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1.0 INTRODUCTION

· This document serves to describe the sequence of operations for the Test Tank system in relation to PLC Control and the operator interface systems.
· A brief description for each mode is followed by a detailed description of the code for each device within the system.
· For the purpose of PLC and SCADA programming the operational modes are as follows:
1. Mode 1: Filling

2. Mode 2: Normal Operation

3. Mode 3: Testing

4. Mode 4: Draining

5. Mode 5: Standby – All controlled devices remain de-energized when in Auto.

· The PLC Ladder Program shall be divided into the following files:

1. Index
Index list of files with subroutine commands

2. Inputs
Analog Inputs, validity checking, Digital I/O mapping

3. Analog Alarms


4. Digital Alarms

5. Pumps
All Pump Routines

6. Valves


7. Levels
All level control routines

8. Ozone
Ozone Injection Routine

9. Filters

10. DTAM

11. PM
Preventative Maintenance routine

12. Others
Available file for On-line program addition

1.1 Filling

When this Mode is selected, and the appropriate devices are in Auto, both at the hardware and at SCADA, valve CV-TT01, Raw Seawater supply, shall be enabled open and valve CV-TT02 shall be energized to the “Open to Filter Suction” position. Valve CV-300, sand filter supply valve, shall be opened and Valve CV-101, filter bypass valve, shall be closed to ensure that the Raw Seawater is immediately filtered.

The Ozone Injection system may be enabled once an adequate flow has been registered at FT-102.

When the Tank level is above Low Low Level setpoint and Auto has been selected, the duty filter pumps may be enabled. Valve CV-TT02 shall cycle to the “Open to Pump suction” position whenever any of the Filter pumps are running.

When the Tank level reaches Normal Level setpoint, Valve CV-TT01 shall be closed and, if pre-selected, the mode shall switch to Normal Operation.

1.2 Normal Operation

When this mode is selected, and the appropriate devices are in Auto, both at the hardware and at SCADA, the 2 duty filter pumps shall be enabled. The stand-by filter pump shall be rotated every 24hrs to ensure equal run time. Should either of the duty pumps fail, the standby pump shall assume the duty role and the failed pump shall remain disabled until the problem has been corrected and the Pump Failure alarm has been reset via SCADA.

When in Auto, the sand filters shall be backwashed when either the high differential setpoint or the interval backwash time setpoint have been attained. 

The cartridge filters high differential alarm shall be set when the value reaches setpoint. The alarm shall be cleared when the filters have been cleaned/replaced and the alarm reset at SCADA.

The ozone injection system shall be enabled when at least 1 filter pump is running and both ORP1 and ORP2 values are Equal or Less than the ozone injection enable setpoint. The ozone injection shall be disabled when either of the ORP values rise to the disable setpoint or when an Ozone system alarm is set or when the system flow FT-102 is less than ozone system flow FT-O201.

The Tank level shall be continuously monitored and maintained, within adjustable tolerances, at Normal Level setpoint. This Design Normal Level setpoint shall be determined at system start up to ensure the level provides a proper skimming action over the weir boxes. The operation Normal Level setpoint may be adjusted down from the Design setpoint depending on operational requirements. Should an Oil Detected alarm be set, either by the hydrocarbon tester or by the operator from visual observation, the level shall immediately be dropped to below the weir boxes to minimize the potential contamination of the  process system.

1.3 Testing

When this mode is selected, the Test Team shall be provided the choice of selecting the following:

· Test Normal Level Setpoint.

· Enable/Disable Auto Sand Filter Backwash.

· Enabled/Disable Filtration by-pass.

· Enable/Disable Auto Ozone Injection.

All system devices shall function as under Normal Operation subject to the above choices made by the Test Team.

1.4 Draining

When this mode is selected, the Ozone Injection system shall be disabled as well as all the Tank level control and alarms. The duty filter pumps shall remain On until the level drops to below the Low Low Level setpoint.

Unless the Tank is to be FULLY drained, the operator may wish to maintain at least 1 filter pump operational via the SCADA H/O/A to ensure that the remaining seawater does not turn anaerobic. 

Note: Visual confirmation shall be necessary when level drops below 10’ from weir boxes.

1.5 Operator Interfaces

The system shall comprise of three (3) types of Operator Interfaces:

· Hand/Off/Auto switches. These switches shall be mounted on the cover of the main control panel, CP1. When the Hand option is selected, the device shall be energized irrespective of any control requirements determined by the PLC code.

· DTAM Plus. This device shall be mounted on the cover of the main control panel, CP1. All screens displaying sensor or device status shall have general access. All data input screens pertaining to Testing mode parameters shall have password protected access limited to the Test Team staff. All data input screens pertaining to Normal Operation/Filling/Draining modes shall have password protected access limited to the Maintenance staff. All alarm screens and acknowledgements shall have password protected access limited to the Maintenance staff.

· SCADA (RSView 32). This system shall be installed at the client’s discretion in a room/lab within a maximum of 4000 feet cable distance from main control panel, CP1. All display, trend, alarm and log screens shall have general access. All data input screens pertaining to Testing mode parameters shall have password protected access limited to the Test Team staff. All data input screens pertaining to Normal Operation/Filling/Draining modes shall have password protected access limited to the Maintenance staff. All alarm screens and acknowledgements shall have password protected access limited to the Maintenance staff.

All H/O/A switches shall have priority over the digital operator interface systems. Only when these switches are placed in the Auto position, shall the Automation system assume control of the devices.

Both the DTAM Plus and the SCADA shall enjoy equal priority status. Then last input/command issued from either system, subject to Operating Mode and password protection shall be executed. It is nevertheless anticipated that most operations shall be executed from the SCADA particularly during Testing mode. This is due to the physical location of the main control panel, CP1, in the pump room.

2.0 SEQUENCE OF OPERATIONS – PLC CODE.

2.1 Analog Inputs and Discrete I/O: Validity Checking, Scaling and Mapping

· The PLC checks that the input range for each analog input is between 4mA and 20mA. If the value is outside of this range, a sensor failure alarm bit shall be set and annunciated at the SCADA. When this alarm bit is set, the PLC shall substitute the sensor’s value for a nominal value best suited for safe operation. (e.g. ORP value shall equal ozone generator disable setpoint).
· Test Tank Level: The value shall equal the last good value acquired if between High/Low Tolerance points.
· Waste Tank Level: The value shall equal the last good value acquired if between Enable/Disable setpoints but valves CV-104 and CV-WT01 shall be secured until the sensor problem has been corrected.
· All flow sensors: The value shall equal the last good value acquired.
· Differential Pressure Transmitters: The value shall equal the last good value acquired. In the case of DPT 300, auto backwashing on differential pressure shall be disabled until the problem has been corrected.
· Temperature sensor: The value shall equal the last good value acquired.
· Turbidimeter sensor: The value shall equal the last good value acquired.
· Hydrocarbon sensor: The value shall equal the last good value acquired.
· If the analog input value is within acceptable range, the value shall be scaled to engineering units. This value shall be used for control purposes and monitored at the SCADA.
· The Discrete Inputs and Outputs shall be mapped to integer words defined at the bit level to optimize SCADA polling performance.
2.2 Test Tank Level Control

· The Static Pressure transmitter, LE-TT01, shall be scaled to 1/10th of an inch, and shall continuously monitor the Test Tank level and compare the resulting value to various adjustable setpoints.

· The High High Level float switch shall be mounted above the level transmitter’s High Level Alarm setpoint.

· Should the water level rise to close the High High Level float switch, a High High Level Alarm bit shall be set and annunciated at SCADA. The alarm bit shall be cleared when the level drops to the level transmitter’s High Level alarm setpoint, adjustable at SCADA.

· The Design Normal Level setpoint shall be set at start up as determined by the Design Engineer and the client. This value should equal the water level at which optimum skimming action is achieved. Under standard operating conditions the Design Normal Level setpoint and the Operation Normal Level setpoint shall be the same.

· A tolerance deadband, adjustable at SCADA, shall determine the water level control. Should the level drop to the low tolerance point and valve CV-TT02 is confirmed in the “Open to Pump suction” position, valve CV-TT01 shall open. When the level reaches the Normal Level Setpoint, valveCV-TT01 shall close. Should the level rise to the high tolerance point, valve CV-104 shall open. When the level returns to the Normal level setpoint, valve CV-104 shall close.

· Should the level rise to the High Level setpoint, adjustable at SCADA, a 20 sec. timer shall be enabled. When the timer is done, a High Level alarm bit shall be set and annunciated at SCADA. This alarm bit shall be cleared when the level drops to the High Tolerance point.

· Should the level drop to the Low Level setpoint, adjustable at SCADA, a 20 sec. timer shall be enabled. When the timer is done, a Low Level alarm bit shall be set and annunciated at SCADA. This alarm bit shall be cleared when the level rises to the Low tolerance point.

· Should the level drop to the Low Low Level setpoint when either in Normal Operating or Testing Mode, a 20 sec time shall be enabled. When the timer is done a Low Low Level Alarm bit shall be set and annunciated at SCADA. When this alarm bit is set, both the duty filter pumps shall be secured.

· When the system is in Filling mode, all the Low Level alarms shall be disabled until the level has returned to the Normal Level setpoint.

· When the system is in Draining mode, valve CV-TT01, shall be secured and the duty eductor pump shall be enabled. All Low Level alarms shall be disabled until the level has returned to Normal setpoint (Filling mode) or the system has been placed in Normal Operation or Testing mode.

2.3 Waste Tank Level control

· The Sumersible level transmitter shall be scaled to 1/10th of an inch, and shall continuously monitor the Waste Tank level and compare the resulting value to various adjustable setpoints.

· The High High Level float switch shall be mounted above the Submersible’s High Level Alarm setpoint.

· Should the water level rise to close the High High Level float switch, a High High Level Alarm bit shall be set and annunciated at SCADA. The alarm bit shall be cleared when the level drops to the Submersible’s High Level alarm setpoint, adjustable at SCADA.

· Should the level rise to the High Level setpoint, adjustable at SCADA, a 20 sec timer shall be enabled. When the timer is done a High Level Alarm bit shall be set and annunciated at SCADA. When this alarm bit is set the duty eductor pump and the Test Tank drain valve shall be secured to prevent overflow. This alarm shall be cleared when the level drops to the Waste Discharge Enable setpoint.

· Should the level rise to the Waste Discharge Enable setpoint, adjustable at SCADA, Eductor Pump P5 shall be enabled. The pump shall be disabled when the level drops to the Waste Discharge Disable setpoint, adjustable at SCADA.

· Should the level drop to the Low Level setpoint, adjustable at SCADA, a 20 sec timer shall be enabled. When the timer is done, a Low Level alarm shall be set and annunciated at SCADA. This alarm shall be cleared when the level rises to the Waste Discharge Disable setpoint.

· The Low Low Level float switch shall be mounted below the Submersible’s Low Level Alarm setpoint.

· Should the level drop to the Low Low Level float switch, a Low Low Level alarm bit shall be set and annunciated at SCADA and the duty eductor pump shall be secured. This alarm bit shall be cleared when the level rises to the Low Level setpoint.

2.4 Valve Pit Level control

· Should the level rise to the High Level Switch, valve CV-VP01 shall be open, the eductor pump P4 and a 30 sec, adjustable at SCADA, shall be enabled. When the timer is done and the High Level Switch is still closed, a High Level Alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when the High Level Switch is open.

· Should the level drop to the Low Level float switch, valve CV-VP01 shall be closed and the eductor pump secured.

2.5 Filter Pumps Control, P1, P2, and P3. Maintenance Staff Password Protected.

· PLC shall provide Hand/Off/Auto (HOA) capability from the SCADA.

· The Pumps shall be enabled when in Hand mode, selected by the operator, irrespective of safety interlocks.

· The PLC shall rotate the duty pumps every 24 hours at a preset time, selected at SCADA. This rotation shall be suspended if any filter pump is not in AUTO or is in alarm.

· The filter pump demand shall be enabled when the Test Tank level is above the Low Level setpoint. When this demand is set, both valves CV-300 and CV-101 are confirmed in the correct position, the duty filter pumps shall be enabled.

· When any pump is called for and the contactor running bit, and/or the pressure switch PS-x03, and/or VFD Running bit are not made a 20 sec time shall be enabled. When this timer is done, a Pump Failure alarm bit shall be set, the pump secured and the standby pump enabled.

· The pump shall remain disabled until the problem has been corrected and the alarm has been reset via SCADA.

2.6 Variable Frequency Drives. Maintenance Staff Password Protected

· PLC shall provide Hand/Off/Auto (HOA) capability from the SCADA.

· The VFD shall be enabled when in Hand mode, selected by the operator, irrespective of safety interlocks.

· The VFD shall be enabled when in Auto and is not designated as Standby. The PLC shall provide a 0-10V signal to required Frequency based on Main System Flow setpoint via PLC PID loop. The PLC shall provide a non-variable signal to the VFD when designated as backwash unit to maintain preset constant flow at 150% of normal operation when in backwash.

· When any VFD is called for and its Running Bit and/or Fault bit are not made, a 20 sec timer shall be enabled. When this timer is done a Pump failure alarm bit shall be set, the pump secured and the Standby pump enabled. This alarm bit shall remain set until the problem has been corrected and the alarm reset via SCADA.

2.7 Eductor Pumps P4, P5. Maintenance Staff Password Protected

· PLC shall provide Hand/Off/Auto (HOA) capability from the SCADA.

· The Pumps shall be enabled when in Hand mode, selected by the operator, irrespective of safety interlocks.

· The pump P4 shall be enabled when the High Level valve pit float switch is closed or when the system is in Draining mode. The pump shall be disabled when the Low Level float switch is closed.

· The pump P5 shall be enabled when the Waste Tank Level rises to the Waste Discharge enable setpoint, adjustable at SCADA, and shall be disabled when the level drops to the Waste Discharge disable setpoint, adjustable at SCADA.

· When either pump is called for and the contactor running bit, and/or the pressure switch PS-x03 are not made a 20 sec time shall be enabled. When this timer is done, a Pump Failure alarm bit shall be set, the pump secured.

· The pump shall remain disabled until the problem has been corrected and the alarm has been reset via SCADA.

2.8 Ozone Injection Control. Maintenance & Test Staff Password dependent on selected mode.

· The ORP inputs shall be scaled 0-1000mV.

· When in Auto, the ozone demand shall be enabled when both the ORP values are Equal or Less than the Ozone Enable setpoint, adjustable at SCADA. 

· The demand shall be disabled when either of the ORP values rise above their respective Ozone Disable setpoint, adjustable at SCADA or when the system flow, monitored at FT-102, drops below the ozone injection flow monitored at FT-O201 or when an Ozone Detected alarm is set.

· Should the ORP rise to the ORP High Level setpoint, adjustable at SCADA but never set less than the Ozone Disable setpoint, a 20 sec time shall be enabled. When the timer is done, a High ORP alarm bit shall be set and annunciated at SCADA. This alarm shall be cleared when the value drops to the Ozone Disable setpoint.

· Should the ORP drop to the ORP Low Level setpoint, adjustable at SCADA but never greater than the Ozone Enable setpoint, a 20 sec time shall be enabled. When the timer is done, a Low ORP alarm bit shall be set and annunciated at SCADA. This alarm shall be cleared when the value rises to the Ozone Enable setpoint.

· An algorithm shall be included to compare the drift between the 2 ORP sensors when the Ozone Injection is disabled. Should the delta between the sensors rise to 15%, a “maintenance required” alarm bit shall be set and enunciated at SCADA. The alarm shall be cleared when the probes have been recalibrated and the alarm is reset via SCADA.

2.8.1 Ozone Injection Pump control. Maintenance Staff password protected.

· PLC shall provide Hand/Off/Auto (HOA) capability from the SCADA.

· The Pump shall be enabled when in Hand mode, selected by the operator, irrespective of safety interlocks.

· The pump shall be enabled when in Auto and the Ozone demand is set. 

· When the pump is called for and the running bit, monitored at the auxiliary contact, is not made, a 20 sec timer shall be enabled. When the timer is done, a pump failure alarm bit is set and annunciated at SCADA.  The alarm shall be cleared when the problem is corrected and the alarm is reset at SCADA.

2.8.2 Ozone Generator. Maintenance Staff Password protected.

· PLC shall provide Hand/Off/Auto (HOA) capability from the SCADA.

· The Ozone Generator shall be enabled when in Hand mode, selected by the operator, irrespective of PLC safety interlocks.

· The Generator shall be enabled when in Auto and the Ozone demand is set.

· When the generator is called for and the running bit, monitored at the unit auxiliary contact, is not made, a 20 sec timer shall be enabled. When the timer is done, a Ozone Generator Failure alarm bit is et and annunciated at SCADA. The alarm shall be cleared when the problem is corrected and the alarm is reset at SCADA.

2.8.3 Ambient Ozone monitor. Maintenance Staff Password protected.

· The unit shall continuously monitor the space adjacent to the Ozone generator and injector.

· Should the unit detect ozone it shall close an alarm relay. When this bit is a made, a 20 sec timer shall be enabled. When this timer is done an Ozone Detected Alarm shall be set and annunciated at SCADA, and the Ozone Injection system shall be disabled. The alarm shall be cleared when the alarm relay is open and the alarm is reset at SCADA.

· An alarm override shall enable the operator to bypass the monitor during calibration and maintenance periods.

2.9 Sand Filters control. Test and Maintenance Password depending on selected mode.

· The differential Pressure Transducer shall be scaled to 0-25 Psid.

· The PLC shall provide Hand/Off/Auto (HOA) capability from the SCADA.

· A backwash may be initiated at any time when switched to Hand mode, irrespective of any safety interlocks.

· A backwash demand shall be set when in Auto and the system is in Normal operation mode, when either the differential pressure from DPT-300 attains the Enable Backwash setpoint, adjustable at SCADA or the Cycle Backwash setpoint, adjustable at SCADA. When the Backwash Demand is set, a 300 sec timer shall be enabled. When this timer is done, the filter backwash sequence shall commence as follows:

· Secure Ozone Injection system and disable CV-TT01.

· Secure the duty Filter Pumps

· Close valve CV-102

· Enable solenoid valve CV-303

· Start Valve cycle Time delay – 60 sec, adjustable at SCADA

· When the valve cycle timer is done, enable the duty filter pumps and enable a 300 sec retentive backwash timer, adjustable at SCADA.

· When retentive timer is done, secure pumps, disable CV-303, reset both timers, enable solenoid CV-304, and enable valve cycle time delay.

· When the valve cycle timer is done, enable duty filter pumps, and enable a 300 sec retentive backwash timer, adjustable at SCADA.

· When the retentive timer is done, secure pumps, disable CV-304, reset both timers, reset Cycle Backwash Timers and Counters and enable valve cycle time delay.

· When the valve cycle timer is done enable the duty filter pumps, enable valve CV-102, enable Ozone Injection system and CV-TT01.

· Please review caution at Appendix A.
2.10 Cartridge Filters control. Maintenance Password protected.

· The differential pressure transducer shall be scaled to 0-25 Psid.

· When the differential pressure, monitored at DPT 301, rises to the High Differential setpoint, adjustable at SCADA, and in filtration mode a 300 sec timer shall be enabled. When the timer is done a High Differential Pressure alarm bit shall be set and annunciated at SCADA. This alarm shall be cleared when filters have been replaced or cleaned and the alarm has been reset at SCADA.

2.11 Valve Pit suction valve CV-VP01 control. Maintenance Password protected.

· PLC shall provide Open/Closed/Auto (OCA) capability from the SCADA.

· The valve shall be enabled when in Open mode, selected by the operator, irrespective of safety interlocks.

· The valve shall be enabled open when in Auto and the High Level float switch (N.O.) is closed. The valve shall be disabled when the Low Level float switch (N.C.) is open.

· When the valve is called to be open and the valve open limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done an Open Valve failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

· When the valve is called to be closed and the valve closed limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done a Closed Valve Failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

2.12 Raw Seawater Supply valves CV-TT01 and CV-TT02 control. Maintenance Password protected.

· PLC shall provide Open/Closed/Auto (OCA)capability from the SCADA.

· The valves shall be enabled when in Open mode, selected by the operator, irrespective of safety interlocks.

· The valve CV-TT02 shall be in the “Open to Pump suction” position when not energized.

· The valve CV-TT02 shall cycle to the “Open to Filter suction” position when no Filter Pumps are running.

· The valve CV-TT01 shall be enabled when in Auto, CV-TT02 is in the correct position and the level drops to the Low Tolerance point. The valve shall be disabled when the level returns to the Normal Level setpoint. The valve shall de disabled when the system is in Draining mode, or if the Oil detected alarm bit is set.

· When the valve is called to be open (energized) and the valve open limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done an Open Valve failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

· When the valve is called to be closed (not energized) and the valve closed limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done a Closed Valve Failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

2.13 Waste Tank Discharge valve CV-WT01 control. Maintenance Password protected.

Note: This valve shall now only be used to drain the Waste Tank independently of Eductor Pump P5.

· PLC shall provide Open/Closed/Auto (OCA)capability from the SCADA.

· The valve shall be enabled when in Open mode, selected by the operator, irrespective of safety interlocks.

· The valve shall be enabled when in Auto, selected by the operator, when the Oil Detected alarm bit is not made.

· When the valve is called to be open and the valve open limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done an Open Valve failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

· When the valve is called to be closed and the valve closed limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done a Closed Valve Failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.
2.14 Sand Filter Supply valve CV-300 control. Test and Maintenance Password protected.

· PLC shall provide Open/Closed/Auto (OCA) capability from the SCADA.

· The valve shall be enabled when in Closed mode, selected by the operator, irrespective of safety interlocks.

· The valve shall be enabled when in Auto and filtration bypass mode is selected and displayed at SCADA.

· When the valve is called to be open and the valve open limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done an Open Valve failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

· When the valve is called to be closed and the valve closed limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done a Closed Valve Failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.
2.15 Cartridge Filter Bypass valve CV-101 control. Test and Maintenance Password protected.

· PLC shall provide Open/Closed/Auto (OCA) capability from the SCADA.

· The valve shall be enabled when in Open mode, selected by the operator, irrespective of safety interlocks.

· The valve shall be enabled when in Auto and valve CV-300 is closed. The valve shall be disabled when valve CV-300 is open.

· When the valve is called to be open and the valve open limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done an Open Valve failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

· When the valve is called to be closed and the valve closed limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done a Closed Valve Failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.
2.16 Overflow Drain valve CV-104. Maintenance Password protected.

· PLC shall provide Open/Closed/Auto (OCA) capability from the SCADA.

· The valve shall be enabled when in Open mode, selected by the operator, irrespective of safety interlocks.

· The valve shall be enabled when the Test Tank level rises to the High Tolerance point. The valve shall be disabled when the level drops to the Normal Level setpoint, or when Filling/Draining Mode selected.

· When the valve is called to be open and the valve open limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done an Open Valve failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

· When the valve is called to be closed and the valve closed limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done a Closed Valve Failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

2.17 System Flow control valve CV-102. Maintenance Password protected.

· PLC shall provide Open/Closed/Auto (OCA) capability from the SCADA.

· The valve shall be enabled when in Closed mode, selected by the operator, irrespective of safety interlocks.

· The valve shall be enabled when the filters are in backwash.

· When the valve is called to be open and the valve closed limit switch remains closed, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done an Open Valve failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

· When the valve is called to be closed and the valve closed limit switch is open, a 60 sec timer, adjustable at SCADA, shall be enabled. When the timer is done a Closed Valve Failure alarm bit shall be set and annunciated at SCADA. The alarm shall be cleared when both conditions are met.

2.18 Oil Detection control. Maintenance Staff Password protected.

· The unit shall continuously monitor the surface of the Waste Tank.

· Should the unit detect any hydrocarbon or should a staff member press the Oil Detected Pushbutton, an Oil Detected Alarm bit shall be set. When this bit is set, valve CV-TT01, CV-104, CV-WT01 and eductor pumps shall be disabled. The alarm shall be cleared when the problem has been resolved, the alarm relays are open and the alarm has been reset via SCADA.

· An Alarm override shall enable the operator to bypass the monitor during calibration and maintenance periods.
2.19
Temperature Control TE-101

· The Temperature input shall be scaled to 0.1(F.

· There is no temperature control requirement other than data acquisition at SCADA.

2.20  
Turbidimeter Control TUT-101

· The Turbid input shall be scaled to 1 NTU.

· There is no turbid control requirement other than data acquisition at SCADA.

2.21  
Flowmeter control, FT-101 AND FT-O201

· The Flowmeters shall be scaled to Gpm.
· Should the flow input values drop to Low Flow setpoint, adjustable at SCADA, and its corresponding system is being called for a 20 sec timer shall be enabled. When this timer is done a Low Flow Alarm shall be set and annunciated at SCADA. This alarm shall be cleared when the problem has been corrected and reset at SCADA.
· An alarm override shall enable the operator to bypass the alarm during calibration and maintenance periods.
2.22  
Main system Flowmeter control, FT-102

· The Flowmeter shall be scaled to Gpm.
· Should the flow input value drop to Low Flow setpoint, adjustable at SCADA, and both duty filter pumps are running, a 20 sec timer shall be enabled. When this timer is done a Low Flow Alarm shall be set and enunciated at SCADA. This alarm shall be cleared when the problem has been corrected and reset at SCADA.
· An alarm override shall enable the operator to bypass the alarm during calibration and maintenance periods.
2.23  
Backwash Flowmeter control, FT-501.

· The Flowmeter shall be scaled to Gpm.
· Should the flow input value drop to Low Flow setpoint, adjustable at SCADA, and the filters are in backwash, a 20 sec timer shall be enabled. When this timer is done a Low Flow Alarm shall be set and enunciated at SCADA. This alarm shall be cleared when the problem has been corrected and reset at SCADA.
· Should the flow input value rise High Flow setpoint, adjustable at SCADA, and the filters are in backwash, a 20 sec timer shall be enabled. When this timer is done a High Backwash Flow alarm shall be set and enunciated at SCADA. This alarm shall be cleared when the problem has been corrected and reset at SCADA.
· An alarm override shall enable the operator to bypass the alarm during calibration and maintenance periods.
2.24  
Preventative Maintenance advisory routine.

· The following devices shall have operational retentive timers and setpoints, adjustable at SCADA, to display and advise the operators of desired preventative maintenance requirements at SCADA:
· Filter Pumps (Setpoint to be defined by Design engineer or manufacturer).
· Eductor Pumps (Setpoint to be defined by Design engineer or manufacturer).
· Ozone Generator (Setpoint to be defined by Design engineer or manufacturer).
· Ozone Injection Pump (Setpoint to be defined by Design engineer or manufacturer).
· Ambient Ozone Monitor (Setpoint to be defined by Design engineer or manufacturer).
· Oil Detection Monitor (Setpoint to be defined by Design engineer or manufacturer).
3.0 DTAM Plus – Operator Interface Incorporated to cover of PLC Enclosure.

This section briefly describes the features to be programmed to the DTAM Plus Module.

3.1 Menu and Sub-menu Screens

The main menu and the sub-menu screens will enable the maintenance or the testing staff to navigate through password protected areas as required.

3.2 Data Display Screens.

The data display screens shall incorporate all the analog inputs and the appropriate digital device status.

3.3 Data Entry Screens

The Data Entry screens shall be password protected as per requirements. From these screens the staff shall be able to change setpoints, and enable H/O/A of certain controlled devices.

3.4 Alarms Screens

As previously agreed, all the following alarms pop up screens shall be displayed at the DTAM unit instead of pilot lights:

· High Level Alarm Test tank

· High Level Alarm Waste Tank

· High Level Alarm Valve Pit

· Ozone Detected Alarm

· Oil Detected Alarm

· Pump Failure Alarm

· Backwash Status

· High Differential Pressure Alarm Sand Filters

· High Differential Pressure Alarm Cartridge Filters

4.0 SCADA SYSTEM – RSView 32

The SCADA (HMI) shall incorporate detailed graphic displays, alarming, data logging, trend displays, activity, remote alarming (page, fax or email), remote control.

4.1 Graphic Displays

The graphic displays will illustrate the overall process system. From the overview screen the operator may select the required operational mode. The selected mode will generate a pop up screen requesting the appropriate parameters.

From the process screen, all the trend displays, the H/O/A pop ups, alarm summary, activity log may be generated.

4.2 Alarm Summary Screen

The alarm summary screen shall display all the active alarms in red, all the active and acknowledged alarms in yellow, and all the reset alarms yet to be acknowledged in blue. When the alarms have been reset and acknowledged they will disappear from the display. All alarms shall be logged to the system dbf file for 14 days.

All alarm shall be displayed at the SCADA. The more severe alarms may also be transmitted to remote location. When the final alarm tags list has been generated, the client shall be requested to select which, if any or all should be included.

4.3 Trend Displays

The trend displays will portray the data logged values in a line graph, initially showing the last 60 minutes worth of data. The operator shall be able to select the last 24hrs or the last week’s worth of data. The operator shall be able to adjust the X and Y axis resolutions at will.

The relevant setpoints for the displayed analog input may also be changed from the trend displays, subject to password protection. New data clogged files shall be created every midnight and stored up to 14 days. Any data useful to other staff may be logged directly to the Client’s server it may be retrieved through any database software.

4.4 Activity Log

All actions undertaken through SCADA shall be recorded in the application’s activity log. The last 24hrs worth of data may be displayed in the Activity Log Viewer. All activity  logs shall be saved for 14 days, and may be retrieved via any database software.

4.5 Remote Control

The SCADA may be accessed remotely via PCAnywhere. It is recommended that the SCADA PC shall be assigned a dedicated TCP/IP address. Any authorized user requiring access would thus need to log on via modem to the main server, through the standard firewall, before being able to log on to SCADA. This would provide an added level of security to the system and network.

Once access has been granted to the remote user, all actions that may be undertaken at the SCADA PC, may be accomplished remotely.
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