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Short Description
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Introduction This is a three phase motor control system, using a low voltage control circuit and a three phase power circuit within a control panel to operate and control the direction of rotation of a three phase motor. Safety This circuit has been designed with safety in mind, meeting and exceeding the Health and Safety Act 2005. As a safety feature, five differently coloured lamps will be used to indicate the condition of the circuit as follows; 1. 2. 3. 4. 5.



White – Power applied to the circuit Green – Motor running in clockwise rotation Blue - Motor running in anti-clockwise rotation Orange – Emergency stop button activated Red – Overload trip activated



The control panel should only be opened by a qualified person. Power to the circuit can be isolated by unplugging the supply cable and by tripping the Miniature Circuit Breakers within the control panel. The control box should be locked and tagged out once installed. Operation First check that none of the warning lamps are indicating any faults before operating. Only a white power on lamp (LP5) should be lit. To start the motor in a forward direction, press and release the FWD start pushbutton (PB1), this will energise the coil in contactor 1 and supply 3 phase power to the motor. A green lamp (LP1) will indicate that the motor is operating in the clockwise rotation. To start the motor in a reverse direction, press and release the REV start pushbutton (PB2), this will energise the coil in contactor 2, and supply 3 phase power to the motor with two of the three phases switched to reverse the direction of rotation. A blue lamp (LP2) will indicate that the motor is operating in an anti-clockwise rotation. To stop the motor, press and release the stop button (PB3) to break the circuit In an emergency situation press down the emergency stop button (PB4), an orange lamp (LP3) will then indicate that the emergency stop is activated. Documentation and Commissioning sheets are available inside a plastic wallet inside the Control Panel.
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Safety To protect against short circuits and overloads, there are two Miniature Circuit Breakers installed in the control panel, one 2A MCB for the low voltage control circuit and one 20A MCB for the three phase supply. The circuit has been designed with thermal overload protection, this will be set with accordance to the Ampere rating displayed on the motors information plate. If the motor becomes overloaded power to the motor will be cut and an orange lamp will indicate the thermal overload has tripped. Parts List Qty
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2 Contactor 2 Aux Contactor 1 Mechanical Interlock 1 Overload Relay 1 20A MCB 1 2A MCB Push Button Non Latching 2 (Green) Push Button Non Latching 1 (Black) 1 Emergency Stop Button Normally Closed PB Switch 2 Block Normally Open PB Switch 3 Block 1 Lamp 24V (Red) 1 Lamp 24V(Orange) 1 Lamp 24V (White) 1 Lamp 24V (Blue) 1 Lamp 24V (Green)



Manufactur er Allen Bradley Allen Bradley Allen Bradley Allen Bradley General Electric Merlin Gerin



Model 100-C09D*10 A 100-F A 100MC-A00 193-ED1DB B Series E 6000 C20 415V Multi 9 C60 HB B2



RAAS



RB2 BE 102



RAAS SCL SCL SCL TMA SCL



RB2 BE 101 PL22 24R PL22 24Y PL22 24W AD22 BL24 PL22 24G LCIE 07 ATEX U LCIE 07 ATEX U LCIE 02 ATEX U LCIE 07 ATEX



6 6mm Terminals (Grey) 6mm Terminals (Yellow and 2 Green)



Legrand



1 6mm Terminals (Blue) 3 2.5mm Terminals (Blue)



Legrand Legrand



Legrand



0010 0010 0039 0010



Additio nal 24v DC Coil
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U Data Sheets Thermal Overload http://docseurope.electrocomponents.com/webdocs/06af/0900766b806afc3d.pdf Contactors http://www.ab.com/en/epub/catalogs/12768/229240/229254/229461/229481/Bul100-K-104-K-100-C-104-C-100-D-104-D-100S-C-104S-C-100S-DSpecifications.html 20A MCB http://www.kalepc.com/dosyalar/GE%206%20kA%20otom.pdf



Process of Operation Outline Firstly, the low voltage (24V) live supply for the control circuit is fed through a 2A MCB to protect against short circuits and overload, whilst the neutral is fed into a blue 2.5mm control circuit terminal. When there is power applied to the circuit LP5 (White) will be lit, as it is fed directly from the 2A MCB. There should be no other lamps lit at this point, unless there is a fault. The live supply to the control circuit is fed from the same 2A MCB that the power indicator lamp LP5 (White) fed from, so if LP5 (White) is lit then the control circuit is live. The control circuit supply is fed from the 2A MCB and firstly into the overload relay (F2) which is set according to the specification of the motor, into the normally closed contact 95 and out 96 (into the emergency stop button PB4). A supply is fed out of the contact 95 of the overload relay (F2) and into the normally open contact 97/98. The feed from contact 98 on the overload relay (F2) supplies warning lamp LP4 (Red). This means that when the overload is tripped, the normally closed contacts 95/96 will break, cutting power to the rest of the circuit, and the normally open contacts 97/98 on the overload relay will close, so that the overload warning lamp LP4 (Red) will be lit. The circuit from the contact 96 of the overload relay (F2) feeds into the latching emergency stop button switch block’s normally closed contact 1 and out 2 (into the stop button PB3), so if the emergency button (PB4) is depressed, the circuit will break. Also attached to the emergency button (PB4) is a normally open switch block, which has a live feed from the 97 contact of the overload relay (F2) into the normally open contact 3,out 4 to the overload warning lamp LP3 (Orange), so that when the emergency button (PB4) is depressed, the overload warning lamp LP3 (Orange), will be lit.
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From the emergency stop button switch block contact 2, the live enters the stop button (PB3) switch block’s normally closed contact 1 and out 2, so if the stop button (PB3) is depressed, the circuit will break. From the stop button (PB3) contact 2, the live feed enters the FWD start button (PB1) normally open switch block contact 3 and from there the live is fed into contactor KM1’s normally open latching contact 13. The FWD start button (PB1) normally open switch block contact 4 is fed into contactor KM1’s normally open latching contact 14. There is a live feed from contactor KM1’s contact 13 and into the REV start button (PB2) normally open contact 3. This means that when the FWD start button (PB1) is pressed and released, the contacts 13 and 14 on contactor KM1 will latch closed and the circuit will remain live until the power supply is broken, and the coil is de-energised (either through the emergency stop button (PB4) or the stop button (PB3) being pressed, or a power supply failure). From the contactor KM1 contact 14 the live is fed into the electrical interlock, this is a safety circuit where the live feed for the KM1 contactor is passed into the normally closed contact 21 and out 22 of the contactor KM2, so that the contactor KM1 can only be live if the contactor KM2 is de-energised. From the electrical interlock contact 22 of contactor KM2 the live fed enters the A1 contact of contactor KM1 to energise the coil. Once the coil of KM1 is energised, 3 phase power is supplied to the motor. To indicate that the motor has been powered for FWD rotation, LP1 (Green) should be lit. This is achieved by having a live feed from PB4 contact 3 into the normally open contacts 43/44 of contactor KM1. From contact 44 the live enter s contact 7 of LP1 (Green), and there a neutral wire from contact 8 of LP1 (Green) looped into the neutral circuit. There is a mechanical interlock between the two contactors to prevent both of them being able to be energised at the same time. From the A2 contact of contactor KM1, a neutral wire is fed into the 2.5mm blue control circuit terminal linked to the supply.
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