1,2,31(8 3 FLYGT MINI CAS 240VAC WATER IN OIL RELAYS 1,2,31(8 I 

1,2,354 3 SPRECHER & SCHUH D7P- F607 -PX10 RESET PUSHBUTTON I 

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 
1,2,3H3, 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)0(AA4X1DHL WET WELL LEVEL SENSOR 
1 c!v VEGADIS 12 DIS12.XBXW 

U3 1 ENDRESS + HAUSER PROSONIC FMU9O- R12CB111AA1A WET WELL LEVEL SENSOR 
1 c/w 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 c/w 94.04 BASE PUMP BACKUP START RELAYS R1,2,3 
R4 1 FINDER 55.34.0074.24VDC o/w 94.04 BASE ULTRASONIC HIGH LEVEL RELAY R4 
R5 1 FINDER 55.34.0074.24VDC c/w 94.04 BASE OVERFLOW RELAY R5 
FM 1 FLOWMETER ABB MAGMASTER 24VDC I 

1 cIw FLOWMETER ELEMENT 
U4 1 ADAM 4520 ISOLATED CONVERTER U4 
CARD READER 1 INDALA FLEXPASS SERIAL BLACK 232 12B DEC ARCH MID RANGE READER 

1 2A FUSED TERMINAL FUSED TERMINAL 
1 4mm EARTH TERMINAL EARTH TERMINAL 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEQ 4001 
!CAL 

Signature* ,_ Date I `-i/ 
-j 

NEERS 

J& P.RIÇHARDSON 2911 

INDUSTRIES D ENg 
A.BJL 23 001 952 325 114 CAMPBELL AVC MICOL OLD 4076 EMAL. jprOjp.comau 
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Survey Certification : 

M the Surveyor for this Project, I hereby 

certify that the selaul for construction 
has been in accordance with the design and 

levels shown on this droving. 

SIGNED DATE 

Construction Certification : 

As Supervising Engineer for this project, I 

certify that the works detailed on this droving 
have been carried out in accordance with this 
drawing and specifications, to the satisfaction 
of the IPSWICH CITY COUNCIL 

SIGNED DATE l 

SCALES BEFORE REDUCTIOI6 INK out \ 
IPSWICH WATER IlE4p(D D... 5-3-09 

ORARN R0. 5-3.09 
A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL MOO 

REa51artD 

NEVILLE BONNER BUILDING Phone (07) 3810 1896 RECrooe/mED 

WARWICK ROAD, YAMANTO (07) 3810 1901 
APPROVED DATE. 

P.O. BOX 191 Fax (01) 3810 1950 
IMAGER I57R51 MAIER 
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PROJECT: Ipswich Water 
JOB NO: C3290O 
ITEM: Control Panel Construction Notes 
DOCUMENT NO: Drawing No.E09- C32900/B1 
DESIGN DETAILS: - 

Place of installation Outdoor 
Type of installation Stationary 
S.C.A. 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 IP2O 
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 turn with Square Insert 

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 mm' Tinned Copper Braid 
Door Opening 100 ° min 
Door Stays Drop Stays 
Equipment Shrouding IP2O 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 tra to rear of Door 4 6O0W x 400D Min. with 4Omm Return for Strenthening 
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 
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Survey Cerlilication : 

As the Surveyor for this Project. 1 hereby 

certify that the setout for construction 

hos been in accordance with the design and 

levels shown on this drawing. 

SIGNED DATE 

Corabuclion Certification 

As Supervising Engineer for this project. 1 

certify that the works detailed on this droning 
hove been carried out in accordance with the 
drawing and specifications, to the satisfaction 
of the IPSWICH GAY COUNCIL 

SIGNED DATE 

J 

CABLE DETAILS: - 
Power V90 0.6 / 1 kV Mufti -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 I 

Power Wiring above 16mm Red With Phase Identification at Cable Ends 
Phase Neutral Black 
Earth Green Yellow 
Control Active 240VAC White . 

Control Neutral 24OVAC Black I 

Control Positive 24VDC+ Pink : I 

Control Negative 24VDC- Brown I 

Control Positive 12VDC+ Red 
Control Negative 12VDC- Black .._ I 

Thermistors & No Volt Contacts Orange 
Telemetry +VE & -VE Violet (From line side of Distributión CB including all wiring except decoron cables) 
Screen Analog Positive White 
Screen Analog Negative Black . 

Terminations: I 

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 Gravopy .. -. I 

Fixings External 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 .. I 

Warning Labels WRW / 6mm Letters 
Danger Labels RWR / 6mm Letters 
Drive Labels WBW / 6mm Letters 
Main Switch Labels RWR / 8mm Letters '' I 

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 .. 

Ipswic 
Water 

IPSWICH WATER 
A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL 

NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 

P.O. BOX 191 

Phone 1071 3810 1894 

1071 3810 7901 

fax 107) 3810 7950 

SCALES BEFORE REDUCTION: 

egistered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEQ 4001 
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