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Operational Steps

· Service – All treatment units will be on line. Water will flow through units in series. The chemical pump will be feeding chlorine. The PLC will be reading the flow meter and differential pressure transmitter and level in the chemical tank. 

· Manual isolation of individual units – The manual isolation valves will be closed and the bypass valve for that particular unit will be open. 

· Manual system bypass – Close BV 201, BFV 201 and BFV 701. Open BFV 702. This isolates and bypasses the entire system. 

· Regeneration and Backwash – The system will be taken off line by automatically closing the automated diaphragm valve at the outlet of the system. The strainer, multimedia and softener automated bypass valves will be opened. Then each of the system components will be backwashed or regenerated. The cycle. Initiation will be from the PLC. Cycle timing for the strainer will be from the PLC. Cycle timing for the multimedia, softener, and activated carbon filter will be controlled by the ERCt timer located in the Taskmaster III valve. After all units are backwashed, the system will be returned to service. 

· Strainer Backwash – The backwash drain will be opened and the motor started for a preset backwash duration. 

· Filter Backwash – This sequence (for the Multimedia and Activated Carbon) consists of up flow backwash, followed by a down flow filter to waste (or rinse) cycle. The ERCt controls the timing of each cycle and the position of the piston in the Task Master III valve. Upon completion, the filter is returned to service. 

· Softener Regeneration – The steps in softener regeneration are backwash, brine, slow rinse, and fast rinse. During the brine cycle, saturated brine in drawing into the softener from the brine tank with an eductor located in the Task Master III. The floats on the brine valve (located in the brine tank) control the amount of brine draw. The Electronic Regeneration Controller (ERCt), which is the electronic controller mounted on the Task Master III controls the timing of each cycle and the position of the piston in the Task Master III valve. 

· Resin Trap (Security Filter) Cleaning – The resin trap should not need cleaning unless resin or media is lost for some reason. The trap is manually cleaned. If significant quantities of resin are lost this usually indicates another maintenance problem. 

Control Protocols

· The system backwash sequences will be controlled by time of day. The system will be periodically taken off line for Regeneration and Backwash. Anticipated intervals are 24 to 48 hours. 

· The system shall have capabilities to backwash units at different frequencies. For example the Multi Media filter might backwash every day while the Softener might regenerate every third day. 

· For TM III valves, backwash and regeneration initiation will be by PLC. Cycle timing will be via the ERCt on each unit.
· The PLC will monitor and report flows and differential pressures. The alarms will not cause the system to go into Regeneration and Backwash. This is best since the system must be taken completely out of service for Regeneration and Backwash. 

· If alarm conditions indicate that a Regeneration and Backwash cycle is required, the operator can manually initiate a cycle, either from the PLC or from the central control panel. 

· For the duration of any tank or strainer regeneration / backwash system valve XV-701 must be closed, and system valves XV-101, 201, 401, must be open. The Chlorine pump CP 601 must be turned off by the PLC. 

· XV-701 is  normally open. In the event of a power failure it reverts to the open position (fails open). This prevents this valve from cutting off water flow if power to the water system in interuppted or the solenoid malfuntions.  
· Each unit will have an in service and an in regeneration / backwash indication.

· Flow meter will be read by the PLC. (Provide totalizer, volume since regeneration, volume til regeneration, and other funcitions of the flow meter.) 
· Filters and Softener: Each tank controller requires a two minute closed contact to begin the backwash / regeneration cycles. After two minutes the start signal must be removed. The controller on each tank will sequence the valve through the proper cycles and times.

· No two tanks may be in regeneration / backwash at the same time. 

· Each Task Master III valve will provide a closed contact during the regeneration cycle. 

Chlorine Pump Controls

· The chlorine pump will be paced by a 4 to 20-milli amp signal from the PLC. The hall effect pulses from the flow meter will be read by the PLC and will be registered by the PLC. The PLC will create a 4 to 20-milli amp signal to pace the chemical feed pump. 

· The low level float in the chlorine vessel will be connected directly into the chemical feed pump. The pump reads the float as follows: An open circuit as a full tank and the pump is allowed to run. A closed circuit as an empty tank and the pump is not allowed to run.  

· The PLC will read the float contacts from the pump output and then create an alarm condition based on this reading. 

· The selected pump features manual stroke length control. The speed is either automatically controlled by a 4-20mA signal or the speed can be manually controlled. Manual speed control could be used in the event of a PLC failure. 
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