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SECTION 25 50 50

DESCRIPTION OF OPERATION

A. PROCESS CONTROL SYSTEM CONFIGURATION

1. General Description

a. The Process Control System for the Smithsburg Wastewater Treatment Plant consists of motor 

control centers, variable frequency drives, control panels, instrumentation, a programmable 

controller system, and HMI software, which will all be integrated to form a complete Process 

Control System for the upgraded wastewater treatment plant.

2. Motor Control Center

a. A new motor control center will be provided in the Chemical Building Electrical Room to house 

circuit breakers, motor starters, and variable frequency drives for the plant equipment in the area 

of the Chemical Building. The motor control center is designated as MCC-CH. 

3. Variable Frequency Drives

a. Variable frequency drives (VFDs) will be provided for the following process equipment:

1) Influent EQ Pumps

2) Influent Pumps

3) SBR Blowers No. 1B, No. 2B, and No. 3B

4) Post EQ Pumps

4. Vendor Provided Control Panels

a. The following control panels will be provided by equipment manufacturers/suppliers:

1) SBR Control Panel

2) Disk Filter Control Panel

3) UV System Control Center

b. Each vendor provided control panel will be interfaced with the Process Control System.

5. Programmable Controller System

a. Five (5) Allen-Bradley CompactLogix PLCs will be provided for the treatment plant to provide for 

automatic control and monitoring of the facility. The programmable controllers will be designated 

and located as follows:

Designation Location

PLC-IP Influent Pump Control Panel

PLC-SBR SBR Control Panel

PLC-OP Operations Building PLC Panel

PLC-D Disk Filter Control Panel

PLC-UV UV System Control Center

b. The PLCs will be networked via Ethernet. Data will be transferred between the PLCs via the Ethernet 

network. 
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6. Operator Interface Terminals

a. A programmable operator interface terminal will be provided on each Control Panel and PLC Panel. 

The operator interface terminals will be color touch screens that will be networked to the PLC 

System via Ethernet.

b. The operator interface terminals will be programmed to perform the following functions: 

1) Display Graphic Screens of the Process

2) Display Process Variables

3) Display Setpoint Screens

4) Display Alarm Messages

c. Rockwell Software Factory Talk View ME HMI software will be installed on each operator interface.

7. Operator Workstation

a. A personal computer will be provided in the Control Building to serve as an operator workstation 

for the Process Control System.

b. The computer will be networked to the PLC System via Ethernet.

8. Programmable Controller Software

a. Rockwell Software Studio5000 programmable controller programming and documentation 

software will be provided to program the PLCs. The software will be loaded on the operator 

workstation so that the workstation can be utilized to view, edit, program, document, and print the 

logic program contained in the memory of the programmable controllers.

9. HMI Software 

a. Rockwell Software Factory Talk View SE HMI software will be provided for the treatment plant. The 

HMI software shall be programmed to provide for control and monitoring of the treatment plant 

equipment.

b. The HMI software will run under the Windows-platform and will be utilized as the operator interface 

to the PLC System. The software will be installed on the operator workstation located in the Control 

Building.  A Historian software package will also be provided for logging and archiving historical 

data.  The HMI software shall perform the following functions:

1) Graphic Displays of the Process

2) Event Logging and Printing

3) Alarm Logging and Printing

4) Real-Time and Historical Trends of Process Variables

5) Generate Process Reports

c. Graphic displays shall be developed in the HMI software for each unit process.

d. All graphic displays programmed on the operator interface terminals shall be duplicated in the HMI 

software.

10. Alarm Notification Software 

a. TopView alarm notification software will be provided for the Process Control System to provide for 

remote notification of treatment plant alarms. The alarm notification software will be installed on 

the operator workstation.
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B. PLANT INFLUENT FLOW METERING

1. General Description

a. A plant influent flow metering manhole will be constructed under the ENR Upgrade and Expansion 

project.   The metering manhole will be installed on the existing plant influent line downstream of 

the bar screens.

b. A palmer-bowless flume will be installed in the manhole to meter the plant influent flow.  The flume 

will produce a head proportional to the flow rate.  An ultrasonic open channel flow meter will be 

provided for the flume to measure the head over the flume and compute the flow.   

c. The flow meter will consist of an ultrasonic transducer mounted upstream of the flume, which will 

be wired to a flow meter transmitter wall mounted in the Operations Building.  The head over the 

flume will be measured by the ultrasonic transducer.   The flow meter transmitter will compute the 

plant influent flow rate based on the measured head over the flume, and the transmitter will output 

a 4-20mA signal proportional to the flow rate to PLC-OP.

d. The plant influent flow shall be displayed on the operator interface located on the Operations 

Building PLC Panel, and the operator interface located on the Influent Pump Control Panel.  The 

HMI software shall display, trend, and totalize the plant influent flow.

2. Programmable Controller PLC-OP Inputs

a. The plant influent flow signal will be wired to PLC-OP located in the Operations Building PLC Panel.

b. Analog Inputs (4-20mA):

Description Origination Point

1) Plant Influent Flow Open Channel Flow Meter

Flow Transmitter

3. Description of Operation

a. The plant influent flow signal shall be utilized in the control algorithm for the influent EQ pumps.
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C. INFLUENT EQ PUMPS

1. General Description

a. Two rail-mounted submersible influent EQ pumps will be installed in the Influent EQ Box of the 

Pre-Anoxic Tank to pump influent wastewater to the influent EQ tank when the plant influent flow 

exceeds 0.6 MGD.   The pumps will operate in the on-line/standby mode and will be designated as 

Influent EQ Pumps No. 1 and No. 2.

b. A variable frequency drive (VFD) will be provided for each influent EQ pump to vary the pump 

discharge rate. The VFDs will be located in MCC-CH. 

c. A radar level transmitter which will be mounted on the top of the influent EQ box to monitor the 

wastewater level in the box.   The radar level transmitter will output a 4-20mA level signal to PLC-IP 

proportional to the wastewater level.  The influent EQ box level shall be displayed on the operator 

interface located on the Influent Pump Control Panel, and the level shall be displayed and trended 

by the HMI software.

2. Influent EQ Pump Motor Controls

a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following 

for each influent EQ pump:

1) Motor Circuit Breaker

2) Line Reactors

3) Variable Frequency Drive

4) Control Transformer

5) H/O/A Selector Switch

6) VFD Run Relay 

7) VFD Run Indication Light

8) VFD Fault Relay

9) VFD Fault Alarm Light

10) VFD Fault Reset Push Button

11) Motor Overtemp Alarm Relay

12) Motor Overtemp Alarm Light

13) Seal Failure Relay

14) Seal Failure Alarm Relay

15) Seal Failure Alarm Light

16) Elapsed Time Meter

17) Ventilation Fan

18) VFD Keypad

b. Each pump H/O/A selector switch will have an auxiliary normally open contact that will close when 

the switch is placed in the "auto" position. This contact will be wired to PLC-IP for switch position 

monitoring by the PLC.

c. The �auto� position of each H/O/A switch will be wired to the VFD for selecting automatic speed 

control.
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d. Each variable frequency drive will have a run contact that will close when the drive is energized and 

outputting a frequency to the pump motor. This contact will be wired to a VFD run relay located in 

MCC-CH, and to a run indication light located on the MCC. The run relay will have three normally 

open contacts that will close when the relay is energized. One contact will be wired to the 

ventilation fan in the MCC, one contact will be wired to the elapsed time meter on the MCC, and 

the third contact will be wired to PLC-IP for run status monitoring by the PLC.

e. Each variable frequency drive will have a VFD fault contact that will close when a drive fault occurs. 

This contact will be wired to a VFD fault relay in the MCC and to a VFD fault alarm light on the MCC. 

The VFD fault relay will have a normally open contact that will close when the relay is energized. 

This contact will be wired to PLC-IP for VFD fault alarm monitoring by the PLC.

f. Each variable frequency drive will output a 4-20mA speed signal proportional to the drive speed to 

PLC-IP. The drive speed shall be displayed on the operator interface located on the Influent Pump 

Control Panel and the speed shall be displayed and trended by the HMI software.

g. A disconnect switch will be backboard mounted adjacent to each influent EQ pump to disconnect 

power to the pump motor. 

3. Programmable Controller PLC-IP Inputs and Outputs

a. The PLC inputs and outputs for the Influent EQ Pumps will be wired to and from PLC-IP located in 

the Influent Pump Control Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Influent EQ Pump No. 1 H/O/A Switch on

H/O/A Switch MCC-CH

"Auto" Position

2) Influent EQ Pump No. 1 VFD Run Relay

Running in MCC-CH

3) Influent EQ Pump No. 1 VFD Fault Relay

VFD Fault in MCC-CH

4) Influent EQ Pump No. 1 Motor Overtemp Alarm

Motor Overtemp Relay in MCC-CH

5) Influent EQ Pump No. 1 Seal Failure Alarm

Seal Failure Relay in MCC-CH

6) Influent EQ Pump No. 2 H/O/A Switch on

H/O/A Switch MCC-CH

"Auto" Position

7) Influent EQ Pump No. 2 VFD Run Relay

Running in MCC-CH

8) Influent EQ Pump No. 2 VFD Fault Relay

VFD Fault in MCC-CH
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9) Influent EQ Pump No. 2 Motor Overtemp Alarm

Motor Overtemp Relay in MCC-CH

10) Influent EQ Pump No. 2 Seal Failure Alarm

Seal Failure Relay in MCC-CH

c. Digital Outputs (24vdc, Relay Output):

Description Destination Point

1) Influent EQ Pump No. 1 Pump Start Relay in 

Start/Stop Influent Pump Control Panel

2) Influent EQ Pump No. 2 Pump Start Relay in 

Start/Stop Influent Pump Control Panel

d. Analog Inputs (4-20mA):

Description Origination Point

1) Influent EQ Box Radar Level Transmitter

Level

2) Influent EQ Pump No. 1 Pump VFD

Speed in MCC-CH

3) Influent EQ Pump No. 2 Pump VFD

Speed in MCC-CH

e. Analog Outputs (4-20mA):

Description Destination Point

1) Influent EQ Pump No. 1 Pump VFD

Speed Reference Signal in MCC-CH

2) Influent EQ Pump No. 2 Pump VFD

Speed Reference Signal in MCC-CH

4. Description of Operation

a. The influent EQ pumps will be controlled by the individual H/O/A selector switches located on 

MCC-CH. The "hand" and "off" positions of the H/O/A selector switches provide for manual 

start/stop control of the pumps. When a pump H/O/A switch is in the "hand" position, the pump 

speed will be manually controlled from the VFD keypad.   When the pump H/O/A switches are in 

the "auto" position, the influent EQ pumps will be automatically controlled by PLC-IP as follows:

1) A graphic display shall be programmed in the operator interface located on the Influent Pump 

Control Panel, and in the HMI software, for the influent EQ pumps.  An auto/manual selector 

switch shall be configured in the display for each pump to select either manual or automatic 

control of the pump. In the �manual� mode, the plant operator may manually start and stop 

the pump and control the pump speed from the operator interface or the HMI software. The 

desired pump speed (0-60 Hz) will be entered on the graphic display, and PLC-IP will output a 

4-20mA analog speed reference signal, equivalent to the value entered, to the pump VFD.  

When the auto/manual switch is in the �auto� position, the pump will be automatically 



BH - 76436-03 Washington County Department of Water Quality

Smithsburg WWTP ENR Upgrade and Expansion

PUR - 977

SEPTEMBER 2023 25 50 50 - 7 DESCRIPTION OF OPERATION

ADDENDUM NO. 5

controlled by PLC-IP as follows:

a) The plant influent flow signal will be transmitted from PLC-OP to PLC-IP.   Plant influent 

flow setpoints will be programmed in PLC-IP for the following plant influent flows:

1) Influent EQ Pump Start Flow 

2) Influent EQ Pump Stop Flow

b) The flow setpoints shall be adjustable via the operator interface located on the Influent 

Pump Control Panel, or via the HMI software.

c) The operator interface and HMI software shall be programmed to allow the operator to 

select the on-line influent EQ pump, or to select automatic alternation of the pumps. 

When automatic alternation is selected, PLC-IP will alternate the on-line/standby status 

of the influent EQ pumps after each pumping cycle.

d) If the plant influent flow exceeds the �lead influent EQ pump start� flow setpoint, a timer 

in PLC-OP shall be started.  If this timer times out, and the influent flow still exceeds the 

flow setpoint, the PLC shall start the on-line influent EQ pump. 

e) The plant operator will enter the desired pump speed for the influent EQ pump on the 

operator interface, or the HMI software.   PLC-OP will output a 4-20mA speed reference 

signal to the pump VFD corresponding to the speed entered.

f) When the plant influent flow drops to the �influent EQ pump stop� flow setpoint, a timer 

in PLC-OP will be started.  If this timer times out and the flow is below the flow setpoint, 

PLC-OP will shut down the influent EQ pump.

b. PLC-IP will provide failure monitoring for each influent EQ pump as follows:

1) When a pump H/O/A switch is in the "auto" position and the pump gets a signal to start, a 

failure timer in the PLC will be started. If this timer times out and the pump VFD is not running, 

an "Influent EQ Pump Failure" alarm message shall be displayed on the operator interface 

located on the Influent Pump Control Panel, and a pump failure alarm shall be displayed by 

the HMI software.

c. PLC-IP will provide VFD fault monitoring for each influent EQ pump as follows:

1) If a drive fault occurs, the drive will shut down and the pump VFD fault relay will be energized. 

When this occurs, an "Influent EQ Pump VFD Fault" alarm message shall be displayed on the 

operator interface, and a pump VFD fault alarm shall be displayed by the HMI software.

2) The VFD fault alarm will be reset by pushing the reset push button on the MCC.

d. Each influent EQ pump motor will be furnished with a normally closed thermal switch in the motor 

windings to detect a high motor temperature, and a seal leak sensor in the pump casing to detect a 

leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in 

series to a pump supervision relay located in the pump relay panel. This relay will sense the current 

in the loop. A low current will indicate a high temperature condition in the motor, and a high current 

will indicate a seal failure. PLC-IP will provide alarm monitoring for each pump as follows:

1) The high temperature circuit has a normally open contact that is wired to a motor overtemp 

relay located in the pump relay panel. This contact changes state when the relay is powered 
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and the temperature is normal.

2) The motor overtemp relay has a normally open contact that is wired in series with the pump 

start/stop control circuit, and a normally closed contact that will be wired to PLC-IP. When a 

high motor temperature occurs, the motor overtemp relay will be de-energized and the pump 

will shut down. When this occurs, an �Influent EQ Pump Motor Overtemp� alarm message 

shall be displayed on the operator interface, and a pump motor overtemp alarm shall be 

displayed by the HMI software.

3) If a high current is sensed by the relay, a seal leak contact in the relay will close. This contact 

will be wired to a seal failure relay in the relay panel. The seal failure relay has a normally 

closed contact wired in series with the pump start/stop circuit, and a normally open contact 

that will be wired to PLC-IP. When a seal leak occurs, the seal failure relay will be energized 

and the pump will shut down. When this occurs, an �Influent EQ Pump Seal Failure� alarm 

message shall be displayed on the operator interface, and a pump seal failure alarm shall be 

displayed by the HMI software.

e. If an influent EQ pump experiences a failure, VFD fault, motor overtemp, or seal failure alarm, PLC-IP 

will index the on-line/standby assignments of the pumps so that the standby pump becomes the 

on-line pump. 

5. Influent EQ Pump Alarms

a. The following alarms for the Influent EQ Pumps shall be displayed on the operator interface located 

on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:

1) Influent EQ Pump No. 1 Failure

2) Influent EQ Pump No. 1 VFD Fault

3) Influent EQ Pump No. 1 Motor Overtemp

4) Influent EQ Pump No. 1 Seal Failure

5) Influent EQ Pump No. 2 Failure

6) Influent EQ Pump No. 2 VFD Fault

7) Influent EQ Pump No. 2 Motor Overtemp

8) Influent EQ Pump No. 2 Seal Failure
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D. INFLUENT EQUALIZATION TANK

1. General Description

a. An Influent Equalization (EQ) Tank will be constructed under the ENR Upgrade and Expansion 

project to provide for flow equalization of the influent wastewater.   Two submersible mixers will 

be installed in the tank to mix the wastewater in the tank to keep the solids in suspension and 

prevent settling from occurring.   The mixers will be designated as Influent EQ Tank Mixers No. 1 

and No. 2.

b. A radar level transmitter will be installed in the influent EQ tank to monitor the wastewater level in 

the tank.  The level transmitter will be a 2-wire instrument, which will output a 4-20mA signal 

proportional to the tank level to PLC-IP.    

c. The influent EQ tank level shall be displayed on the operator interface located on the Influent Pump 

Control Panel, and the tank level shall be displayed and trended by the HMI software.

2. Influent EQ Tank Mixer Motor Controls

a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following 

for each influent EQ tank mixer:

1) Motor Circuit Breaker

2) Motor Starter

3) Control Transformer

4) H/O/A  Selector Switch

5) Run Indication Light

6) Elapsed Time Meter

7) Mixer Supervision Relay

8) Motor Overtemp Relay

9) Motor Overtemp Alarm Light

10) Seal Failure Relay

11) Seal Failure Alarm Light

12) Motor Overtemp Reset Push Button

b. Each mixer H/O/A selector switch will have an auxiliary normally open contact that will close when 

the switch is placed in the "auto" position. This contact will be wired to PLC-IP for switch position 

monitoring by the PLC.

c. Each mixer motor starter will have two auxiliary normally open contacts that will close when the 

motor starter is energized. One contact will be wired to the run indication light and elapsed time 

meter on MCC-CH, and the other contact will be wired to PLC-IP for run status monitoring by the 

PLC.  

d. A disconnect switch will be backboard mounted adjacent to each mixer to disconnect power to the 

mixer motor.

3. Programmable Controller PLC-IP Inputs and Outputs

a. The PLC inputs and outputs for the Influent Equalization Tank will be wired to and from PLC-IP 

located in the Influent Pump Control Panel. 
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b. Digital Inputs (24vdc):

Description Origination Point

1) Influent EQ Tank Mixer No. 1 H/O/A Switch 

H/O/A Switch on MCC-CH

"Auto" Position

2) Influent EQ Tank Mixer No. 1 Mixer Motor Starter

Running in MCC-CH

3) Influent EQ Tank Mixer No. 1 Motor Overtemp Relay

Motor Overtemp in MCC-CH

4) Influent EQ Tank Mixer No. 1 Seal Failure Relay

Seal Failure in MCC-CH

5) Influent EQ Tank Mixer No. 2 H/O/A Switch 

H/O/A Switch on MCC-CH

"Auto" Position

6) Influent EQ Tank Mixer No. 2 Mixer Motor Starter

Running in MCC-CH

7) Influent EQ Tank Mixer No. 2 Motor Overtemp Relay

Motor Overtemp in MCC-CH

8) Influent EQ Tank Mixer No. 2 Seal Failure Relay

Seal Failure in MCC-CH

c. Digital Outputs (24vdc, Relay Output):

Description Destination Point

1) Influent EQ Tank Mixer No. 1 Mixer Start Relay in

Start/Stop Influent Pump Control Panel

2) Influent EQ Tank Mixer No. 2 Mixer Start Relay in

Start/Stop Influent Pump Control Panel

d. Analog Inputs (4-20mA):

Description Origination Point

1) Influent EQ Tank Influent EQ Tank 

Level Radar Level Transmitter

4. Description of Operation

a. The influent EQ tank mixers will be controlled by the individual H/O/A selector switches located on 

MCC-CH. The �hand� and �off� positions of the H/O/A switch provide for manual start/stop control 

of the mixer.   When the H/O/A switch is in the �auto� position the mixer will be automatically 

controlled by PLC-IP as follows:

1) A graphic display shall be programmed in the operator interface located on the Influent Pump 
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Control Panel, and in the HMI software, for the influent EQ tank.  A manual/auto selector 

switch shall be configured for each EQ tank mixer in the graphic display to select either manual 

or automatic control of the mixer. If manual control is selected, the plant operator will be able 

to manually start and stop the mixer from the graphic display.  If automatic control is selected, 

the mixer will be automatically controlled by the EQ tank level and PLC-IP as follows:

a) The influent EQ tank level will be continuously monitored by PLC-IP. Level setpoints will 

be programmed in the PLC for the following tank levels: 

1) Influent EQ Tank Mixer Stop Level

2) Influent EQ Tank Mixer Start Level

3) Influent EQ Tank High Level

b) The tank level setpoints shall be adjustable via the operator interface located on the 

Influent Pump Control Panel, or via the HMI software.

c) When the wastewater level in the influent EQ tank rises to the �mixer start� level 

setpoint, a timer in the PLC will be started.  If this timer times out and the tank level is 

still at or above the mixer start level setpoint, PLC-IP shall start the EQ tank mixer.  When 

the mixer is started, it will continue to run until the wastewater level in the tank drops 

to the �mixer stop� level setpoint.   When this occurs, a timer in the PLC will be started.   

If this timer times out and the tank level is still at or below the mixer stop level setpoint, 

PLC-IP shall shut down the mixer.

b. If the influent EQ tank level rises to the "high level" level setpoint, a timer in PLC-IP will be started. 

If this timer times out and the tank level is still at or above the "high level" setpoint, an �Influent EQ 

Tank High Level� alarm message shall be displayed on the operator interface, and an EQ tank high 

level alarm shall be displayed by the HMI software.

c. PLC-IP will provide failure monitoring for each influent EQ tank mixer as follows:

1) When a mixer H/OA switch is in the �auto� position, and the mixer gets a signal to start, a 

failure timer in the PLC will be started. If this timer times out and the mixer motor starter is 

not energized, an �Influent EQ Tank Mixer Failure� alarm message shall be displayed on the 

operator interface located on the Influent Pump Control Panel, and a mixer failure alarm shall 

be displayed by the HMI software.

d. Each influent EQ tank mixer motor will be furnished with a normally closed thermal switch in the 

motor windings to detect a high motor temperature, and a seal leak sensor in the mixer casing to 

detect a leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be 

wired in series to a mixer supervision relay located in MCC-CH. This relay will sense the current in 

the loop. A low current will indicate a high temperature condition in the motor, and a high current 

will indicate a seal failure. PLC-IP will provide alarm monitoring for each mixer as follows:

1) The high temperature circuit has a normally open contact that is wired to a motor overtemp 

relay located in MCC-CH. This contact changes state when the relay is powered, and the 

temperature is normal.

2) The motor overtemp relay has a normally open contact that is wired in series with the mixer 

control circuit, and a normally closed contact that will be wired to PLC-IP. When a high motor 

temperature occurs, the motor overtemp relay will be de-energized and the mixer will shut 

down. When this occurs, an �Influent EQ Tank Mixer Motor Overtemp� alarm message shall 

be displayed on the operator interface, and a mixer motor overtemp alarm shall be displayed 
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by the HMI software.   

3) If a high current is sensed by the relay, a seal leak contact in the relay will close. This contact 

will be wired to a seal failure relay in MCC-CH. The seal failure relay has a normally closed 

contact wired in series with the mixer control circuit, and a normally open contact that will be 

wired to PLC-IP. When a seal leak occurs, the seal failure relay will be energized, and the mixer 

will shut down. When this occurs, an �Influent EQ Tank Mixer Seal Failure� alarm message shall 

be displayed on the operator interface, and a mixer seal failure alarm shall be displayed by the 

HMI software.

e. PLC-IP will continuously monitor the analog signal received from the influent EQ tank radar level 

transmitter. The PLC will provide failure monitoring for the level transmitter as follows:

1) If an error is detected with the level transmitter signal (below 4 mA or above 20 mA), a timer 

in the PLC shall be started. If this timer times out and the transmitter error still exists, an 

�Influent EQ Tank Level Transmitter Out of Range� alarm message shall be displayed on the 

operator interface, and an EQ tank level transmitter out of range alarm shall be displayed by 

the HMI software.

5. Influent Equalization Tank Alarms

a. The following alarms for the Influent Equalization Tank shall be displayed on the operator interface 

located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:

1) Influent EQ Tank Mixer No. 1 Failure

2) Influent EQ Tank Mixer No. 1 Motor Overtemp

3) Influent EQ Tank Mixer No. 1 Seal Failure

4) Influent EQ Tank Mixer No. 2 Failure

5) Influent EQ Tank Mixer No. 2 Motor Overtemp

6) Influent EQ Tank Mixer No. 2 Seal Failure

7) Influent EQ Tank High Level

8) Influent EQ Tank Level Transmitter Out of Range
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E. INFLUENT EQ TANK RETURN FLOW CONTROL

1. General Description

a. A flow control valve and flow meter will be provided for the treatment plant to control the influent 

flow returned from the Influent EQ Tank to the Pre-Anoxic Tank.  The flow control valve and flow 

meter will be installed in a new EQ Return Flow Control Valve Vault.

b. The flow control valve will be an electrically actuated modulating pinch valve.  This valve will be 

designated as the EQ Return Flow Control Valve.

c. The flow meter will be a magnetic flow meter, located upstream of the flow control valve.  This flow 

meter will be designated as the EQ Return Flow Meter. The magnetic flow meter will output a 

voltage signal proportional to the flow rate to a flow transmitter wall mounted in the Chemical 

Building Electrical Room. The flow transmitter will convert the voltage signal to a 4-20mA analog 

signal proportional to the flow rate and will output this flow signal to PLC-IP. 

d. The EQ return flow shall be displayed on the operator interface located on the Influent Pump 

Control Panel, and the flow shall be displayed, trended, and totalized by the HMI software. 

2. EQ Return Flow Control Valve Actuator Controls

a. The EQ return flow control valve will incorporate the following electrical controls:

1) Integral Disconnect Switch

2) Reversing Contactor

3) Local/Off/Remote Selector Switch

4) Open/Stop/Close Push Buttons

5) Open and Closed Position Indication Lights

6) Valve Position Indication Limit Switches

7) Valve Positioner

8) Valve Position Transmitter

b. The local/off/remote selector switch will have an auxiliary normally open contact that will close 

when the switch is placed in the "remote" position. This contact will be wired to the PLC-IP for 

switch position monitoring by the PLC.

c. The valve actuator will have a valve "open" limit switch that will close when the valve is open, and 

a valve "closed" limit switch that will close when the valve is fully closed.  The valve open and closed 

limit switches will be wired to the open and closed position indication lights on the valve actuator. 

d. The valve position transmitter will output a 4-20mA analog signal proportional to the valve position 

to PLC-IP for valve position monitoring by the PLC.  The valve position shall be displayed on the 

operator interface located on the Influent Pump Control Panel, and the position shall be displayed 

and trended by the HMI software.

e. The valve actuator will have a normally open actuator fault contact that will close if an actuator 

fault occurs.  This contact will be wired to PLC-IP for actuator fault monitoring by the PLC.

3. Programmable Controller PLC-IP Inputs and Outputs

a. The programmable controller inputs and outputs for the EQ Return Flow Control Valve and Flow 

Meter will be wired to and from PLC-IP located in the Influent Pump Control Panel.
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b. Digital Inputs (24vdc):

Description Origination Point

1) EQ Return Flow Control Valve L/O/R Switch on

L/O/R Switch Valve Actuator

"Remote" Position

2) EQ Return Flow Control Valve Fault Contact in 

Actuator Fault Valve Actuator

c. Analog Inputs (4-20mA):

Description Origination Point

1) EQ Return Flow Control Valve Position Transmitter

Position in Valve Actuator

2) EQ Return Flow Magnetic Flow Meter

Transmitter

d. Analog Outputs (4-20mA):

Description Destination Point

1) EQ Return Flow Control Valve Valve Positioner

Positioning Signal in Valve Actuator

4. Description of Operation

a. The EQ return flow control valve will be controlled by the local/off/remote selector switch located 

on the valve actuator. When the local/off/remote switch is in the "local" position, the valve may be 

locally controlled by the open/stop/close push buttons located on the valve actuator.  When the 

local/off/remote switch is in the "remote" position, the flow control valve will be automatically 

controlled by PLC-IP as follows:

1) A graphic display shall be developed on the operator interface located on the Influent Pump 

Control Panel, and in the HMI software, for the EQ return flow control valve.  An auto/manual 

selector switch shall be configured in the display for the control valve to select either manual 

or automatic control of the valve.  In the "manual" mode, the plant operator may manually 

position the valve from the operator interface or the HMI software.  When the auto/manual 

switch is in the "auto" position, the valve will be automatically controlled by PLC-IP as follows:

a) An EQ return flow controller shall be programmed in PLC-IP to control the flow returned 

from the influent EQ tank. 

b) The plant operator will enter the desired flow to be returned from the EQ tank in the 

operator interface, or in the HMI software.  The value entered will be the flow setpoint 

for the EQ return flow controller.

c) The flow controller will compare the actual return flow, as measured by the EQ return 

flow meter, to the flow setpoint, and will output a 4-20mA positioning signal to position 

the valve as required to maintain the flow setpoint.
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b. PLC-IP will provide actuator fault monitoring for the EQ return flow control valve as follows:

1) If a valve actuator fault occurs, a fault timer in the PLC will be started. If this timer times out 

and the fault alarm is still present, an �EQ Return Flow Control Valve Actuator Fault" alarm 

message shall be displayed on the operator interface located on the Influent Pump Control 

Panel, and a valve actuator fault alarm shall be displayed by the HMI software.

5. EQ Return Flow Control Valve Alarms

a. The following alarms for the EQ Return Flow Control Valve shall be displayed on the operator 

interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI 

software:

1) EQ Return Flow Control Valve Actuator Fault
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F. PRE-ANOXIC TANK MIXER

1. General Description

a. A Pre-Anoxic Tank will be constructed under the ENR Upgrade and Expansion project to provide a 

pre-anoxic zone for treatment of the influent wastewater.   A submersible mixer will be installed in 

the Pre-Anoxic Tank to mix the wastewater in the tank to keep the solids in suspension and prevent 

settling from occurring. 

2. Pre-Anoxic Tank Mixer Motor Controls

a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following 

for the pre-anoxic tank mixer:

1) Motor Circuit Breaker

2) Motor Starter

3) Control Transformer

4) Off/On Selector Switch

5) Run Indication Light

6) Elapsed Time Meter

7) Mixer Supervision Relay

8) Motor Overtemp Relay

9) Motor Overtemp Alarm Light

10) Seal Failure Relay

11) Seal Failure Alarm Light

12) Motor Overtemp Reset Push Button

b. The mixer off/on selector switch will have an auxiliary normally open contact that will close when 

the switch is placed in the "on" position. This contact will be wired to PLC-IP for switch position 

monitoring by the PLC.

c. The mixer motor starter will have two auxiliary normally open contacts that will close when the 

motor starter is energized. One contact will be wired to the run indication light and elapsed time 

meter on MCC-CH, and the other contact will be wired to PLC-IP for run status monitoring by the 

PLC.  

d. A disconnect switch will be backboard mounted adjacent to the mixer to disconnect power to the 

mixer motor.

3. Programmable Controller PLC-IP Inputs

a. The PLC inputs for the Pre-Anoxic Mixer will be wired to PLC-IP located in the Influent Pump Control 

Panel. 

b. Digital Inputs (24vdc):

Description Origination Point

1) Pre-Anoxic Tank Mixer Off/On Switch 

Off/On Switch on MCC-CH

"On" Position

2) Pre-Anoxic Tank Mixer Mixer Motor Starter

Running in MCC-CH
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3) Pre-Anoxic Tank Mixer Motor Overtemp Relay

Motor Overtemp in MCC-CH

4) Pre-Anoxic Tank Mixer Seal Failure Relay

Seal Failure in MCC-CH

4. Description of Operation

a. The pre-anoxic tank mixer will be manually controlled by the off/on selector switch located on 

MCC-CH. The mixer will normally run continuously.  

b. PLC-IP will provide failure monitoring for the pre-anoxic tank mixer as follows:

1) When the mixer off/on switch is placed in the "on" position, a failure timer in the PLC will be 

started. If this timer times out and the mixer motor starter is not energized, a �Pre-Anoxic Tank 

Mixer Failure� alarm message shall be displayed on the operator interface located on the 

Influent Pump Control Panel, and a mixer failure alarm shall be displayed by the HMI software.

c. The pre-anoxic tank mixer motor will be furnished with a normally closed thermal switch in the 

motor windings to detect a high motor temperature, and a seal leak sensor in the mixer casing to 

detect a leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be 

wired in series to a mixer supervision relay located in MCC-CH. This relay will sense the current in 

the loop. A low current will indicate a high temperature condition in the motor, and a high current 

will indicate a seal failure. PLC-IP will provide alarm monitoring for the mixer as follows:

1) The high temperature circuit has a normally open contact that is wired to a motor overtemp 

relay located in MCC-CH. This contact changes state when the relay is powered, and the 

temperature is normal.

2) The motor overtemp relay has a normally open contact that is wired in series with the mixer 

control circuit, and a normally closed contact that will be wired to PLC-IP. When a high motor 

temperature occurs, the motor overtemp relay will be de-energized and the mixer will shut 

down. When this occurs, a �Pre-Anoxic Tank Mixer Motor Overtemp� alarm message shall be 

displayed on the operator interface, and a pre-anoxic tank mixer motor overtemp alarm shall 

be displayed by the HMI software.   

3) If a high current is sensed by the relay, a seal leak contact in the relay will close. This contact 

will be wired to a seal failure relay in MCC-CH. The seal failure relay has a normally closed 

contact wired in series with the mixer control circuit, and a normally open contact that will be 

wired to PLC-IP. When a seal leak occurs, the seal failure relay will be energized, and the mixer 

will shut down. When this occurs, a �Pre-Anoxic Tank Mixer Seal Failure� alarm message shall 

be displayed on the operator interface, and a pre-anoxic tank mixer seal failure alarm shall be 

displayed by the HMI software.

5. Pre-Anoxic Tank Mixer Alarms

a. The following alarms for the Pre-Anoxic Tank Mixer shall be displayed on the operator interface 

located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:

1) Pre-Anoxic Tank Mixer Failure

2) Pre-Anoxic Tank Mixer Motor Overtemp

3) Pre-Anoxic Tank Mixer Seal Failure
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G. INFLUENT PUMPS

1. General Description

a. The influent wastewater will be piped from the Pre-Anoxic Tank to the existing Influent Pump 

Station.

b. The two existing influent pumps in the pump station will be replaced with two new rail-mounted 

submersible influent pumps.  The influent pumps will pump the influent wastewater from the pump 

station to the SBRs. The two pumps will operate in the lead/lag mode.

c. A submersible level transducer will be installed in the pump station to monitor the wastewater level 

in the station.  The level transducer will output a 4-20mA level signal proportional to the station 

level to PLC-IP for level monitoring by the PLC.  The pump station level shall be displayed on the 

operator interface terminal located on the Influent Pump Control Panel, and the level shall be 

displayed and trended by the HMI software.

d. Five float switches will be suspended in the pump station for back-up control of the influent pumps 

should the transducer or PLC fail, and for alarm indication. Each float switch will be wired to an 

intrinsically safe relay located in the Influent Pump Control Panel. The float switches will be 

designated as follows:

1) Pump Station Low Level

2) Pump Off

3) Lead Pump Start

4) Lag Pump Start

5) Pump Station High Level

2. Influent Pump Motor Controls

a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following 

for each influent pump:

1) Motor Circuit Breaker

2) Line Reactors

3) Variable Frequency Drive

4) Control Transformer

5) H/O/L/A Selector Switch

6) VFD Run Relay

7) VFD Run Indication Light

8) VFD Fault Relay

9) VFD Fault Alarm Light

10) VFD Fault Reset Push Button

11) Pump Shutdown Relay and Alarm Light

12) Elapsed Time Meter

13) Ventilation Fan

14) VFD Keypad

b. Each pump H/O/L/A selector switch will have an auxiliary normally open contact that will close 

when the switch is placed in the �local� position. This contact will be wired to the Influent Pump 

Station Local Control Panel.

c. Each pump H/O/L/A selector switch will have an auxiliary normally open contact that will close 

when the switch is placed in the �auto� position. This contact will be wired to PLC-IP for switch 
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position monitoring by the PLC.

d. The �auto� position of the H/O/L/A switch will be wired to the pump VFD for selecting automatic 

speed control.

e. Each variable frequency drive will have a run contact that will close when the drive is energized and 

outputting a frequency to the pump motor. This contact will be wired to a "run" relay located in 

MCC-IP, and to a run indication light located on the MCC. The "run" relay will have four normally 

open contacts that will close when the relay is energized. One contact will be wired to an elapsed 

time meter located on MCC-CH, one contact will be wired to a ventilation fan in the VFD, one 

contact will be wired to the Influent Pump Station Local Control Panel, and the other contact will 

be wired to PLC-IP for run status monitoring by the PLC. 

f. Each variable frequency drive will have a VFD fault contact that will close when a drive fault occurs. 

This contact will be wired to a VFD fault relay in the MCC, and to a VFD fault alarm light on the MCC. 

The VFD fault relay will have a normally open contact that will close when the relay is energized. 

This contact will be wired to PLC-IP for VFD fault alarm monitoring by the PLC.

g. Each variable frequency drive will output a 4-20mA speed signal proportional to the drive speed to 

PLC-IP. The drive speed shall be displayed on the operator interface located on the Influent Pump 

Control Panel and on the HMI graphic display for the influent pumps.

h. A disconnect switch will be backboard mounted on top of the SBR Valve Vault for each influent 

pump to disconnect power to the pump motor.

3. Influent Pump Station Local Control Panel

a. An Influent Pump Station Local Control Panel will be backboard mounted on the top of the SBR 

Valve Vault to provide for local start/stop control of the influent pumps.  The control panel will 

house the following for the influent pumps:

1) Pump Station Level Digital Meter

2) Pump Local Control Indication Light for each Pump

3) Pump Start and Stop Push Buttons for each Pump

4) Pump Local Start Relay for each Pump

5) Pump Run Indication Light for each Pump

6) Pump Motor Overtemp Relay and Alarm Light for each Pump

7) Pump Seal Failure Relay and Alarm Light for each Pump

8) Pump Low Oil Level Relay and Alarm Light for each Pump

9) Pump Shutdown Relay for each Pump

10) Terminals for Low Oil Level Switches

11) Terminals for SBR Valve Vault Flooding Float Switch

4. Influent Pump Controls in the Influent Pump Control Panel

a. The Influent Pump Control Panel will house the following controls for the influent pumps:

1) Intrinsically Safe Relay for each Pump Station Float Switch

2) Back-up Relay Logic for Influent Pump Control

3) Control Relays

5. Programmable Controller PLC-IP Inputs and Outputs

a. The programmable controller inputs and outputs for the Influent Pumps will be wired to and from 
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PLC-IP located in the Influent Pump Control Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Influent Pump No. 1 H/O/L/A Switch on

H/O/L/A Switch MCC-CH 

"Auto" Position

2) Influent Pump No. 1 VFD Run Relay

Running in MCC-CH

3) Influent Pump No. 1 VFD Fault Relay

VFD Fault in MCC-CH

4) Influent Pump No. 1 Motor Overtemp Relay

Motor Overtemp in Influent Pump Station

Local Control Panel

5) Influent Pump No. 1 Seal Failure Relay

Seal Failure in Influent Pump Station

Local Control Panel

6) Influent Pump No. 1 Low Oil Level Relay

Low Oil Level in Influent Pump Station

Local Control Panel

7) Influent Pump No. 2 H/O/L/A Switch on

H/O/L/A Switch MCC-CH 

"Auto" Position

8) Influent Pump No. 2 VFD Run Relay

Running in MCC-CH

9) Influent Pump No. 2 VFD Fault Relay

VFD Fault in MCC-CH

10) Influent Pump No. 2 Motor Overtemp Relay

Motor Overtemp in Influent Pump Station

Local Control Panel

11) Influent Pump No. 2 Seal Failure Relay

Seal Failure in Influent Pump Station

Local Control Panel

12) Influent Pump No. 2 Low Oil Level Relay

Low Oil Level in Influent Pump Station

Local Control Panel

13) Influent Pump Station Intrinsically Safe Relay

Low Level in Influent Pump

Control Panel



BH - 76436-03 Washington County Department of Water Quality

Smithsburg WWTP ENR Upgrade and Expansion

PUR - 977

SEPTEMBER 2023 25 50 50 - 21 DESCRIPTION OF OPERATION

ADDENDUM NO. 5

14) Influent Pump Station Intrinsically Safe Relay

Pump Off Level in Influent Pump

Control Panel

15) Influent Pump Station Intrinsically Safe Relay

Lead Pump Start in Influent Pump

Control Panel

16) Influent Pump Station Intrinsically Safe Relay

Lag Pump Start in Influent Pump

Control Panel

17) Influent Pump Station Intrinsically Safe Relay

High Level in Influent Pump

Control Panel

c. Digital Outputs (Relay, 24vdc):

Description Destination Point

1) Influent Pump No. 1 Pump Start Relay in  

Start/Stop Influent Pump Control Panel

2) Influent Pump No. 2 Pump Start Relay in  

Start/Stop Influent Pump Control Panel

d. Analog Inputs (4-20mA):

Description Origination Point

1) Influent Pump Station Submersible Level Transducer

Level in Pump Station

2) Influent Pump No. 1 Pump VFD in MCC-CH

Speed

3) Influent Pump No. 2 Pump VFD in MCC-CH

Speed

e. Analog Outputs (4-20mA):

Description Origination Point

1) Influent Pump No. 1 Pump VFD in MCC-CH

Speed Reference Signal

2) Influent Pump No. 2 Pump VFD in MCC-CH

Speed Reference Signal

6. Description of Operation

a. The two influent pumps will be controlled by the individual H/O/L/A selector switches located on 

MCC-CH.  The "hand" and "off" positions of the H/O/L/A selector switches provide for manual 

start/stop control of the pumps.  When a pump H/O/L/A switch is in the �local� position, the pump 

may be locally controlled by the start and stop push buttons located on the Influent Pump Station 
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Local Control Panel. When a pump H/O/L/A switch is in the �local� position, a pump local control 

indication light on the panel will be lit. When the pump H/O/L/A switches are in the "auto" position, 

the influent pumps will be automatically controlled by PLC-IP in response to the pump station level 

as follows:

1) A graphic display shall be programmed in the operator interface located on the Influent Pump 

Control Panel, and in the HMI software, for the influent pumps.  An auto/manual selector 

switch shall be configured in the display for each pump to select either manual or automatic 

control of the pump. In the �manual� mode, the plant operator may manually start and stop 

the pump and control the pump speed from the operator interface or the HMI software. The 

desired pump speed (0-60 Hz) will be entered on the graphic display, and PLC-IP will output a 

4-20mA analog speed reference signal, equivalent to the value entered, to the pump VFD. 

When the auto/manual switch is in the �auto� position, the pump will be automatically 

controlled by PLC-IP as follows:

a) Level setpoints shall be programmed in PLC-IP for the following pump station levels:

1) Pump Station Low Level

2) Pump Stop

3) Lead Pump Start

4) Lag Pump Start

5) Pump Station High Level

6) Pump Station Level Controller Setpoint

b) The level setpoints shall be adjustable via the operator interface located on the Influent 

Pump Control Panel, or via the HMI software.

c) The operator interface and HMI software shall be programmed to allow the operator to 

select the lead and lag influent pumps, or to select automatic alternation of the pumps. 

When automatic alternation is selected, PLC-IP will alternate the lead/lag status of the 

influent pumps after a preset time period. This time period shall be adjustable via the 

operator interface or the HMI software.

d) A PID level controller will be configured in the PLC to control the sewage level in the 

pump station. The level controller will vary the speed of the influent pumps as required 

to match the pump discharge flow rate to the pump station influent flow rate. The 

desired level to be maintained in the pump station will be programmed in PLC-IP as the 

setpoint for the level controller. The level controller will compare the actual pump 

station level measured by the pump station submersible level transducer to the setpoint 

level, and will output a speed reference signal to the pump VFDs to increase or decrease 

the speed of the pumps as required to maintain the setpoint level.

e) When the sewage level in the pump station rises to the elevation of the "lead pump 

start" level setpoint, PLC-IP will start the lead influent pump. When the lead pump is 

started, it will run with its speed being varied by the PLC to maintain the setpoint level 

in the pump station. As long as the influent flow rate into the pump station is sufficient 

to maintain the sewage level in the pump station above the lead pump stop level, the 

lead pump will run continuously with its speed varied to match the pump discharge rate 

to the pump station influent flow rate as the influent flow rate varies from the minimum 

pumping rate to the maximum capacity of the lead pump. When the level in the pump 

station is drawn down to the "lead pump stop" level setpoint, PLC-IP will shut down the 

lead pump.
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f) If the lead influent pump cannot keep up with the influent flow, the sewage level in the 

pump station will rise to the "lag pump start" level setpoint. When this level is reached, 

a start delay timer in the programmable controller will be started. When this timer times 

out, the PLC will start the lag pump and will output equivalent speed reference signals to 

both the lead and lag pumps so that both pumps match speeds. As long as the sewage 

level is above the lag pump stop level, both pumps will run continuously with the speed 

of the lead and lag pumps being varied by the PLC as required to match the combined 

pump discharge rates to the pump station influent flow rate. When the sewage level in 

the pump station is pumped down to the "lag pump stop" level setpoint, the PLC will 

shut down the lag pump.

b. If the sewage level in the pump station is drawn down to the "pump station low level" setpoint, a 

timer in the programmable controller will be started.  If this timer times out and the low level 

condition still exists, PLC-IP will shut down the influent pumps.  When this occurs, an "Influent Pump 

Station Low Level" alarm message shall be displayed on the operator interface located on the 

Influent Pump Control Panel, and a pump station low level alarm shall be displayed by the HMI 

software.

c. If the sewage level in the pump station rises to the elevation of the "pump station high level" 

setpoint, a timer in the programmable controller will be started.  If this timer times out and the high 

level condition still exists, an �Influent Pump Station High Level" alarm message shall be displayed 

on the operator interface, and a pump station high level alarm shall be displayed by the HMI 

software.

d. PLC-IP will continuously monitor the analog signal received from the pump station level transducer.  

If an error is detected with the level transducer signal, a "Pump Station Level Transducer Failure, 

Pumps on Float Switch Control" alarm message shall be displayed on the operator interface, and a 

level transducer failure alarm shall be displayed by the HMI software. When this occurs, the PLC will 

automatically switch the pump station level control to the float switches. The float switches will 

remain in control until the alarm condition for the level transducer is corrected. The float switches 

and PLC-IP will provide automatic start/stop control of the pumps as follows:

1) The "pump off", "lead pump start", and "lag pump start" float switches will be wired to 

individual intrinsically safe relays located in the Influent Pump Control Panel. These relays will 

each have a normally open contact that will be wired to the back-up relay logic in the control 

panel and a normally open contact that will be wired to PLC-IP for pump control.

2) When the sewage level in the pump station rises to the level of the "lead pump start" float 

switch, PLC-IP will start the lead pump. When the lead pump is started, it will continue to run 

until the sewage level in the pump station is drawn down to the level of the "pump off" float 

switch. When this occurs, PLC-IP will shut down the lead pump.

3) If the sewage level in the pump station rises to the level of the "lag pump start" float switch, 

PLC-IP will start the lag pump. When the lag pump is started, it will continue to run until the 

sewage level in the pumping station is drawn down to the level of the "pump off" float switch. 

When this occurs, PLC-IP will shut down the lag pump.

e. The "pump station low level" float switch will be wired to an intrinsically safe relay located in the 

Influent Pump Control Panel.  This relay will have a normally open contact that will be wired to the 

back-up relay logic in the control panel, and a normally open contact that will be wired to PLC-IP for 

pump station low level monitoring. If the sewage level in the pump station is drawn down to the 
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elevation of the low level float switch, the low level relay will be energized and PLC-IP will shut down 

the influent pumps. When this occurs, an �Influent Pump Station Low Level, Detected by Low Level 

Float" alarm message shall be displayed on the operator interface, and a pump station low level 

alarm shall be displayed by the HMI software.

f. The "pump station high level" float switch will be wired to an intrinsically safe relay located in the 

Influent Pump Control Panel. This relay will have a normally open contact that will be wired to PLC-IP 

for pump station high level monitoring. If the water level in the pump station rises to the elevation 

of the high level float switch, the high level relay will be energized, and an �Influent Pump Station 

High Level, Detected by High Level Float" alarm message shall be displayed on the operator 

interface, and a pump station high level alarm shall be displayed by the HMI software.

g. Relays and timers will be provided in the Influent Pump Control Panel to enable the influent pumps 

to be controlled by the float switches if the PLC fails. This relay logic will serve as a back-up to the 

control logic programmed in the PLC and will be initiated as follows:

1) A control relay will be wired to an output from the PLC so that it is always energized whenever 

the PLC is operating. A normally closed contact on this relay will be wired in series with the 

pump station float switch relay logic control of the influent pumps. If the PLC system fails, the 

relay will be de-energized and the relay contact will close. When this occurs, the pump station 

float switches will provide automatic start/stop control of the pumps.

h. PLC-IP will provide failure monitoring for each influent pump as follows:

1) When a pump H/O/L/A switch is in the "auto" position and the pump gets a signal to start, a 

failure timer in the programmable controller will be started.  If this timer times out and the 

pump motor starter is not energized, an �Influent Pump Failure" alarm message shall be 

displayed on the operator interface, and a pump failure alarm shall be displayed by the HMI 

software.

i. PLC-IP will provide VFD fault monitoring for each influent pump as follows:

1) If a drive fault occurs, the pump will shut down and the pump VFD fault relay will be energized. 

When this occurs, an �Influent Pump VFD Fault" alarm message shall be displayed on the 

operator interface, and a pump VFD fault alarm shall be displayed by the HMI software.

j. PLC-IP will provide motor high temperature monitoring for each influent pump as follows:

1) Each influent pump motor will be furnished with normally closed thermal switches in the 

motor windings to detect a high motor temperature.

2) The thermal switches will be wired to a motor overtemp relay in the Influent Pump Station 

Local Control Panel. The relay will have a two normally closed contacts. One contact will be 

wired to a motor overtemp alarm light on the Local Control Panel, and the other contact will 

be wired to PLC-IP.

3) When the relay is powered and the temperature is normal, the motor overtemp relay will be 

energized. If the pump is running and a high motor temperature occurs, one or more thermal 

switches will open, the motor overtemp relay will be de-energized, and the pump will shut 

down. When this occurs, an "Influent Pump Motor Overtemp" alarm message shall be 

displayed on the operator interface, and a pump motor overtemp alarm shall be displayed by 

the HMI software.
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k. Each influent pump will be furnished with a water-in-oil seal leak sensor to monitor a leakage of 

water into the pump oil chamber. The seal leak sensor will be wired to a seal leak relay located in 

the Influent Pump Station Local Control Panel.  A normally open contact on this relay will be wired 

to a seal failure relay and seal failure alarm light on the local control panel. A normally open contact 

on the seal failure relay will be wired to PLC-IP for seal failure monitoring by the PLC.  If a seal leak 

occurs, the seal failure relay will be energized, an �Influent Pump Seal Failure� alarm message shall 

be displayed on the operator interface, and an influent pump seal failure alarm shall be displayed 

by the HMI software.

l. Each influent pump will be furnished with a normally open low oil level switch to monitor the oil 

level in the pump's oil reservoir.  The level switch will close when the reservoir is full of oil.  The oil 

level switch will be wired to a low oil level relay in the Influent Pump Station Local Control Panel. 

This relay will have two normally closed contacts. One contact that will be wired to a low oil level 

alarm light on the local control panel, and one contact that will be wired to PLC-IP.  If a loss of oil 

occurs, the oil level in the reservoir will drop and the oil level switch will open. When this occurs, 

the influent pump will shut down, an �Influent Pump Low Oil Level� alarm message shall be 

displayed on the operator interface, and an influent pump low oil level alarm shall be displayed by 

the HMI software.

m. The pump motor overtemp and low oil level relays will each have a normally closed contact, and 

the pump seal failure relay will have a normally open contact that will be wired to a pump shutdown 

relay in the Influent Pump Station Local Control Panel. The pump shutdown relay will have a 

normally open contact that will be wired to the pump VFD control circuit in MCC-CH for shutdown 

of the pump.

n. If an influent pump is taken out of �auto�, or experiences a failure, VFD fault, motor overtemp, seal 

failure, or low oil level, PLC-IP will index the lead/lag assignments of the pumps so that this pump 

now becomes the lag pump.  The remaining pump will become the lead pump. The pump that has 

become lag pump will be locked out of the pump sequence until it is placed back in �auto� or its 

alarm has been cleared.

7. Influent Pump Alarms

a. The following alarms for the Influent Pumps shall be displayed on the operator interface located on 

the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:

1) Influent Pump No. 1 Failure

2) Influent Pump No. 1 Starter Fault

3) Influent Pump No. 1 Motor Overtemp

4) Influent Pump No. 1 Seal Failure

5) Influent Pump No. 1 Low Oil Level

6) Influent Pump Station Low Level

7) Influent Pump Station High Level

8) Influent Pump Station Low Level Detected by Float Switch

9) Influent Pump Station High Level Detected by Float Switch

10) Influent Pump Station Level Transducer Failure, Pumps on Float Control
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H. SBR INFLUENT FLOW METERING

1. General Description

a. The existing magnetic flow meter on the influent pump discharge line will be replaced with a new 

magnetic flow meter to meter the flow to the SBRs.  The flow meter will be located in the SBR valve 

vault.

b. The magnetic flow meter will output a voltage signal proportional to the flow rate to a flow 

transmitter backboard mounted above the valve vault. The flow transmitter will convert the voltage 

signal to a 4-20mA analog signal proportional to the flow rate and will output this signal to PLC-SBR.

c. The SBR influent flow shall be displayed on the operator interface located on the SBR Control Panel, 

and the HMI software shall display, trend, and totalize the SBR influent flow.

2. Programmable Controller PLC-SBR Inputs

a. The PLC input for the SBR Influent Flow signal will be wired to PLC-SBR located in the SBR Control 

Panel. 

b. Analog Inputs (4-20mA):

Description Origination Point

1) SBR Influent Flow Magnetic Flow Meter

Transmitter
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I. SEQUENCING BATCH REACTORS

1. General Description

a. The treatment plant has two (2) sequencing batch reactors (SBRs) that treat the influent 

wastewater.  The SBRs are designated as SBR No. 1 and SBR No. 2.  Each SBR consists of a single 

basin that provides aeration, sedimentation, clarification, and biological nutrient removal.  

b. Each SBR will have an intermittent operating cycle consisting of six time-controlled phases.  These 

phases are as follows:

1) Mixed Fill Phase - SBR is being filled with raw sewage and contents of basin are mixed by the 

SBR mixer only.

2) React Fill Phase - SBR is being filled with raw sewage and contents of basin are mixed and 

aerated by the SBR mixer and one of the SBR blowers.

3) React Phase - Contents of SBR are aerated and mixed, but there is no influent flow.

4) Settle Phase - The mixer and the blower are shut off and the contents of the SBR are settled.

5) Decant Phase - The decanter and decant valve are opened and clarified effluent is removed 

from the basin and piped to the Post EQ Tank.

6) Waste Sludge Phase - Sludge is wasted from the SBR to the sludge screen in the BioMag 

Building.

c. The plant influent flow will be pumped from the Influent Pumps to the SBRs. 

d. Individual raw sewage influent lines are run to each SBR.  The existing electrically actuated plug 

valve on each influent line will be replaced with a new valve to enable the raw sewage flow to be 

alternated between the two basins.  The influent valves will be located in the SBR Valve Vault.

e. A floating mixer is installed in each SBR to mix the contents of the basin.  Refer to the Description 

of Operation section for the SBR MIXERS for a description of the mixer controls.

f. Three existing positive displacement blowers currently supply air to the diffusers in the each SBR to 

aerate the contents of the basin. Under the ENR Upgrade, three additional positive blowers will be 

provided to supply additional air to the SBRs.   Refer to the Description of Operation sections for 

the SBR BLOWERS for a description of the blower controls.

g. The existing decanter in each SBR will be replaced with a new decanter to decant the clarified liquid 

in the basin during the decant phase.  The decanter consists of a circular floating weir that will be 

opened and closed against the float by a linear actuator.  The decanter will be piped to an effluent 

pipe which will convey the SBR effluent to the post EQ tank. An electrically actuated plug valve is 

installed on the decanter effluent pipe in to keep the effluent pipe full at all times.  This valve is 

designated as the SBR decant valve.   

h. A submersible waste activated sludge (WAS) pump is installed in each SBR to pump sludge from the 

basin during the waste sludge phase.  This pump is controlled by the BioMag Control Panel.

i. The existing submersible level transducer in each SBR will be replaced with a new level transducer 

to monitor the wastewater level in the basin.  Each level transducer will output a 4-20mA analog 

signal proportional to the level in the basin to PLC-SBR for tank level monitoring by the PLC.  The 
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level in each SBR shall be displayed on the operator interface located on the SBR Control Panel, and 

the level shall be displayed and trended by the HMI software.

j. The existing high level float switch in each SBR will be replaced with a new high level float switch to 

detect a high wastewater level in the basin.  Each float switch will be wired to PLC-SBR.  When the 

wastewater level rises to the elevation of the high level float switch, the SBR sequence will go into 

Storm Flow Mode.  

k. The existing D.O. probe each SBR will be replaced with a new D.O. probe to monitor the D.O. of the 

wastewater in the basin.  Each D.O. probe will be wired to a D.O. transmitter which will be 

backboard mounted at the SBR.  The D.O. transmitter will display the D.O. reading and it will output 

a 4-20mA signal proportional to the D.O. to PLC-SBR.   The D.O. concentration in each SBR shall be 

displayed on the operator interface, and the D.O. shall be displayed and trended by the HMI 

software.

l. A pH probe will be installed in each SBR to monitor the pH of the wastewater in the basin.  Each pH 

probe will be wired to a pH transmitter which will be backboard mounted at the SBR.  The pH 

transmitter will display the pH reading and it will output a 4-20mA signal proportional to the pH to 

PLC-SBR.   The pH of the wastewater in each SBR shall be displayed on the operator interface, and 

the pH shall be displayed and trended by the HMI software.

m. All instrumentation and controls for the SBR equipment will be provided by the SBR equipment 

manufacturer.  

2. SBR Control Panel

a. The existing SBR Control Panel will be replaced with a new SBR Control Panel, which will be provided 

by the SBR equipment manufacturer.  The control panel will be installed in the Control Building.  

The control panel will house an Allen-Bradley CompactLogix PLC, an operator interface terminal 

with color touch screen, selector switches, push buttons, pilot lights, relays, and other associated 

controls to provide for complete control and monitoring of the equipment for the SBRs.

b. The PLC in the SBR Control Panel will be programmed by the SBR system manufacturer to provide 

for automatic control of the following equipment:

1) SBR Influent Valves

2) SBR Mixers

3) SBR Blowers 

4) SBR Decanters and Decant Valves

5) SBR Alum Feed Pumps

6) SBR Micro-C Pumps

3. SBR Influent Valve and Decant Valve Actuator Controls

a. The valve actuator for each SBR influent valve and decant valve will house the following electrical 

controls:

1) Reversing Contactor

2) Control Transformer

3) Valve Position Indication Limit Switches

b. Each valve actuator will have two sets of valve open and closed position indication limit switches.  

One set will be wired to the open and closed position indication lights on the valve actuator, and 

the second set will be wired to valve position indication lights on the SBR Control Panel, and to 
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PLC-SBR for valve position monitoring by the PLC.

c. Each valve actuator will be furnished with a manual handwheel override to enable the valve to be 

manually operated if the actuator should fail.

4. Programmable Controller PLC-SBR Inputs and Outputs

a. The PLC inputs and outputs for the SBR Valves, Decanters, and Instrumentation will be wired to and 

from PLC-SBR located in the SBR Control Panel.

b. Digital Inputs (120 VAC):

Description Origination Point

1) SBR No. 1 On-Line/Off-Line Switch

On-Line/Off-Line Switch on SBR Control Panel

"On-Line" Position

2) SBR No. 1 Basin Select Push Button

Lead Basin Select on SBR Control Panel

3) SBR No. 2 On-Line/Off-Line Switch

On-Line/Off-Line Switch on SBR Control Panel

"On-Line" Position

4) SBR No. 2 Basin Select Push Button

Lead Basin Select on SBR Control Panel

5) SBR Cycle Cycle Reset Push Button

Reset on SBR Control Panel

6) SBR No. 1 Influent Valve O/C/A Switch on

O/C/A Switch SBR Control Panel

"Auto" Position

7) SBR No. 1 Influent Valve Open Limit Switch

Open in Valve Actuator

8) SBR No. 1 Influent Valve Closed Limit Switch

Closed in Valve Actuator

9) SBR No. 1 Decanter O/C/A Switch on

O/C/A Switch SBR Control Panel

"Auto" Position

10) SBR No. 1 Decanter Open Limit Switch

Open in Decanter

11) SBR No. 1 Decanter Closed Limit Switch

Closed in Decanter

12) SBR No. 1 Decant Valve O/C/A Switch on

O/C/A Switch SBR Control Panel

"Auto" Position
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13) SBR No. 1 Decant Valve Open Limit Switch

Open in Valve Actuator

14) SBR No. 1 Decant Valve Closed Limit Switch

Closed in Valve Actuator

15) SBR No. 1 High Level Float

High Level Switch in SBR

16) SBR No. 2 Influent Valve O/C/A Switch on

O/C/A Switch SBR Control Panel

"Auto" Position

17) SBR No. 2 Influent Valve Open Limit Switch

Open in Valve Actuator

18) SBR No. 2 Influent Valve Closed Limit Switch

Closed in Valve Actuator

19) SBR No. 2 Decanter O/C/A Switch on

O/C/A Switch SBR Control Panel

"Auto" Position

20) SBR No. 2 Decanter Open Limit Switch

Open in Decanter

21) SBR No. 2 Decanter Closed Limit Switch

Closed in Decanter

22) SBR No. 2 Decant Valve O/C/A Switch on

O/C/A Switch SBR Control Panel

"Auto" Position

23) SBR No. 2 Decant Valve Open Limit Switch

Open in Valve Actuator

24) SBR No. 2 Decant Valve Closed Limit Switch

Closed in Valve Actuator

25) SBR No. 2 High Level Float

High Level Switch in SBR

26) SBR Alarm Reset Push Button on

Reset SBR Control Panel

c. Digital Outputs (Relay, 120 VAC):

Description Destination Point

1) SBR No. 1 Influent Valve Valve Open Relay in

Open SBR Control Panel

2) SBR No. 1 Influent Valve Valve Close Relay in

Close SBR Control Panel



BH - 76436-03 Washington County Department of Water Quality

Smithsburg WWTP ENR Upgrade and Expansion

PUR - 977

SEPTEMBER 2023 25 50 50 - 31 DESCRIPTION OF OPERATION

ADDENDUM NO. 5

3) SBR No. 1 Decanter Decanter Open Relay in

Open SBR Control Panel

4) SBR No. 1 Decanter Decanter Close Relay in

Close SBR Control Panel

5) SBR No. 1 Decant Valve Valve Open Relay in

Open SBR Control Panel

6) SBR No. 1 Decant Valve Valve Close Relay in

Close SBR Control Panel

7) SBR No. 2 Influent Valve Valve Open Relay in

Open SBR Control Panel

8) SBR No. 2 Influent Valve Valve Close Relay in

Close SBR Control Panel

9) SBR No. 2 Decanter Decanter Open Relay in

Open SBR Control Panel

10) SBR No. 2 Decanter Decanter Close Relay in

Close SBR Control Panel

11) SBR No. 2 Decant Valve Valve Open Relay in

Open SBR Control Panel

12) SBR No. 2 Decant Valve Valve Close Relay in

Close SBR Control Panel

d. Analog Inputs (4-20mA):

Description Origination Point

1) SBR No. 1 Submersible Level

Level Transducer in SBR

2) SBR No. 1 SBR D.O. Transmitter

D.O.

3) SBR No. 1 SBR pH Transmitter

pH

4) SBR No. 2 Submersible Level

Level Transducer in SBR

5) SBR No. 2 SBR D.O. Transmitter

D.O.

6) SBR No. 2 SBR pH Transmitter

pH

5. Description of Operation

a. An on-line/off-line selector switch will be provided on the SBR Control Panel for each SBR.   When 

the selector switch is in the "on-line" position, that SBR will be included in the SBR sequence.  
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Normally both basins will be on-line and the SBR will operate in a two basin sequence.   If one of 

the basins is out of service, that basin will be placed "off-line" and the remaining SBR will operate 

in the sequence.

b. A time-controlled sequence shall be programmed in PLC-SBR to automatically control the SBR 

influent valves, mixers, blowers, decanters, decant valves, alum feed pumps, and Micro-C feed 

pumps.  The control description for the mixers, blowers, alum feed pumps, and Micro-C feed pumps 

is provided in subsequent Description of Operation sections. 

c. Each SBR influent valve will be controlled by its corresponding O/C/A selector switch located on the 

SBR Control Panel.  The "open" and "close" positions of each O/C/A switch provide for manual 

open/close control of the valves.  When the O/C/A switches are in the "auto" position, the valves 

will be automatically controlled by PLC-SBR as follows:

1) When an SBR mix fill phase begins, PLC-SBR shall energize the valve open relay for the influent 

valve for that basin, which will open the influent valve. The influent valve shall remain open 

during the mix fill and react fill phases of the SBR sequence. When the SBR enters the react 

phase, PLC-SBR will energize the influent valve close relay and the influent valve will close.

2) The SBR influent valve shall be inhibited from closing until another influent valve is open, so 

that there is always one influent valve open at all times. 

d. Each SBR decanter and decant valve will be controlled by its corresponding O/C/A selector switch 

located on the SBR Control Panel.  The "open" and "close" positions of the O/C/A switches provide 

for manual open/close control of the decanter and decant valve.  When the O/C/A switches are in 

the "auto" position, the decanters and decant valves will be automatically controlled by PLC-SBR as 

follows:

1) When an SBR decant phase begins, PLC-SBR shall energize the decanter open relay for the 

decanter in that basin, which will open the decanter. At the same time, PLC-SBR will energize 

the decant valve open relay, which will open the decant valve, and allow the SBR effluent to 

be decanted to the Post EQ Tank.  

2) When the decanter is opened, a decant phase duration timer in the programmable controller 

will be started.  When this timer times out, PLC-SBR will energize the decant valve close relay, 

and the decant valve will close.  When the decant valve is closed, PLC-SBR will energize the 

decanter close relay, which will close the decanter.

e. SBR Sequence

1) A time controlled sequence for each SBR shall be programmed so that the duration of the Mix 

Fill and React Fill Phases is equal to the total duration of the React, Settle and Decant Phases.  

The plant operator will enter the desired duration of each phase on the operator interface, or 

via the HMI software. The operator interface and HMI software shall be programmed to show 

the time remaining in each phase.

2) Mix Fill Phase

a) The Mix Fill Phase for an SBR will start when the other SBR enters the React Phase.   When 

the Mix Fill Phase starts, a mix fill phase duration timer in PLC-SBR will be started, and 

PLC-SBR will perform the following:

1) Open the SBR influent valve
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2) Start the SBR mixer

b) When the mix fill phase duration timer times out, the React Fill Phase will be started. 

3) React Fill Phase

a) When the React Fill Phase starts, a react fill phase duration timer in PLC-SBR will be 

started, and PLC-SBR will perform the following:

1) Start the SBR blower

b) When the react fill phase duration timer times out, PLC-SBR will open the influent valve 

for the other SBR.  When the influent valve for the other SBR is fully open, PLC-SBR will 

close the influent valve for the SBR that was in the React Fill Phase, and the React Phase 

will be started. 

4) React Phase

a) When the React Phase starts, a react phase duration timer in PLC-SBR will be started.  

During the react phase, the wastewater in the basin will be mixed and aerated, without 

the addition of raw sewage influent.  When the react phase duration timer times out, 

the SBR will enter the settle phase.

5) Settle Phase

a) When the Settle Phase starts, a settle phase duration timer in PLC-SBR will be started, 

and PLC-SBR will perform the following:

1) Stop the SBR mixer

2) Stop the SBR blower

b) During the Settle Phase, the wastewater in the basin will become quiescent, which will 

allow the solids to settle. When the settle phase duration timer times out, the Decant 

Phase will be started.

6) Decant Phase

a) When the Decant Phase starts, a decant phase duration timer in PLC-SBR will be started, 

and PLC-SBR will open the decanter and the decant valve to decant clarified effluent from 

the SBR to the Post EQ Tank.

b) At the end of the Decant Phase, PLC-SBR will start the SBR WAS Pump.  When the WAS 

pump starts, a pump run duration timer in the programmable controller will be started.  

When this timer times out, PLC-SBR will shut down the WAS pump.

c) When the decant phase duration timer times out, PLC-SBR will close the decant valve 

and the decanter, and the SBR will enter the Mix Fill Phase and the sequence will be 

repeated.

f. A SBR cycle reset push button will be provided on the SBR Control Panel to reset the SBR sequence.  

When the reset push button is pushed, PLC-SBR will place the basin selected in the Mix Fill Phase, 

and the other SBR will be placed in the React Phase.  
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g. PLC-SBR will provide failure monitoring for each SBR influent valve and decant valve as follows:

1) When a valve O/C/A switch is in the "auto" position and the valve gets a signal to open, a 

failure timer in the programmable controller will be started. If this timer times out and the 

valve has not reached the open position, a "SBR Valve Failed to Open" alarm message shall be 

displayed on the operator interface located on the SBR Control Panel, and a valve failed to 

open alarm shall be displayed by the HMI software.

2) When a valve O/C/A switch is in the "auto" position and the valve gets a signal to close, a 

failure timer in the programmable controller will be started. If this timer times out and the 

valve has not reached the closed position, a "SBR Valve Failed to Close" alarm message shall 

be displayed on the operator interface, and a valve failed to close alarm shall be displayed by 

the HMI software.

h. PLC-SBR will provide failure monitoring for each SBR decanter as follows:

1) When a decanter O/C/A switch is in the "auto" position and the decanter gets a signal to open, 

a failure timer in the programmable controller will be started.  If this timer times out and the 

decanter has not reached the open position, a "SBR Decanter Failed to Open" alarm message 

shall be displayed on the operator interface, and a decanter failed to open alarm shall be 

displayed by the HMI software.

2) When a decanter O/C/A switch is in the "auto" position and the decanter gets a signal to close, 

a failure timer in the programmable controller will be started.  If this timer times out and the 

decanter has not reached the closed position, a "SBR Decanter Failed to Close" alarm message 

shall be displayed on the operator interface, and a decanter failed to close alarm shall be 

displayed by the HMI software.

i. If the sewage level in an SBR rises to the elevation of the high level float switch, a "SBR High Level" 

alarm message shall be displayed on the operator interface, and a high level alarm shall be displayed 

by the HMI software.

6. SBR Alarms

a. The following alarms for the SBR valves, decanters, and float switches shall be displayed on the 

operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI 

software:

1) SBR No. 1 Influent Valve Failed to Open

2) SBR No. 1 Influent Valve Failed to Close

3) SBR No. 1 Decanter Failed to Open

4) SBR No. 1 Decanter Failed to Close

5) SBR No. 1 Decant Valve Failed to Open

6) SBR No. 1 Decant Valve Failed to Close

7) SBR No. 1 High Level

8) SBR No. 2 Influent Valve Failed to Open

9) SBR No. 2 Influent Valve Failed to Close

10) SBR No. 2 Decanter Failed to Open

11) SBR No. 2 Decanter Failed to Close

12) SBR No. 2 Decant Valve Failed to Open

13) SBR No. 2 Decant Valve Failed to Close

14) SBR No. 2 High Level
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b. Refer to the Description of Operation sections for the SBR Mixers and SBR Blowers for additional 

SBR alarms associated with this equipment.
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J. SBR MIXERS  

1. General Description

a. A floating mixer is installed in each SBR to mix the wastewater in the basin during the mix fill, react 

fill and react phases of the SBR sequence.  The mixers are designated as SBR No. 1 Mixer and SBR 

No. 2 Mixer.

2. SBR Mixer Motor Controls

a. Existing Motor Control Center-C, located in the Control Building, houses the following for each SBR 

mixer: 

1) Motor Circuit Breaker

2) Motor Starter

3) Control Transformer

4) Run Indication Light

5) Elapsed Time Meter

b. Each mixer motor starter has two auxiliary normally open contacts that will close when the motor 

starter is energized.  One contact is wired to the run indication light and elapsed time meter on 

MCC-C, and the other contact will be wired to the run indication light on the SBR Control Panel, and 

to PLC-SBR for run status monitoring by the PLC.

c. A disconnect switch is handrail mounted near each SBR mixer to disconnect power to the mixer 

motor.

3. SBR Mixer Controls on SBR Control Panel

a. The SBR Control Panel will house the following for each SBR mixer:

1) H/O/A Selector Switch

2) Run Indication Light

3) Mixer Start Relay

b. The H/O/A selector switch for each mixer will have an auxiliary normally open contact that will close 

when the switch is placed in the "auto" position.  This contact will be wired to PLC-SBR for switch 

position monitoring by the PLC.

4. Programmable Controller PLC-SBR Inputs and Outputs

a. The programmable controller inputs and outputs for the SBR Mixers will be wired to and from 

PLC-SBR located in the SBR Control Panel.

b. Digital Inputs (120 VAC):

Description Origination Point

1) SBR No. 1 Mixer H/O/A Switch on

H/O/A Switch SBR Control Panel

"Auto" Position

2) SBR No. 1 Mixer Mixer Motor Starter

Running in MCC-C
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3) SBR No. 2 Mixer H/O/A Switch on

H/O/A Switch SBR Control Panel

"Auto" Position

4) SBR No. 2 Mixer Mixer Motor Starter

Running in MCC-C

c. Digital Outputs (Relay):

Description Destination Point

1) SBR No. 1 Mixer Mixer Start Relay in 

Start/Stop SBR Control Panel

2) SBR No. 2 Mixer Mixer Start Relay in 

Start/Stop SBR Control Panel

5. Description of Operation

a. The SBR mixers will be controlled by the individual H/O/A selector switches located on the SBR 

Control Panel.  The "hand" and "off" positions of the H/O/A switches provide for manual start/stop 

control of the mixers.  When a mixer H/O/A switch is placed in the "hand" position, a mixer start 

relay in the control panel will be energized.  A normally open contact on this relay will be wired to 

the mixer motor starter control circuit, so that when the relay is energized, this contact will close, 

and the mixer will start.  When the H/O/A switches are in the "auto" position, the mixers will be 

automatically controlled by PLC-SBR as follows:

1) When a SBR mix fill phase begins, PLC-SBR shall energize the mixer start relay for the mixer in 

that basin, which will start the mixer. The mixer shall continue to run during the mix fill, react 

fill and react phases of the SBR sequence. When the SBR enters the settle phase, PLC-SBR will 

de-energize the mixer start relay and the mixer will shut down.  The mixer shall remain off 

during the settle phase and decant phase.

b. PLC-SBR will provide failure monitoring for each SBR mixer as follows:

1) When a mixer H/O/A switch is in the "auto" position and the mixer gets a signal to start, a 

failure timer in the programmable controller will be started. If this timer times out and the 

mixer motor starter is not energized, a "SBR Mixer Failure" alarm message shall be displayed 

on the operator interface located on the SBR Control Panel, and a mixer failure alarm shall be 

displayed by the HMI software.

6. SBR Mixer Alarms

a. The following alarms for the SBR Mixers shall be displayed on the operator interface located on the 

SBR Control Panel, and shall be displayed and logged by the HMI software:

1) SBR No. 1 Mixer Failure

2) SBR No. 2 Mixer Failure
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K. SBR BLOWERS NO. 1A, NO. 2A AND NO. 3A

1. General Description

a. Three positive displacement blowers currently supply air to the diffusers in the SBRs.   Each blower 

is located in a weatherproof enclosure that is pad mounted outside near the SBRs.  The three 

blowers will be designated as SBR Blowers No. 1A, No. 2A, and No. 3A.

b. Each blower has a variable frequency drive (VFD) to vary the blower output. The VFDs are located 

in an outdoor enclosure pad mounted near the blowers.

2. SBR Blowers No. 1A, No. 2A and No. 3A Motor Controls

a. The blower VFD enclosure houses the following for each blower:

1) Main Disconnect Switch

2) Line Reactors

3) Variable Frequency Drive

4) Control Transformer

5) VFD Run Relay 

6) VFD Run Indication Light

7) VFD Fault Relay

8) VFD Fault Alarm Light

9) VFD Fault Reset Push Button

10) Elapsed Time Meter

11) Ventilation Fan

12) VFD Keypad

b. The H/O/A switch for each blower will be located on the SBR Control Panel.  The �auto� position of 

each H/O/A switch will be wired to the VFD for selecting automatic speed control.

c. Each variable frequency drive has a run contact that will close when the drive is energized and 

outputting a frequency to the blower motor. This contact is wired to a VFD run relay located in the 

VFD enclosure, and to a run indication light on the enclosure. The run relay has two normally open 

contacts that will close when the relay is energized. One contact will be wired to the elapsed time 

meter, and the other contact will be wired to PLC-SBR for run status monitoring by the PLC.

d. Each variable frequency drive has a normally open VFD fault contact that will be wired to a VFD fault 

relay located in the VFD enclosure, and to a VFD fault alarm light on the enclosure. The fault relay 

has a normally open contact that will close when the relay is energized. This contact will be wired 

to PLC-SBR for VFD fault monitoring by the PLC.

e. Each variable frequency drive will output a 4-20mA analog speed signal proportional to the drive 

speed to PLC-SBR. The drive speed shall be displayed on the operator interface located on the SBR 

Control Panel, and the speed shall be displayed and trended by the HMI software.

f. A disconnect switch is mounted adjacent to each SBR blower to disconnect power to the blower 

motor. 

3. SBR Blower Controls on SBR Control Panel

a. The SBR Control Panel will house the following for each SBR blower:

1) H/O/A Selector Switch

2) Run Indication Light
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3) VFD Fault Alarm Light

4) Blower Start Relay

b. The H/O/A selector switch for each blower has an auxiliary normally open contact that will close 

when the switch is placed in the "auto" position.  This contact will be wired to PLC-SBR for switch 

position monitoring by the PLC.

4. Programmable Controller PLC-SBR Inputs and Outputs

a. The PLC inputs and outputs for SBR Blowers No. 1A, No. 2A and No.3A will be wired to and from 

PLC-SBR located in the SBR Control Panel.

b. Digital Inputs (120 VAC):

Description Origination Point

1) SBR Blower No. 1A H/O/A Switch on

H/O/A Switch SBR Control Panel

�Auto� Position

2) SBR Blower No. 1A VFD Run Relay

Running in Blower VFD

3) SBR Blower No. 1A VFD Fault Relay

VFD Fault in Blower VFD

4) SBR Blower No. 2A H/O/A Switch on

H/O/A Switch SBR Control Panel

�Auto� Position

5) SBR Blower No. 2A VFD Run Relay

Running in Blower VFD

6) SBR Blower No. 2A VFD Fault Relay

VFD Fault in Blower VFD

7) SBR Blower No. 3A H/O/A Switch on

H/O/A Switch SBR Control Panel

�Auto� Position

8) SBR Blower No. 3A VFD Run Relay

Running in Blower VFD

9) SBR Blower No. 3A VFD Fault Relay

VFD Fault in Blower VFD

c. Digital Outputs (Relay, 120 VAC):

Description Destination Point

1) SBR Blower No. 1A Blower Start Relay 

Start/Stop in SBR Control Panel
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2) SBR Blower No. 2A Blower Start Relay 

Start/Stop in SBR Control Panel

3) SBR Blower No. 3A Blower Start Relay 

Start/Stop in SBR Control Panel

d. Analog Inputs (4-20mA):

Description Origination Point

1) SBR Blower No. 1A Blower VFD

Speed

2) SBR Blower No. 2A Blower VFD 

Speed

3) SBR Blower No. 3A Blower VFD 

Speed

e. Analog Outputs (4-20mA):

Description Destination Point

1) SBR Blower No. 1A Blower VFD

Speed Reference Signal

2) SBR Blower No. 2A Blower VFD

Speed Reference Signal

3) SBR Blower No. 3A Blower VFD

Speed Reference Signal

5. Description of Operation

a. The SBR blowers will be controlled by the individual H/O/A selector switches located on the SBR 

Control Panel.  The "hand" and "off" positions of the H/O/A switches provide for manual start/stop 

control of the blowers.  When a blower H/O/A switch is placed in the "hand" position, a blower start 

relay in the control panel will be energized.  A normally open contact on this relay will be wired to 

the blower VFD control circuit, so that when the relay is energized, this contact will close, and the 

blower will start.   When the H/O/A switch is in the "hand" position, the blower speed may be 

manually controlled from the VFD keypad.  

b. When the blower H/O/A switch is in the "auto" position, the blower will be automatically controlled 

by PLC-SBR as follows:

1) When a SBR react fill phase begins, PLC-SBR will energize the blower start relay for the SBR 

blower, which will start the blower. The blower shall continue to run during the react fill and 

react phases of the SBR sequence. When the SBR enters the settle phase, PLC-SBR will de-

energize the blower start relay and the blower will shut down.  The blower shall remain off 

during the settle phase and decant phase.

2) When the SBR blower is started, it will be controlled based on an alternating timed sequence.  

When a SBR blower is started, it will run for a preset period of time, shut down, and then 

restart again.   
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3) The speed of the SBR blower will be controlled as follows:

a) A D.O. controller shall be programmed in PLC-SBR to control the D.O. of the mixed liquor 

in the basin.   

b) The plant operator will enter the desired D.O. to be maintained in the basin on the 

operator interface located on the SBR Control Panel, or via the HMI software.

c) The D.O. controller will compare the actual D.O. in the basin, as measured by the D.O. 

probe, to the D.O. setpoint, and will output a 4-20mA speed reference signal to the 

blower VFD to increase or decrease the speed of the blower as required to maintain the 

D.O. setpoint. 

4) The speed of each blower (0-60 Hz) shall be capable of being manually set by the plant 

operator via the operator interface, or via the HMI software. PLC-SBR shall output a 4-20mA 

speed reference signal to the blower VFD, equivalent to the value entered.

c. PLC-SBR will provide failure monitoring for each SBR blower as follows:

1) When a blower H/O/A switch is in the "auto" position and the blower gets a signal to start, a 

failure timer in the programmable controller will be started. If this timer times out, and the 

blower VFD is not running, an "SBR Blower Failure" alarm message shall be displayed on the 

operator interface located on the SBR Control Panel, and a blower failure alarm shall be 

displayed by the HMI software. 

d. PLC-SBR will provide VFD fault monitoring for each SBR blower as follows:

1) If a drive fault occurs, the drive will shut down and the blower VFD fault relay will be energized. 

When this occurs, an "SBR Blower VFD Fault" alarm message shall be displayed on the operator 

interface, and a blower VFD fault alarm shall be displayed by the HMI software.

e. Each blower motor is furnished with normally closed thermal switches in the motor windings to 

detect a high motor temperature. The thermal switches are wired to the blower VFD. If the blower 

is running and a high motor temperature occurs, one or more thermal switches will open, and a 

blower VFD fault alarm will be initiated.

6. SBR Blowers No. 1A, No. 2A, and No. 3A Alarms

a. The following alarms for SBR Blowers No. 1A, No. 2A, and No. 3A shall be displayed on the operator 

interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:

1) SBR Blower No. 1A Failure

2) SBR Blower No. 1A VFD Fault

3) SBR Blower No. 2A Failure

4) SBR Blower No. 2A VFD Fault

5) SBR Blower No. 3A Failure

6) SBR Blower No. 3A VFD Fault
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L. SBR BLOWERS NO. 1B, NO. 2B AND NO. 3B

1. General Description

a. Three new positive displacement blowers will be provided under the ENR Upgrade and Expansion 

project to provide additional air for the SBRs.   Each blower will be furnished in a weatherproof 

enclosure which will be pad mounted outside near the SBRs.  The three blowers will be designated 

as SBR Blowers No. 1B, No. 2B, and No. 3B.

b. A free-standing variable frequency drive (VFD) will be provided for each blower to vary the blower 

output. The VFDs will be located in the Control Building Electrical Room.

2. SBR Blowers No. 1B, No. 2B and No. 3B Motor Controls

a. Each blower VFD enclosure will house the following:

1) Main Disconnect Switch

2) Line Reactors

3) Variable Frequency Drive

4) Control Transformer

5) VFD Run Relay 

6) VFD Run Indication Light

7) VFD Fault Relay

8) VFD Fault Alarm Light

9) VFD Fault Reset Push Button

10) Elapsed Time Meter

11) Ventilation Fan

12) VFD Keypad

b. The H/O/A switch for each blower will be located on the SBR Control Panel.  The �auto� position of 

each H/O/A switch will be wired to the VFD for selecting automatic speed control.

c. Each variable frequency drive will have a run contact that will close when the drive is energized and 

outputting a frequency to the blower motor. This contact will be wired to a VFD run relay located 

in the VFD enclosure, and to a run indication light on the enclosure. The run relay will have three 

normally open contacts that will close when the relay is energized. One contact will be wired to the 

ventilation fan, one contact will be wired to the elapsed time meter, and the third contact will be 

wired to PLC-SBR for run status monitoring by the PLC.

d. Each variable frequency drive will have a normally open VFD fault contact that will be wired to a 

VFD fault relay located in the VFD enclosure, and to a VFD fault alarm light on the enclosure. The 

fault relay will have a normally open contact that will close when the relay is energized. This contact 

will be wired to PLC-SBR for VFD fault monitoring by the PLC.

e. Each variable frequency drive will output a 4-20mA analog speed signal proportional to the drive 

speed to PLC-SBR. The drive speed shall be displayed on the operator interface located on the SBR 

Control Panel, and the speed shall be displayed and trended by the HMI software.

f. A disconnect switch will be mounted adjacent to each SBR blower to disconnect power to the 

blower motor. 
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3. SBR Blower Controls on SBR Control Panel

a. The SBR Control Panel will house the following for each SBR blower:

1) H/O/A Selector Switch

2) Run Indication Light

3) VFD Fault Alarm Light

4) Blower Start Relay

b. The H/O/A selector switch for each blower will have an auxiliary normally open contact that will 

close when the switch is placed in the "auto" position.  This contact will be wired to PLC-SBR for 

switch position monitoring by the PLC.

4. Programmable Controller PLC-SBR Inputs and Outputs

a. The PLC inputs and outputs for SBR Blowers No. 1B, No. 2B and No. 3B will be wired to and from 

PLC-SBR located in the SBR Control Panel.

b. Digital Inputs (120 VAC):

Description Origination Point

1) SBR Blower No. 1B H/O/A Switch on

H/O/A Switch SBR Control Panel

�Auto� Position

2) SBR Blower No. 1B VFD Run Relay

Running in Blower VFD

3) SBR Blower No. 1B VFD Fault Relay

VFD Fault in Blower VFD

4) SBR Blower No. 2B H/O/A Switch on

H/O/A Switch SBR Control Panel

�Auto� Position

5) SBR Blower No. 2B VFD Run Relay

Running in Blower VFD

6) SBR Blower No. 2B VFD Fault Relay

VFD Fault in Blower VFD

7) SBR Blower No. 3B H/O/A Switch on

H/O/A Switch SBR Control Panel

�Auto� Position

8) SBR Blower No. 3B VFD Run Relay

Running in Blower VFD

9) SBR Blower No. 3B VFD Fault Relay

VFD Fault in Blower VFD
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c. Digital Outputs (Relay, 120 VAC):

Description Destination Point

1) SBR Blower No. 1B Blower Start Relay 

Start/Stop in SBR Control Panel

2) SBR Blower No. 2B Blower Start Relay 

Start/Stop in SBR Control Panel

3) SBR Blower No. 3B Blower Start Relay 

Start/Stop in SBR Control Panel

d. Analog Inputs (4-20mA):

Description Origination Point

1) SBR Blower No. 1B Blower VFD

Speed

2) SBR Blower No. 2B Blower VFD 

Speed

3) SBR Blower No. 3B Blower VFD 

Speed

e. Analog Outputs (4-20mA):

Description Destination Point

1) SBR Blower No. 1B Blower VFD

Speed Reference Signal

2) SBR Blower No. 2B Blower VFD

Speed Reference Signal

3) SBR Blower No. 3B Blower VFD

Speed Reference Signal

5. Description of Operation

a. The SBR blowers will be controlled by the individual H/O/A selector switches located on the SBR 

Control Panel.  The "hand" and "off" positions of the H/O/A switches provide for manual start/stop 

control of the blowers.  When a blower H/O/A switch is placed in the "hand" position, a blower start 

relay in the control panel will be energized.  A normally open contact on this relay will be wired to 

the blower VFD control circuit, so that when the relay is energized, this contact will close, and the 

blower will start.   When the H/O/A switch is in the "hand" position, the blower speed may be 

manually controlled from the VFD keypad.  

b. When the blower H/O/A switch is in the "auto" position, the blower will be automatically controlled 

by PLC-SBR as follows:

1) When a SBR react fill phase begins, PLC-SBR will energize the blower start relay for the SBR 

blower, which will start the blower. The blower shall continue to run during the react fill and 

react phases of the SBR sequence. When the SBR enters the settle phase, PLC-SBR will de-
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energize the blower start relay and the blower will shut down.  The blower shall remain off 

during the settle phase and decant phase.

2) When the SBR blower is started, it will be controlled based on an alternating timed sequence.  

When a SBR blower is started, it will run for a preset period of time, shut down, and then 

restart again.   

3) The speed of the SBR blower will be controlled as follows:

a) A D.O. controller shall be programmed in PLC-SBR to control the D.O. of the mixed liquor 

in the basin.   

b) The plant operator will enter the desired D.O. to be maintained in the basin on the 

operator interface located on the SBR Control Panel, or via the HMI software.

c) The D.O. controller will compare the actual D.O. in the basin, as measured by the D.O. 

transmitter, to the D.O. setpoint, and will output a 4-20mA speed reference signal to the 

blower VFD to increase or decrease the speed of the blower as required to maintain the 

D.O. setpoint. 

4) The speed of each blower (0-60 Hz) shall be capable of being manually set by the plant 

operator via the operator interface, or via the HMI software. PLC-SBR shall output a 4-20mA 

speed reference signal to the blower VFD, equivalent to the value entered.

c. PLC-SBR will provide failure monitoring for each SBR blower as follows:

1) When a blower H/O/A switch is in the "auto" position and the blower gets a signal to start, a 

failure timer in the programmable controller will be started. If this timer times out, and the 

blower VFD is not running, an "SBR Blower Failure" alarm message shall be displayed on the 

operator interface located on the SBR Control Panel, and a blower failure alarm shall be 

displayed by the HMI software. 

d. PLC-SBR will provide VFD fault monitoring for each SBR blower as follows:

1) If a drive fault occurs, the drive will shut down and the blower VFD fault relay will be energized. 

When this occurs, an "SBR Blower VFD Fault" alarm message shall be displayed on the operator 

interface, and a blower VFD fault alarm shall be displayed by the HMI software.

e. Each blower motor will be furnished with normally closed thermal switches in the motor windings 

to detect a high motor temperature. The thermal switches will be wired to the blower VFD. If the 

blower is running and a high motor temperature occurs, one or more thermal switches will open, 

and a blower VFD fault alarm will be initiated.

6. SBR Blowers No. 1B, No. 2B, and No. 3B Alarms

a. The following alarms for SBR Blowers No. 1B, No. 2B, and No. 3B shall be displayed on the operator 

interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:

1) SBR Blower No. 1B Failure

2) SBR Blower No. 1B VFD Fault

3) SBR Blower No. 2B Failure

4) SBR Blower No. 2B VFD Fault

5) SBR Blower No. 3B Failure
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6) SBR Blower No. 3B VFD Fault
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M. POST EQ PUMPS

1. General Description

a. The SBR effluent flow that is decanted from each SBR will be piped to the Post EQ Tank, which is 

located below the Operations Building.

b. The two existing post EQ pumps, located in the Post EQ Tank, will be replaced with two new rail-

mounted submersible post EQ pumps.  The post EQ pumps will pump the SBR effluent through the 

disk filters to the UV disinfection system.  The pumps will operate in the lead/lag mode and will be 

designated as Post EQ Pumps No. 1 and No. 2.

c. The variable frequency drives for the existing post EQ pumps, located in MCC-OP, will be replaced 

with new VFDs, which will be provided for the new post EQ pumps.   A variable frequency drive 

(VFD) will be provided for each new post EQ pump to vary the pump discharge rate. 

d. The existing level transmitter for the post EQ tank will be replaced with a radar level transmitter, 

which will be mounted on the top of the tank.   The radar level transmitter will output a 4-20mA 

level signal to PLC-OP.   The post EQ tank level shall be displayed on the operator interface located 

on the Operations Building PLC Panel, and the level shall be displayed and trended by the HMI 

software.

e. The existing magnetic flow meter on the post EQ pump discharge line will be replaced with a new 

magnetic flow meter to meter the post EQ pump discharge flow.  The magnetic flow meter will 

output a voltage signal proportional to the flow rate to a flow transmitter backboard mounted 

above the valve vault. The flow transmitter will convert the voltage signal to a 4-20mA analog signal 

proportional to the flow rate and will output this signal to PLC-OP.   The post EQ pump discharge 

flow shall be displayed on the operator interface located on the operations Building PLC Panel, and 

the HMI software shall display, trend, and totalize the pump discharge flow.

2. Post EQ Pump Motor Controls

a. A new VFD will be installed in existing Motor Control Center-OP, located in the Operations Building 

Electrical Room, for each post EQ Pump.  Each VFD bucket will house the following:

1) Motor Circuit Breaker

2) Line Reactors (mounted above MCC)

3) Variable Frequency Drive

4) Control Transformer

5) H/O/A Selector Switch

6) VFD Run Relay 

7) VFD Run Indication Light

8) VFD Fault Relay

9) VFD Fault Alarm Light

10) VFD Fault Reset Push Button

11) Motor Overtemp Alarm Relay

12) Motor Overtemp Alarm Light

13) Seal Failure Relay

14) Seal Failure Alarm Relay

15) Seal Failure Alarm Light

16) Elapsed Time Meter

17) Ventilation Fan

18) VFD Keypad
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b. Each pump H/O/A selector switch will have an auxiliary normally open contact that will close when 

the switch is placed in the "auto" position. This contact will be wired to PLC-OP for switch position 

monitoring by the PLC.

c. The �auto� position of each H/O/A switch will be wired to the VFD for selecting automatic speed 

control.

d. Each variable frequency drive will have a run contact that will close when the drive is energized and 

outputting a frequency to the pump motor. This contact will be wired to a VFD run relay located in 

MCC-OP, and to a run indication light located on the MCC. The run relay will have three normally 

open contacts that will close when the relay is energized. One contact will be wired to the 

ventilation fan in the MCC, one contact will be wired to the elapsed time meter on the MCC, and 

the third contact will be wired to PLC-OP for run status monitoring by the PLC.

e. Each variable frequency drive will have a VFD fault contact that will close when a drive fault occurs. 

This contact will be wired to a VFD fault relay in the MCC and to a VFD fault alarm light on the MCC. 

The VFD fault relay will have a normally open contact that will close when the relay is energized. 

This contact will be wired to PLC-OP for VFD fault alarm monitoring by the PLC.

f. Each variable frequency drive will output a 4-20mA speed signal proportional to the drive speed to 

PLC-OP. The drive speed shall be displayed on the operator interface located on the Operations 

Building PLC Panel and the speed shall be displayed and trended by the HMI software.

g. A disconnect switch will be backboard mounted adjacent to each post EQ pump to disconnect 

power to the pump motor. 

3. Programmable Controller PLC-OP Inputs and Outputs

a. The PLC inputs and outputs for the Post EQ Pumps will be wired to and from PLC-OP located in the 

Operations Building PLC Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Post EQ Pump No. 1 H/O/A Switch on

H/O/A Switch MCC-OP

"Auto" Position

2) Post EQ Pump No. 1 VFD Run Relay

Running in MCC-OP

3) Post EQ Pump No. 1 VFD Fault Relay

VFD Fault in MCC-OP

4) Post EQ Pump No. 1 Motor Overtemp Alarm

Motor Overtemp Relay in MCC-OP

5) Influent EQ Pump No. 1 Seal Failure Alarm

Seal Failure Relay in MCC-OP

6) Post EQ Pump No. 1 H/O/A Switch on

H/O/A Switch MCC-OP

"Auto" Position
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7) Post EQ Pump No. 2 VFD Run Relay

Running in MCC-OP

8) Post EQ Pump No. 2 VFD Fault Relay

VFD Fault in MCC-OP

9) Post EQ Pump No. 2 Motor Overtemp Alarm

Motor Overtemp Relay in MCC-OP

10) Post EQ Pump No. 2 Seal Failure Alarm

Seal Failure Relay in MCC-OP

c. Digital Outputs (24vdc, Relay Output):

Description Destination Point

1) Post EQ Pump No. 1 Pump Start Relay in 

Start/Stop Operations Building PLC Panel

2) Post EQ Pump No. 2 Pump Start Relay in 

Start/Stop Operations Building PLC Panel

d. Analog Inputs (4-20mA):

Description Origination Point

1) Post EQ Tank Post EQ Tank

Level Radar Level Transmitter

2) Post EQ Pump No. 1 Pump VFD

Speed in MCC-OP

3) Post EQ Pump No. 2 Pump VFD

Speed in MCC-OP

4) Post EQ Pump Post EQ Pump Flow

Discharge Flow Meter Transmitter

e. Analog Outputs (4-20mA):

Description Destination Point

1) Post EQ Pump No. 1 Pump VFD

Speed Reference Signal in MCC-OP

2) Post EQ Pump No. 2 Pump VFD

Speed Reference Signal in MCC-OP

4. Description of Operation

a. The post EQ pumps will be controlled by the individual H/O/A selector switches located on MCC-OP. 

The "hand" and "off" positions of the H/O/A selector switches provide for manual start/stop control 

of the pumps. When a pump H/O/A switch is in the "hand" position, the pump speed will be 

manually controlled from the VFD keypad.   When the pump H/O/A switches are in the "auto" 

position, the post EQ pumps will be automatically controlled by PLC-OP as follows:
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1) A graphic display shall be programmed in the operator interface located on the Influent Pump 

Control Panel, and in the HMI software, for the post EQ pumps.  An auto/manual selector 

switch shall be configured in the display for each pump to select either manual or automatic 

control of the pump. In the �manual� mode, the plant operator may manually start and stop 

the pump and control the pump speed from the operator interface or the HMI software. The 

desired pump speed (0-60 Hz) will be entered on the graphic display, and PLC-OP will output 

a 4-20mA analog speed reference signal, equivalent to the value entered, to the pump VFD.  

When the auto/manual switch is in the �auto� position, the pump will be automatically 

controlled by PLC-OP as follows:

a) Level setpoints will be programmed in PLC-OP for the following post EQ tank levels:

1) Post EQ Tank Low Level

2) Lead Pump Stop

3) Lag Pump Stop

4) Post EQ Tank Level Setpoint

5) Lead Pump Start

6) Lag Pump Start

7) Post EQ Tank High Level

b) The level setpoints shall be adjustable via the operator interface located on the 

Operations Building PLC Panel, or via the HMI software.

c) The operator interface and the HMI software shall be programmed to allow the operator 

to select the lead and lag post EQ pumps, or to select automatic alternation of the 

pumps. When automatic alternation is selected, PLC-OP will alternate the lead/lag status 

of the post EQ pumps after each pumping cycle.  

d) A PID level controller will be configured in the PLC to control the effluent level in the post 

EQ tank. The level controller will vary the speed of the post EQ pumps as required to 

match the pump discharge flow rate to the EQ tank influent flow rate. The desired level 

to be maintained in the EQ tank will be programmed in PLC-OP as the setpoint for the 

level controller. The level controller will compare the actual EQ tank level measured by 

the EQ tank level transmitter to the setpoint level and will output a speed reference 

signal to the pump VFDs to increase or decrease the speed of the pumps as required to 

maintain the setpoint level.

e) When the effluent level in the EQ tank rises to the elevation of the "lead pump start" 

level setpoint, PLC-OP will start the lead post EQ pump. When the lead pump is started, 

it will run with its speed being varied by the PLC to maintain the setpoint level in the EQ 

tank.  As long as the flow rate into the EQ tank is sufficient to maintain the effluent level 

in the tank above the lead pump stop level, the lead pump will run continuously with its 

speed varied to match the pump discharge rate to the tank influent flow rate as the 

influent flow rate varies from the minimum pumping rate to the maximum capacity of 

the lead pump. When the level in the EQ tank is drawn down to the "lead pump stop" 

level setpoint, PLC-OP will shut down the lead pump.

f) If the lead post EQ pump is not able keep up with the influent flow to the EQ tank, the 

effluent level in the tank will rise to the " lag pump start" level setpoint. When this level 

is reached, a start delay timer in the PLC will be started. When this timer times out, 

PLC-OP will start the lag pump and will output equivalent speed reference signals to both 
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the lead and lag pumps so that both pumps match speeds. As long as the effluent level 

is above the lag pump stop level setpoint, both pumps will run continuously with the 

speed of the lead and lag pumps being varied by PLC-OP as required to match the 

combined pump discharge rates to the tank influent flow rate. When the level in the EQ 

tank is pumped down to the "lag pump stop" level setpoint, PLC-OP will shut down the 

lag pump.

b. If the effluent level in the post EQ tank is drawn down to the "tank low level" setpoint, a timer in 

the PLC will be started. If this timer times out and the low level condition still exists, PLC-OP will 

shut down the post EQ pumps. When this occurs, a "Post EQ Tank Low Level" alarm message shall 

be displayed on the operator interface located on the Operations Building PLC Panel, and a tank low 

level alarm shall be displayed by the HMI software.

c. If the effluent level in the post EQ tank rises to the elevation of the "tank high level" setpoint, a 

timer in the PLC will be started. If this timer times out and the high level condition still exists, a "Post 

EQ Tank High Level" alarm message shall be displayed on the operator interface, and a high level 

alarm shall be displayed by the HMI software.

d. PLC-OP will provide failure monitoring for each post EQ pump as follows:

1) When a pump H/O/A switch is in the "auto" position and the pump gets a signal to start, a 

failure timer in the PLC will be started. If this timer times out and the pump VFD is not running, 

a �Post EQ Pump Failure" alarm message shall be displayed on the operator interface, and a 

pump failure alarm shall be displayed by the HMI software.

e. PLC-OP will provide VFD fault monitoring for each post EQ pump as follows:

1) If a drive fault occurs, the drive will shut down and the pump VFD fault relay will be energized. 

When this occurs, a �Post EQ Pump VFD Fault" alarm message shall be displayed on the 

operator interface, and a pump VFD fault alarm shall be displayed by the HMI software.

2) The VFD fault alarm will be reset by pushing the reset push button on the MCC.

f. Each post EQ pump motor will be furnished with a normally closed thermal switch in the motor 

windings to detect a high motor temperature, and a seal leak sensor in the pump casing to detect a 

leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in 

series to a pump supervision relay located in the pump relay panel. This relay will sense the current 

in the loop. A low current will indicate a high temperature condition in the motor, and a high current 

will indicate a seal failure. PLC-OP will provide alarm monitoring for each pump as follows:

1) The high temperature circuit has a normally open contact that is wired to a motor overtemp 

relay located in the pump relay panel. This contact changes state when the relay is powered 

and the temperature is normal.

2) The motor overtemp relay has a normally open contact that is wired in series with the pump 

start/stop control circuit, and a normally closed contact that will be wired to PLC-OX. When a 

high motor temperature occurs, the motor overtemp relay will be de-energized and the pump 

will shut down. When this occurs, a �Post EQ Pump Motor Overtemp� alarm message shall be 

displayed on the operator interface, and a pump motor overtemp alarm shall be displayed by 

the HMI software.

3) If a high current is sensed by the relay, a seal leak contact in the relay will close. This contact 

will be wired to a seal failure relay in the relay panel. The seal failure relay has a normally 
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closed contact wired in series with the pump start/stop circuit, and a normally open contact 

that will be wired to PLC-OP. When a seal leak occurs, the seal failure relay will be energized 

and the pump will shut down. When this occurs, a �Post EQ Pump Seal Failure� alarm message 

shall be displayed by the operator interface, and a pump seal failure alarm shall be displayed 

by the HMI software.

g. If a post EQ pump experiences a failure, VFD fault, motor overtemp, or seal failure alarm, PLC-OP 

will index the lead/lag assignments of the pumps. 

h. PLC-OP will continuously monitor the analog signal received from the post EQ tank radar level 

transmitter. The PLC will provide failure monitoring for the level transmitter as follows:

1) If an error is detected with the level transmitter signal (below 4 mA or above 20 mA), a timer 

in the PLC shall be started. If this timer times out and the transmitter error still exists, an �Post 

EQ Tank Level Transmitter Out of Range� alarm message shall be displayed on the operator 

interface, and a tank level transmitter out of range alarm shall be displayed by the HMI 

software.

5. Post EQ Pump Alarms

a. The following alarms for the Post EQ Pumps shall be displayed on the operator interface located on 

the Operations Building PLC Panel, and shall be displayed and logged by the HMI software:

1) Post EQ Pump No. 1 Failure

2) Post EQ Pump No. 1 VFD Fault

3) Post EQ Pump No. 1 Motor Overtemp

4) Post EQ Pump No. 1 Seal Failure

5) Post EQ Pump No. 2 Failure

6) Post EQ Pump No. 2 VFD Fault

7) Post EQ Pump No. 2 Motor Overtemp

8) Post EQ Pump No. 2 Seal Failure

9) Post EQ Tank Low Level

10) Post EQ Tank High Level

11) Post EQ Tank Level Transmitter Out of Range
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N. DISK FILTERS

1. General Description

a. The two existing disk filters located in the Operations Building will filter the effluent flow pumped 

by the new post eq pumps prior to UV disinfection.  

b. The existing control panel for the disk filters will be replaced with a new control panel, which will 

be wall mounted in the Operations Building.

2. Disk Filter Control Panel

a. The new Disk Filter Control Panel will house the following components:

1) Main Circuit Breaker

2) Allen-Bradley CompactLogix PLC (PLC-D)

3) 12� Operator Interface Terminal

4) Selector Switches, Push Buttons and Pilot Lights

5) Relays

3. Programmable Controller PLC-OP Inputs

a. The PLC inputs for the Disk Filters will be wired to PLC-OP located in the Operations Building PLC 

Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Disk Filter No. 1 High Temp Relay in

Backwash Pump Disk Filter Control Panel

Motor High Temp

2) Disk Filter No. 1 High Temp Relay in

Washwater Pump Disk Filter Control Panel

Motor High Temp

3) Disk Filter No. 1 High Level Relay in

High Level Disk Filter Control Panel

4) Disk Filter No. 2 High Temp Relay in

Backwash Pump Disk Filter Control Panel

Motor High Temp

5) Disk Filter No. 2 High Temp Relay in

Washwater Pump Disk Filter Control Panel

Motor High Temp

6) Disk Filter No. 2 High Level Relay in

High Level Disk Filter Control Panel

4. Disk Filter Alarms

a. The following alarms for the Disk Filters shall be displayed on the operator interface located on the 

Operations Building PLC Panel, and shall be displayed and logged by the HMI software:
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1) Disk Filter No. 1 Backwash Pump Motor High Temp

2) Disk Filter No. 1 Washwater Pump Motor High Temp

3) Disk Filter No. 1 High Level

4) Disk Filter No. 2 Backwash Pump Motor High Temp

5) Disk Filter No. 2 Washwater Pump Motor High Temp

6) Disk Filter No. 2 High Level
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O. ULTRAVIOLET DISINFECTION SYSTEM

1. General Description

a. Ultraviolet light will be utilized to disinfect the plant effluent prior to discharging it to the creek. A 

new ultraviolet (UV) light disinfection system will be furnished under the ENR Upgrade and 

Expansion to replace the existing UV System.  The new UV System will be furnished as a complete 

system by the UV system manufacturer and will consist of UV modules, UV power distribution 

centers, a UV system control center, and a UV hydraulic system center. The UV System will be a 

UV3000 Plus system, manufactured by Trojan Technologies.

b. The UV system will be installed in the existing UV channels. The system will contain two banks of 

UV lamps which are each powered from a UV power distribution center. Each UV bank will consist 

of four UV modules, with each module containing 8 UV lamps. The UV system will be capable of 

disinfecting a peak flow of 6.26 MGD.

c. An automatic in place mechanical/chemical cleaning system with individual wiper mechanisms will 

be provided with the UV system to automatically clean the UV lamps.

d. A submersible UV intensity sensor will be provided in each UV bank to monitor the UV intensity of 

the lamps.

2. UV System Control Center

a. A UV system control center will be wall mounted in the Operations Building Electrical Room to 

monitor and control the operation of the UV disinfection system. The system control center will 

house the following:

1) Main Circuit Breaker

2) Allen-Bradley CompactLogix PLC (PLC-UV)

3) Operator Interface Terminal

4) Ethernet Switch

5) UV System Controls

6) Control Relays

3. Programmable Controller PLC-OP Inputs and Outputs

a. The PLC inputs and outputs for the UV Disinfection System will be wired to PLC-OP located in the 

Operations Building PLC Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) UV Bank No. 1A UV System

On Control Center

2) UV Bank No. 1A UV System

Low Intensity Control Center

3) UV Bank No. 1B UV System

On Control Center

4) UV Bank No. 1B UV System

Low Intensity Control Center
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5) UV System UV System

Minor Alarm Control Center

6) UV System UV System

Major Alarm Control Center

7) UV System UV System

PLC Failure Control Center

c. Analog Outputs (4-20mA):

Description Destination Point

1) UV System UV System

Flow Pacing Signal Control Center

4. Description of Operation

a. PLC-OP will output a 4-20mA signal, proportional to the post Eq pump discharge flow, to the UV 

System Control Center for flow pacing of the UV Banks.

b. The UV System Control Center will monitor the on status of each UV bank. A "UV Bank On" relay 

will be provided in the UV System Control Center for each UV bank. A normally open contact on the 

relay will be wired to PLC-OP for UV Bank on status monitoring by the PLC.

c. The UV System Control Center will monitor the UV intensity for each UV bank. A "low UV intensity" 

alarm relay will be provided in the UV System Control Center for each UV bank. A normally open 

contact on the relay will be wired to PLC-OP. If a low UV intensity occurs, the relay will be energized, 

and a UV bank low UV intensity alarm shall be displayed by the HMI software.

d. The UV System Control Center will monitor the operation of the UV system. The UV system alarms 

will be grouped into common minor and major alarms for alarm indication as follows:

1) A minor alarm will indicate that maintenance is required to the UV system. A "minor alarm" 

relay will be provided in the UV System Control Center for each UV bank. A normally open 

contact on the relay will be wired to PLC-OP. If a minor alarm occurs, the relay will be energized 

and a �UV System Minor Alarm� message shall be displayed on the operator interface located 

on the UV System Control Center, and UV system minor alarm shall be displayed by the HMI 

software.

2) A major alarm will indicate a critical alarm condition that may jeopardize the performance of 

the UV disinfection system. A "major alarm" relay will be provided in the UV System Control 

Center for each UV bank. A normally open contact on the relay will be wired to PLC-OP. If a 

major alarm occurs, the relay will be energized and a �UV System Major Alarm� message shall 

be displayed on the operator interface, and UV system major alarm shall be displayed by the 

HMI software.

e. The PLC in the UV System Control Center will energize a PLC monitoring relay in the panel 

continuously.  A normally open contact on this relay will be wired to PLC-OP for monitoring of the 

UV System PLC.  If the UV System PLC fails, the monitoring relay will be de-energized, and a �UV 

System PLC Failure� alarm message shall be displayed on the operator interface on the Operations 

Building PLC Panel, and a UV System PLC failure alarm shall be displayed by the HMI software.



BH - 76436-03 Washington County Department of Water Quality

Smithsburg WWTP ENR Upgrade and Expansion

PUR - 977

SEPTEMBER 2023 25 50 50 - 57 DESCRIPTION OF OPERATION

ADDENDUM NO. 5

5. Ultraviolet Disinfection System Alarms

a. The following alarms for the UV Disinfection System shall be displayed on the operator interface 

located on the UV System Control Center, and shall be displayed and logged by the HMI software:

1) UV Bank No. 1A Low UV Intensity

2) UV Bank No. 1B Low UV Intensity

3) UV System Minor Alarm

4) UV System Major Alarm

b. The following alarms for the UV Disinfection System shall be displayed on the operator interface 

located on the UV System Control Center, and shall be displayed and logged by the HMI software:

1) UV System PLC Failure
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P. UTILTY WATER SYSTEM

1. General Description

a. A utility water system will be provided for the treatment plant under the ENR Upgrade and 

Expansion project.   The system will consist of a utility water pump station with two submersible 

pumps, and a valve vault housing a utility water pressure transmitter and flow meter.  The utility 

water system will supply plant effluent for process water where needed throughout the plant.

b. The utility water pumps will pump plant effluent from the utility water pump station to the plant�s 

utility water pipe network. The two pumps will operate in the lead/lag mode of operation and will 

be designated as Utility Water Pumps No. 1 and No. 2.

c. Two float switches will be installed in the pump station to enable the pumps to start when there is 

sufficient water level in the pump station, and to shut down the pumps if a low level occurs.  The 

float switches will be designated as follows:

1) Utility Water Pump Station Pump Start Level Float Switch

2) Utility Water Pump Station Pump Low Level Float Switch

d. A utility water pressure transmitter will be tapped into the utility water line in the valve vault to 

continuously monitor the system pressure and provide for automatic start/stop control of the utility 

water pumps. The pressure transmitter will be a 2-wire instrument which will output a 4-20mA 

analog signal proportional to the system pressure to PLC-IP located in the Influent Pump Control 

Panel.

e. The utility water system pressure shall be displayed on the operator interface located on the 

Influent Pump Control Panel and the pressure shall be displayed and trended by the HMI software.

f. A magnetic flow meter will be installed in the common utility water pump discharge line to measure 

the utility water flow. The flow meter will be located in the utility water valve vault.  The magnetic 

flow meter will output a voltage signal proportional to the flow rate to a flow transmitter backboard 

mounted at the valve vault. The flow transmitter will convert the voltage signal to a 4-20mA analog 

signal proportional to the flow rate and will output this signal to PLC-IP.

g. The utility water flow shall be displayed on the operator interface located on the Influent Panel 

Control Panel.  The HMI software shall display, trend, and totalize the utility water flow.

2. Utility Water Pump Motor Controls

a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following 

for each utility water pump:

1) Motor Circuit Breaker

2) Motor Starter

3) Control Transformer

4) H/O/A Selector Switch

5) Run Indication Light

6) Elapsed Time Meter

7) Pump Monitoring Relay

8) Motor Overtemp Relay

9) Motor Overtemp Alarm Light

10) Seal Failure Relay

11) Seal Failure Alarm Light



BH - 76436-03 Washington County Department of Water Quality

Smithsburg WWTP ENR Upgrade and Expansion

PUR - 977

SEPTEMBER 2023 25 50 50 - 59 DESCRIPTION OF OPERATION

ADDENDUM NO. 5

12) Motor Overtemp Reset Push Button

b. Each pump H/O/A selector switch will have an auxiliary normally open contact that will close when 

the switch is placed in the "auto" position. This contact will be wired to PLC-IP for switch position 

monitoring by the PLC.

c. Each pump motor starter will have two auxiliary normally open contacts that will close when the 

motor starter is energized.  One contact will be wired to the run indication light and elapsed time 

meter on MCC-CH, and the other contact will be wired to PLC-IP for run status monitoring by the 

PLC.

d. A disconnect switch will be provided for each utility water pump to disconnect power to the pump 

motor.   The disconnect switches will be mounted on a backboard at the valve vault.

3. Programmable Controller PLC-IP Inputs and Outputs

a. The programmable controller inputs and outputs for the Utility Water System will be wired to and 

from PLC-IP located in the Influent Pump Control Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Utility Water Pump No. 1 H/O/A Switch

H/O/A Switch on MCC-CH

�Auto� Position

2) Utility Water Pump No. 1 Pump Motor Starter

Running in MCC-CH

3) Utility Water Pump No. 1 Motor Overtemp Relay

Motor Overtemp in MCC-CH

4) Utility Water Pump No. 1 Seal Failure Relay

Seal Failure in MCC-CH

5) Utility Water Pump No. 2 H/O/A Switch

H/O/A Switch on MCC-CH

�Auto� Position

6) Utility Water Pump No. 2 Pump Motor Starter

Running in MCC-CH

7) Utility Water Pump No. 2 Motor Overtemp Relay

Motor Overtemp in MCC-CH

8) Utility Water Pump No. 2 Seal Failure Relay

Seal Failure in MCC-CH

9) Utility Water Pump Station Pump Start Level Float Switch

Pump Start Level in Pump Station

10) Utility Water Pump Station Low Level Float Switch

Low Level in Pump Station



BH - 76436-03 Washington County Department of Water Quality

Smithsburg WWTP ENR Upgrade and Expansion

PUR - 977

SEPTEMBER 2023 25 50 50 - 60 DESCRIPTION OF OPERATION

ADDENDUM NO. 5

c. Digital Outputs (24vdc, Relay Output):

Description Destination Point

1) Utility Water Pump No. 1 Pump Start Relay in

Start/Stop Influent Pump Control Panel

2) Utility Water Pump No. 2 Pump Start Relay in   

Start/Stop Influent Pump Control Panel

d. Analog Inputs (4-20mA):

Description Origination Point

1) Utility Water System Pressure Transmitter in

Pressure Utility Water Valve Vault

2) Utility Water System Magnetic Flow Meter Transmitter

Flow at Utility Water Valve Vault

4. Description of Operation

a. The utility water pumps will be controlled by the individual H/O/A switches located on MCC-CH. The 

"hand" and "off" positions of each H/O/A switch provide for manual start/stop control of the pump. 

When the H/O/A switches are in the "auto" position, the utility water pumps will be automatically 

controlled by PLC-S as follows:

1) A graphic display shall be programmed in the operator interface located on the Influent Pump 

Control Panel, and in the HMI software, for the utility water pumps.  A manual/auto selector 

switch shall be configured for each utility water pump in the graphic display to select either 

manual or automatic control of the pump. If manual control is selected, the plant operator will 

be able to manually start and stop the pump from the graphic display.  If automatic control is 

selected, the utility water pumps will be automatically controlled by the utility water system 

pressure and PLC-IP as follows:

a) The graphic display shall allow the operator to select the lead and lag utility water pumps, 

or to select automatic alternation of the pumps. When automatic alternation is selected, 

PLC-IP will alternate the lead/lag status of the utility water pumps after each pumping 

cycle.

b) The utility water system pressure will be continuously monitored by PLC-IP. Pressure 

setpoints will be programmed in the PLC for the following pressures: 

1) Utility Water System High Pressure

2) Lead Utility Water Pump Stop

3) Lag Utility Water Pump Stop

4) Lead Utility Water Pump Start

5) Lag Utility Water Pump Start

6) Utility Water System Low Pressure

c) The utility water system pressure setpoints shall be adjustable via the operator interface 

located on the Influent Pump Control Panel, or via the HMI software.
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d) As the utility water in the system is utilized, the water pressure will drop. When the water 

pressure drops to the "lead pump start" pressure setpoint, a timer in PLC-IP will be 

started. If this timer times out and the water pressure is still at or below the "lead pump 

start" setpoint, and the water level in the pump station is above the pump start level 

float switch, the PLC will start the lead utility water pump. When the lead pump is 

started, it will run until the system pressure increases to the "lead pump stop" pressure 

setpoint.  When this occurs, a stop delay timer in the PLC will be started.  If this timer 

times out, and the system pressure is still at or above the "lead pump stop" setpoint, 

PLC-IP will shut down the lead pump.

e) If the system pressure drops to the "lag pump start" pressure setpoint, a timer in PLC-IP 

will be started. If this timer times out and the water pressure is still at or below the �lag 

pump start" setpoint, the PLC will start the lag utility water pump. The lag pump will 

continue to run until the system pressure increases to the "lag pump stop" pressure 

setpoint.  When this setpoint is reached, a timer in the PLC will be started. If this timer 

times out and the system pressure is still at or above the " lag pump stop" setpoint, 

PLC-IP will shut down the lag pump.

f) If the water level in the pump station is pumped down to the level of the low level float 

switch, a timer in PLC-IP will be started.  If this time times out  and the water level is still 

at the elevation of the low level float, the PLC will shut down both utility water pumps. 

b. If the utility water system pressure drops to the "low pressure" pressure setpoint, a timer in PLC-IP 

will be started. If this timer times out and the water pressure is still at or below the "low pressure" 

setpoint, a �Utility Water System Low Pressure� alarm message shall be displayed on the operator 

interface, and a utility water system low pressure alarm shall be displayed by the HMI software.

c. If the utility water system pressure increases to the "high pressure" pressure setpoint, a timer in 

PLC-IP will be started. If this timer times out and the water pressure is still at or above the "high 

pressure" setpoint, the PLC shall shut down the utility water pumps, and a �Utility Water System 

High Pressure� alarm message shall be displayed on the operator interface, and a utility water 

system high pressure alarm shall be displayed by the HMI software.

d. PLC-IP will provide failure monitoring for each utility water pump as follows:

1) When a pump H/O/A switch is in the "auto" position and the pump gets a signal to start, a 

failure timer in the PLC will be started. If this timer times out and the pump is not running, a 

�Utility Water Pump Failure� alarm shall be displayed on the operator interface, and a pump 

failure alarm shall be displayed by the HMI software.

e. Each utility water pump motor will be furnished with a normally closed thermal switch in the motor 

windings to detect a high motor temperature, and a seal leak sensor in the pump casing to detect a 

leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in 

series to a pump monitoring relay located in MCC-CH. This relay will sense the current in the loop. 

A low current will indicate a high temperature condition in the motor, and a high current will 

indicate a seal failure. PLC-OX will provide alarm monitoring for the pump as follows:

1) The high temperature circuit has a normally open contact that is wired to a motor overtemp 

relay located in MCC-CH. This contact changes state when the relay is powered, and the 

temperature is normal.

2) The motor overtemp relay has a normally open contact that is wired in series with the pump 
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start/stop control circuit, and a normally closed contact that will be wired to PLC-IP. When a 

high motor temperature occurs, the motor overtemp relay will be de-energized and the pump 

will shut down. When this occurs, a �Utility Water Pump Motor Overtemp� alarm message 

shall be displayed on the operator interface, and a utility water pump motor overtemp alarm 

shall be displayed by the HMI software.

3) If a high current is sensed by the relay, a seal leak contact in the relay will close. This contact 

will be wired to a seal failure relay in MCC-CH. The seal failure relay has a normally closed 

contact wired in series with the pump start/stop circuit, and a normally open contact that will 

be wired to PLC-IP. When a seal leak occurs, the seal failure relay will be energized, and the 

pump will shut down. When this occurs, a �Utility Water Pump Seal Failure� alarm message 

shall be displayed by the operator interface, and a utility water pump seal failure alarm shall 

be displayed by the HMI software.

f. If a utility water pump is taken out of "auto," or experiences a failure, motor overtemp, or seal 

failure, PLC-IP will lock out this pump and index the pump assignments so that the remaining pump 

becomes the lead pump. 

g. PLC-IP will continuously monitor the analog signal received from the utility water system pressure 

transmitter. The PLC will provide failure monitoring for the pressure transmitter as follows:

1) If an error is detected with the pressure transmitter signal (below 4 mA or above 20 mA), a 

timer in the PLC shall be started. If this timer times out and the transmitter error still exists, a 

�Utility Water System Pressure Transmitter Out of Range� alarm message shall be displayed 

on the operator interface, and a pressure transmitter out of range alarm shall be displayed by 

the HMI software.

5. Utility Water System Alarms

a. The following alarms for the Utility Water System shall be displayed on the operator interface 

located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:

1) Utility Water Pump No. 1 Failure

2) Utility Water Pump No. 2 Failure

3) Utility Water System Low Pressure

4) Utility Water System High Pressure

5) Utility Water System Pressure Transmitter Out of Range
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Q. ALUM FEED SYSTEM

1. General Description

a. An alum feed system will be provided for the treatment plant to feed alum to the SBRs for 

phosphorus removal.  The feed system will consist of a fiberglass storage tank and four (4) alum 

feed pumps. The alum storage tank will be located outside adjacent to the new Chemical Building 

and the feed pumps will be located inside the building in the Chemical Pump Room. 

b. Each alum pump will be a variable speed peristaltic hose pump, and the pumps will feed to the 

following locations:

Feed Pump Designation Feed Point

1) Alum Feed Pump No. 1 SBR No. 1

2) Alum Feed Pump No. 2 SBR No. 2

3) Alum Feed Pump No. 3 SBR No. 1 or No. 2 (Standby Pump)

4) Alum Feed Pump No. 4 Post EQ Tank

c. Each alum feed pump will have an integral local control panel as part of the pump.  Each pump may 

be started and stopped locally at its local control panel, or remotely started from a remote start 

signal originating from the SBR Control Panel.  The speed of the pump can be adjusted manually at 

the local control panel, or it can be remotely adjusted from the operator interface on the SBR 

Control Panel, or via the HMI software.   Each feed pump will plug into a 120-volt receptacle.

d. A radar level transmitter will be flange mounted on top of the alum storage tank to continuously 

monitor the alum level in the tank.  The level transmitter will be a 2-wire instrument, which will 

output a 4-20mA analog signal proportional to the alum level to PLC-IP for tank level monitoring by 

the PLC.

e. The chemical level in the alum storage tank shall be displayed on the operator interfaces located on 

the Influent Pump Control Panel and the SBR Control Panel, and the level shall be displayed and 

trended by the HMI software.

2. Alum Storage Tank Level Indicator Panel

a. A level indicator panel will be provided for the alum storage tank to view the level of the tank when 

the tank is being filled.  The control panel will be backboard mounted outside adjacent to the alum 

storage tank, and will house the following:

1) Main Circuit Breaker

2) Storage Tank Digital Meter

3) High Level Alarm Horn

4) High Level Alarm Silence Push Button

5) High Level Alarm Silence Relay

3. Programmable Controller PLC-IP Inputs and Outputs

a. The programmable controller inputs and outputs for the Alum Feed System will be wired to and 

from PLC-IP located in the Influent Pump Control Panel.
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b. Digital Inputs (24vdc):

Description Origination Point

1) Alum Feed Feed Pump Control 

Pump No. 1 Panel

in Auto

2) Alum Feed Feed Pump Control 

Pump No. 1 Panel

Running

3) Alum Feed Feed Pump Control 

Pump No. 1 Panel

Alarm

4) Alum Feed Feed Pump Control 

Pump No. 1 Panel

Leak Detected

5) Alum Feed Feed Pump Control 

Pump No. 2 Panel

in Auto

6) Alum Feed Feed Pump Control 

Pump No. 2 Panel

Running

7) Alum Feed Feed Pump Control 

Pump No. 2 Panel

Alarm

8) Alum Feed Feed Pump Control 

Pump No. 2 Panel

Leak Detected

9) Alum Feed Feed Pump Control 

Pump No. 3 Panel

in Auto

10) Alum Feed Feed Pump Control 

Pump No. 3 Panel

Running

11) Alum Feed Feed Pump Control 

Pump No. 3 Panel

Alarm

12) Alum Feed Feed Pump Control 

Pump No. 3 Panel

Leak Detected
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13) Alum Feed Feed Pump Control 

Pump No. 4 Panel

in Auto

14) Alum Feed Feed Pump Control 

Pump No. 4 Panel

Running

15) Alum Feed Feed Pump Control 

Pump No. 4 Panel

Alarm

16) Alum Feed Feed Pump Control 

Pump No. 4 Panel

Leak Detected

c. Digital Outputs (24vdc, Relay Output):

Description Destination Point

1) Alum Feed Pump Start Relay in

Pump No. 1 Influent Pump Control Panel

Start/Stop

2) Alum Feed Pump Start Relay in

Pump No. 2 Influent Pump Control Panel

Start/Stop

3) Alum Feed Pump Start Relay in

Pump No. 3 Influent Pump Control Panel

Start/Stop

4) Alum Feed Pump Start Relay in

Pump No. 3 Influent Pump Control Panel

Start/Stop

d. Analog Inputs (4-20mA):

Description Origination Point

1) Alum Storage Tank Alum Storage Tank

Level Radar Level Transmitter

2) Alum Feed Feed Pump Control

Pump No. 1 Panel

Speed

3) Alum Feed Feed Pump Control

Pump No. 2 Panel

Speed

4) Alum Feed Feed Pump Control

Pump No. 3 Panel

Speed
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5) Alum Feed Feed Pump Control

Pump No. 4 Panel

Speed

e. Analog Outputs (4-20mA):

Description Destination Point

1) Alum Feed Feed Pump Control

Pump No. 1 Panel

Pacing Signal

2) Alum Feed Feed Pump Control

Pump No. 2 Panel

Pacing Signal

3) Alum Feed Feed Pump Control

Pump No. 3 Panel

Pacing Signal

4) Alum Feed Feed Pump Control

Pump No. 3 Panel

Pacing Signal

4. Description of Operation

a. The alum feed pumps will be controlled by PLC-SBR in the SBR Control Panel. The inputs and outputs 

for the alum feed pumps will be wired to and from PLC-IP in the Influent Pump Control Panel.  The 

pump start and stop signals, and speed pacing signals, will be transmitted from PLC-SBR to PLC-IP.  

The pump run signals, alarms, and speed signals will be transmitted from PLC-IP to PLC-SBR.

b. A graphic display shall be configured in the operator interface located on the Influent Pump Control 

Panel, and in the HMI software for the Alum Feed System.   A graphic display will also be configured 

in the operator interface on the SBR Control Panel for the alum feed pumps.  The graphic displays 

shall display the run status and speed for each alum feed pump.

c. Alum feed pumps No. 1 and No. 2 will be controlled by the auto/manual switch located on the pump 

control panel.  When the switch is in the "manual" position, the pump may be manually started and 

stopped from the pump control panel, and the pump speed will be manually controlled from the 

control panel.   When the switch is in the "auto" position, the pump will be automatically controlled 

by PLC-SBR and PLC-IP as follows:

1) When an SBR enters the React Phase, PLC-SBR shall transmit an alum feed pump start signal 

to PLC-IP.  When PLC-IP receives the start signal, the PLC will energize the corresponding alum 

feed pump start relay in the Influent Pump Control Panel. A normally open contact on this 

relay will be wired to the alum feed pump control panel so that when the relay is energized, 

the pump will start.  When the pump start relay is energized, a pump run duration timer in 

PLC-SBR will be started.  When this timer times out, the PLC will de-energize the pump start 

relay and the pump will shut down.

2) The pump run duration shall be adjustable via the operator interface on the SBR Control Panel, 

or via the HMI software.
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3) The speed of the alum feed pump will be automatically controlled by PLC-SBR as follows: 

a) The graphic display shall allow the plant operator to manually set the pump speed via 

the operator interface on the SBR Control Panel, or via the HMI software.  PLC-SBR will 

transmit a 0-100% speed signal to PLC-IP based on the speed entered. When PLC-IP 

receives the speed signal, the PLC will output a 4-20mA speed pacing signal to the alum 

feed pump equivalent to the speed entered.

d. Alum feed pump No. 4 will be controlled by the auto/manual switch located on the pump control 

panel.  When the switch is in the "manual" position, the pump may be manually started and stopped 

from the pump control panel, and the pump speed will be manually controlled from the control 

panel.   When the switch is in the "auto" position, the pump will be automatically controlled by 

PLC-SBR and PLC-IP as follows:

1) When an SBR enters the Decant Phase, PLC-SBR shall transmit an alum feed pump start signal 

to PLC-IP.  When PLC-IP receives the start signal, the PLC will energize the alum feed pump 

No. 3 start relay in the Influent Pump Control Panel. A normally open contact on this relay will 

be wired to the alum feed pump control panel so that when the relay is energized, the pump 

will start.  When the pump start relay is energized, a pump run duration timer in PLC-SBR will 

be started.  When this timer times out, the PLC will de-energize the pump start relay and the 

pump will shut down.

2) The pump run duration shall be adjustable via the operator interface on the SBR Control Panel, 

or via the HMI software.

3) The speed of the alum feed pump will be automatically controlled by PLC-SBR as follows: 

a) The graphic display shall allow the plant operator to manually set the pump speed via 

the operator interface on the SBR Control Panel, or via the HMI software.  PLC-SBR will 

transmit a 0-100% speed signal to PLC-IP based on the speed entered. When PLC-IP 

receives the speed signal, the PLC will output a 4-20mA speed pacing signal to the alum 

feed pump equivalent to the speed entered.

e. PLC-IP will provide failure monitoring for each alum feed pump as follows:

1) When the pump auto/manual switch is in the "auto" position and the pump gets a signal to 

start, a failure timer in the programmable controller will be started. If this timer times out and 

the pump is not running, an "Alum Feed Pump Failure" alarm message shall be displayed on 

the operator interface located on the SBR Control Panel, and a pump failure alarm shall be 

displayed by the HMI software.

f. PLC-IP will provide alarm monitoring for each alum feed pump as follows:

1) Each pump control panel has pump alarm contact that will be wired to PLC-C.  If a pump alarm 

occurs, this contact will close, and a timer in the programmable controller will be started. If 

this timer times out and the pump is still in alarm, an "Alum Feed Pump Alarm" message shall 

be displayed on the operator interface located on the SBR Control Panel, and a pump alarm 

shall be displayed by the HMI software.

g. PLC-IP will provide leak detection monitoring for each alum feed pump as follows:

1) Each pump control panel has a leak detected alarm contact that will be wired to PLC-C.  If a 

pump leak is detected, this contact will close, and a timer in the programmable controller will 
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be started. If this timer times out and a pump leak is still detected, an "Alum Feed Pump Leak 

Detected" alarm message shall be displayed on the operator interface located on the SBR 

Control Panel, and a pump leak detected alarm shall be displayed by the HMI software.

h. PLC-IP will provide level monitoring for the alum storage tank as follows:

1) PLC-IP will continuously monitor the chemical level in the alum storage tank. Level set points 

shall be programmed in the programmable controller for the following tank levels:

a) Alum Storage Tank Reorder Level

b) Alum Storage Tank Low Level

2) The level setpoints shall be adjustable via the operator interface on the Influent Pump Control 

Panel, or via the HMI software.

3) If the alum level in the storage tank is drawn down to the "reorder level" setpoint, a timer in 

PLC-IP shall be started.  If this timer times out and the alum level in the tank is still at the 

reorder level, an "Alum Storage Tank Reorder Level" alarm message shall be displayed on the 

operator interface located on the SBR Control Panel, and a storage tank reorder level alarm 

shall be displayed by the HMI software.

4) If the alum level in the storage tank is drawn down to the "low level" setpoint, a timer in PLC-IP 

shall be started.  If this timer times out and the alum level in the tank is still low, an "Alum 

Storage Tank Low Level" alarm message shall be displayed on the operator interface located 

on the SBR Control Panel, and a storage tank low level alarm shall be displayed by the HMI 

software.

i. PLC-IP shall be programmed to compute the quantity of alum fed each day. This computation shall 

be based on the drop in the tank level over 24 hours, equated to gallons. The computed value shall 

be displayed on the operator interface and on the HMI software.

5. Alum Feed System Alarms

a. The following alarms for the Alum Feed System shall be displayed on the operator interface located 

on the SBR Control Panel, and shall be displayed and logged by the HMI software:

1) Alum Feed Pump No. 1 Failure

2) Alum Feed Pump No. 1 Alarm

3) Alum Feed Pump No. 1 Leak Detected

4) Alum Feed Pump No. 2 Failure

5) Alum Feed Pump No. 2 Alarm

6) Alum Feed Pump No. 2 Leak Detected

7) Alum Feed Pump No. 3 Failure

8) Alum Feed Pump No. 3 Alarm

9) Alum Feed Pump No. 3 Leak Detected

10) Alum Feed Pump No. 4 Failure

11) Alum Feed Pump No. 4 Alarm

12) Alum Feed Pump No. 4 Leak Detected

13) Alum Storage Tank Reorder Level

14) Alum Storage Tank Low Level
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R. MICRO-C FEED SYSTEM

1. General Description

a. A Micro-C feed system will be provided for the treatment plant to feed Micro-C to the SBRs to add 

carbon to the wastewater.  The feed system will consist of a fiberglass storage tank and three 

Micro-C feed pumps. The Micro-C storage tank will be located outside adjacent to the new Chemical 

Building and the feed pumps will be located inside the building in the Chemical Pump Room. 

b. Each Micro-C pump will be a variable speed peristaltic hose pump, and the pumps will feed to the 

following locations:

Feed Pump Designation Feed Point

1) Micro-C Feed Pump No. 1 SBR No. 1

2) Micro-C Feed Pump No. 2 SBR No. 2

3) Micro-C Feed Pump No. 3 SBR No. 1 or SBR No. 2

c. Each Micro-C feed pump will have an integral local control panel as part of the pump.  Each pump 

may be started and stopped locally at its local control panel, or remotely started from a remote 

start signal originating from the SBR Control Panel.  The speed of the pump can be adjusted 

manually at the local control panel, or it can be remotely adjusted from the operator interface on 

the SBR Control Panel, or via the HMI software.   Each feed pump will plug into a 120-volt receptacle.

d. A radar level transmitter will be flange mounted on top of the Micro-C storage tank to continuously 

monitor the Micro-C level in the tank.  The level transmitter will be a 2-wire instrument, which will 

output a 4-20mA analog signal proportional to the Micro-C level to PLC-IP for tank level monitoring 

by the PLC.

e. The chemical level in the Micro-C storage tank shall be displayed on the operator interfaces located 

on the Influent Pump Control Panel and the SBR Control Panel, and the level shall be displayed and 

trended by the HMI software.

2. Micro-C Storage Tank Level Indicator Panel

a. A level indicator panel will be provided for the Micro-C storage tank to view the level of the tank 

when the tank is being filled.  The control panel will be backboard mounted outside adjacent to the 

Micro-C storage tank, and will house the following:

1) Main Circuit Breaker

2) Storage Tank Digital Meter

3) High Level Alarm Horn

4) High Level Alarm Silence Push Button

5) High Level Alarm Silence Relay

3. Programmable Controller PLC-IP Inputs and Outputs

a. The programmable controller inputs and outputs for the Micro-C Feed System will be wired to and 

from PLC-IP located in the Influent Pump Control Panel.
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b. Digital Inputs (24vdc):

Description Origination Point

1) Micro-C Feed Feed Pump Control 

Pump No. 1 Panel

in Auto

2) Micro-C Feed Feed Pump Control 

Pump No. 1 Panel

Running

3) Micro-C Feed Feed Pump Control 

Pump No. 1 Panel

Alarm

4) Micro-C Feed Feed Pump Control 

Pump No. 1 Panel

Leak Detected

5) Micro-C Feed Feed Pump Control 

Pump No. 2 Panel

in Auto

6) Micro-C Feed Feed Pump Control 

Pump No. 2 Panel

Running

7) Micro-C Feed Feed Pump Control 

Pump No. 2 Panel

Alarm

8) Micro-C Feed Feed Pump Control 

Pump No. 2 Panel

Leak Detected

9) Micro-C Feed Feed Pump Control 

Pump No. 3 Panel

in Auto

10) Micro-C Feed Feed Pump Control 

Pump No. 3 Panel

Running

11) Micro-C Feed Feed Pump Control 

Pump No. 3 Panel

Alarm

12) Micro-C Feed Feed Pump Control 

Pump No. 3 Panel

Leak Detected
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c. Digital Outputs (24vdc, Relay Output):

Description Destination Point

1) Micro-C Feed Pump Start Relay in

Pump No. 1 Influent Pump Control Panel

Start/Stop

2) Micro-C Feed Pump Start Relay in

Pump No. 2 Influent Pump Control Panel

Start/Stop

3) Micro-C Feed Pump Start Relay in

Pump No. 3 Influent Pump Control Panel

Start/Stop

d. Analog Inputs (4-20mA):

Description Origination Point

1) Micro-C Storage Tank Micro-C Storage Tank

Level Radar Level Transmitter

2) Micro-C Feed Feed Pump Control

Pump No. 1 Panel

Speed

3) Micro-C Feed Feed Pump Control

Pump No. 2 Panel

Speed

4) Micro-C Feed Feed Pump Control

Pump No. 3 Panel

Speed

e. Analog Outputs (4-20mA):

Description Destination Point

1) Micro-C Feed Feed Pump Control

Pump No. 1 Panel

Pacing Signal

2) Micro-C Feed Feed Pump Control

Pump No. 2 Panel

Pacing Signal

3) Micro-C Feed Feed Pump Control

Pump No. 3 Panel

Pacing Signal

4. Description of Operation

a. The Micro-C feed pumps will be controlled by PLC-SBR in the SBR Control Panel. The inputs and 

outputs for the Micro-C feed pumps will be wired to and from PLC-IP in the Influent Pump Control 
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Panel.  The pump start and stop signals, and speed pacing signals, will be transmitted from PLC-SBR 

to PLC-IP.  The pump run signals, alarms, and speed signals will be transmitted from PLC-IP to 

PLC-SBR.

b. A graphic display shall be configured in the operator interface located on the Influent Pump Control 

Panel, and in the HMI software for the Micro-C Feed System.   A graphic display will also be 

configured in the operator interface on the SBR Control Panel for the Micro-C feed pumps.  The 

graphic displays shall display the run status and speed for each Micro-C feed pump.

c. The Micro-C feed pumps will be controlled by the auto/manual switch located on the pump control 

panel.  When the switch is in the "manual" position, the pump may be manually started and stopped 

from the pump control panel, and the pump speed will be manually controlled from the control 

panel.   When the switch is in the "auto" position, the pump will be automatically controlled by 

PLC-SBR and PLC-IP as follows:

1) When an SBR enters the React Phase, PLC-SBR shall transmit an Micro-C feed pump start signal 

to PLC-IP.  When PLC-IP receives the start signal, the PLC will energize the corresponding 

Micro-C feed pump start relay in the Influent Pump Control Panel. A normally open contact on 

this relay will be wired to the Micro-C feed pump control panel so that when the relay is 

energized, the pump will start.  When the pump start relay is energized, a pump run duration 

timer in PLC-SBR will be started.  When this timer times out, the PLC will de-energize the pump 

start relay and the pump will shut down.

2) The pump run duration shall be adjustable via the operator interface on the SBR Control Panel, 

or via the HMI software.

3) The speed of the Micro-C feed pump will be automatically controlled by PLC-SBR as follows: 

a) The graphic display shall allow the plant operator to manually set the pump speed via 

the operator interface on the SBR Control Panel, or via the HMI software.  PLC-SBR will 

transmit a 0-100% speed signal to PLC-IP based on the speed entered. When PLC-IP 

receives the speed signal, the PLC will output a 4-20mA speed pacing signal to the 

Micro-C feed pump equivalent to the speed entered.

d. PLC-IP will provide failure monitoring for each Micro-C feed pump as follows:

1) When the pump auto/manual switch is in the "auto" position and the pump gets a signal to 

start, a failure timer in the programmable controller will be started. If this timer times out and 

the pump is not running, a "Micro-C Feed Pump Failure" alarm message shall be displayed on 

the operator interface located on the SBR Control Panel, and a pump failure alarm shall be 

displayed by the HMI software.

e. PLC-IP will provide alarm monitoring for each Micro-C feed pump as follows:

1) Each pump control panel has pump alarm contact that will be wired to PLC-IP.  If a pump alarm 

occurs, this contact will close, and a timer in the programmable controller will be started. If 

this timer times out and the pump is still in alarm, a "Micro-C Feed Pump Alarm" message shall 

be displayed on the operator interface located on the SBR Control Panel, and a pump alarm 

shall be displayed by the HMI software.

f. PLC-IP will provide leak detection monitoring for each Micro-C feed pump as follows:

1) Each pump control panel has a leak detected alarm contact that will be wired to PLC-IP.  If a 



BH - 76436-03 Washington County Department of Water Quality

Smithsburg WWTP ENR Upgrade and Expansion

PUR - 977

SEPTEMBER 2023 25 50 50 - 73 DESCRIPTION OF OPERATION

ADDENDUM NO. 5

pump leak is detected, this contact will close, and a timer in the programmable controller will 

be started. If this timer times out and a pump leak is still detected, a "Micro-C Feed Pump Leak 

Detected" alarm message shall be displayed on the operator interface located on the SBR 

Control Panel, and a pump leak detected alarm shall be displayed by the HMI software.

g. PLC-IP will provide level monitoring for the Micro-C storage tank as follows:

1) PLC-IP will continuously monitor the chemical level in the Micro-C storage tank. Level set 

points shall be programmed in the programmable controller for the following tank levels:

a) Micro-C Storage Tank Reorder Level

b) Micro-C Storage Tank Low Level

2) The level setpoints shall be adjustable via the operator interface on the Influent Pump Control 

Panel, or via the HMI software.

3) If the Micro-C level in the storage tank is drawn down to the "reorder level" setpoint, a timer 

in PLC-IP shall be started.  If this timer times out and the level in the tank is still at the reorder 

level, a "Micro-C Storage Tank Reorder Level" alarm message shall be displayed on the 

operator interface located on the SBR Control Panel, and a storage tank reorder level alarm 

shall be displayed by the HMI software.

4) If the Micro-C level in the storage tank is drawn down to the "low level" setpoint, a timer in 

PLC-IP shall be started.  If this timer times out and the level in the tank is still low, a "Micro-C 

Storage Tank Low Level" alarm message shall be displayed on the operator interface located 

on the SBR Control Panel, and a storage tank low level alarm shall be displayed by the HMI 

software.

h. PLC-IP shall be programmed to compute the quantity of Micro-C fed each day. This computation 

shall be based on the drop in the tank level over 24 hours, equated to gallons. The computed value 

shall be displayed on the operator interface and on the HMI software.

5. Micro-C Feed System Alarms

a. The following alarms for the Micro-C Feed System shall be displayed on the operator interface 

located on the SBR Control Panel, and shall be displayed and logged by the HMI software:

1) Micro-C Feed Pump No. 1 Failure

2) Micro-C Feed Pump No. 1 Alarm

3) Micro-C Feed Pump No. 1 Leak Detected

4) Micro-C Feed Pump No. 2 Failure

5) Micro-C Feed Pump No. 2 Alarm

6) Micro-C Feed Pump No. 2 Leak Detected

7) Micro-C Feed Pump No. 3 Failure

8) Micro-C Feed Pump No. 3 Alarm

9) Micro-C Feed Pump No. 3 Leak Detected

10) Micro-C Storage Tank Reorder Level

11) Micro-C Storage Tank Low Level
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S. ROTARY DRUM THICKENER

1. General Description

a. The existing rotary drum thickener located in the Operations Building will be utilized to thicken the 

waste activated sludge.   The rotary thickener has a conditioning tank and a dewatering drum.  

b. Sludge will be pumped from the Waste Biosolids Holding Tank to the drum thickener by the existing 

thickener feed pump, which is a submersible pump rail-mounted in the tank.   Polymer will be added 

to the sludge feed line to flocculate the sludge in the conditioning tank.  The flocculated sludge will 

be discharged to the dewatering drum which will rotate to remove the free water in the sludge.  

The thickened sludge will be discharged to the Thickened Biosolids Tank.

c. The rotary thickener has a spray wash system utilizing plant effluent to clean the drum.  A 

submersible spray wash pump is installed in the post eq tank to pump spray wash water to the 

thickener.  

d. A pressure switch is installed on the thickener spray wash line to monitor a low spray wash pressure 

condition.  The pressure switch will be wired to PLC-OP.

2. Rotary Thickener Conditioning Tank, Dewatering Drum, and Spray Wash Pump Motor Controls

a. Existing MCC-OP, located in the Operations Building Electrical Room, houses the following for the 

rotary thickener conditioning tank, dewatering drum, and spray wash pump:

1) Motor Circuit Breaker

2) Motor Starter

3) Control Transformer

4) Elapsed Time Meter

b. Each motor starter has two auxiliary normally open contacts that will close when the motor starter 

is energized. One contact is wired to the time meter on MCC-OP, and the other contact will be wired 

to PLC-OP for run status monitoring by the PLC.  

c. A disconnect switch is mounted adjacent to the spray wash pump to disconnect power to the pump 

motor. 

3. Rotary Thickener Feed Pump Motor Controls

a. Existing MCC-OP, located in the Operations Building Electrical Room, houses the following for the 

rotary thickener feed pump:

1) Motor Circuit Breaker

2) Variable Frequency Drive

3) Control Transformer

4) VFD Run Relay

5) Elapsed Time Meter

b. The variable frequency drive has a run contact that will close when the drive is energized and 

outputting a frequency to the pump motor. This contact is wired to a VFD run relay located in 

MCC-OP, and to a run indication light located on the MCC. The run relay has two normally open 

contacts that will close when the relay is energized. One contact is wired to the elapsed time meter 

on the MCC, and the other contact will be wired to PLC-OP for run status monitoring by the PLC.

c. The variable frequency drive has a VFD fault contact that will close when a drive fault occurs. This 
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contact will be wired to PLC-OP for VFD fault alarm monitoring by the PLC.

d. A disconnect switch is mounted adjacent to the feed pump to disconnect power to the pump motor. 

4. Rotary Thickener Control Panel

a. A new rotary thickener control panel will be provided for the rotary thickener.  The control panel 

will be wall mounted in the Operations Building and will house the following:

1) Main Circuit Breaker

2) Conditioning Tank Start and Stop Push Buttons

3) Conditioning Tank Run Indication Light and Failure Alarm Light

4) Dewatering Drum Start and Stop Push Buttons

5) Dewatering Drum Run Indication Light and Failure Alarm Light

6) Spray Wash Pump Start and Stop Push Buttons

7) Spray Wash Pump Run Indication Light and Failure Alarm Light

8) Thickener Feed Pump Start and Stop Push Buttons

9) Thickener Feed Pump Run Indication Light and Failure Alarm Light

10) Thickener Feed Pump Man/Auto Speed Control Selector Switch

11) Thickener Feed Pump Manual Speed Potentiometer

12) Polymer System Off/On Selector Switch

13) Emergency Stop Push Button

14) Alarm Reset Push Button

15) Lamp Test Push Button

16) Emergency Stop Relays

b. The start and stop push buttons, run indication lights, and failure alarm lights will be wired to 

PLC-OP.

5. Programmable Controller PLC-OP Inputs and Outputs

a. The programmable controller inputs and outputs for the Rotary Thickener will be wired to and from 

PLC-OP located in the Operations Building PLC Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Rotary Thickener Emergency Stop Relay in 

Emergency Stop Rotary Thickener Control Panel

2) Rotary Thickener Start Push Button on Rotary 

Conditioning Tank Thickener Control Panel

Start

3) Rotary Thickener Stop Push Button on Rotary 

Conditioning Tank Thickener Control Panel

Stop

4) Rotary Thickener Conditioning Tank Motor  

Conditioning Tank Starter in MCC-OP

Running
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5) Rotary Thickener Start Push Button on Rotary 

Dewatering Drum Thickener Control Panel

Start

6) Rotary Thickener Stop Push Button on Rotary 

Dewatering Drum Thickener Control Panel

Stop

7) Rotary Thickener Dewatering Drum Motor  

Dewatering Drum Starter in MCC-OP

Running

8) Rotary Thickener Start Push Button on Rotary 

Spray Wash Pump Thickener Control Panel

Start

9) Rotary Thickener Stop Push Button on Rotary 

Spray Wash Pump Thickener Control Panel

Stop

10) Rotary Thickener Spray Wash Pump Motor  

Spray Wash Pump Starter in MCC-OP

Running

11) Rotary Thickener Pump Supervision Relay  

Spray Wash Pump in Monitoring Panel

Motor High Temp

12) Rotary Thickener Pump Supervision Relay   

Spray Wash Pump in Monitoring Panel

Seal Leak

13) Rotary Thickener Pressure Switch on Thickener 

Low Spray Wash Spray Wash Line

Pressure

14) Rotary Thickener Start Push Button on Rotary 

Feed Pump Thickener Control Panel

Start

15) Rotary Thickener Stop Push Button on Rotary 

Feed Pump Thickener Control Panel

Stop

16) Rotary Thickener VFD Run Relay  

Feed Pump in MCC-OP

Running

17) Rotary Thickener Pump VFD   

Feed Pump in MCC-OP

VFD Fault

18) Rotary Thickener Pump Supervision Relay  

Feed Pump in Monitoring Panel
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Motor High Temp

19) Rotary Thickener Pump Supervision Relay   

Feed Pump in Monitoring Panel

Seal Leak

20) Rotary Thickener Reset Push Button on Rotary 

Control Panel Thickener Control Panel

Alarm Reset

21) Rotary Thickener Test Push Button on Rotary 

Control Panel Thickener Control Panel

Lamp Test

c. Digital Outputs (24vdc, Relay Output):

Description Destination Point

1) Rotary Thickener Conditioning Tank Start Relay in

Conditioning Tank Operations Building PLC Panel

Start/Stop

2) Rotary Thickener Run Light on Rotary 

Conditioning Tank Thickener Control Panel

Running

3) Rotary Thickener Failure Alarm Light on Rotary

Conditioning Tank Thickener Control Panel

Failure

4) Rotary Thickener Dewatering Drum Start Relay in

Dewatering Drum Operations Building PLC Panel

Start/Stop

5) Rotary Thickener Run Light on Rotary 

Dewatering Drum Thickener Control Panel

Running

6) Rotary Thickener Failure Alarm Light on Rotary

Dewatering Drum Thickener Control Panel

Failure

7) Rotary Thickener Spray Wash Pump Start Relay in

Spray Wash Pump Operations Building PLC Panel

Start/Stop

8) Rotary Thickener Run Light on Rotary 

Spray Wash Pump Thickener Control Panel

Running

9) Rotary Thickener Failure Alarm Light on Rotary

Spray Wash Pump Thickener Control Panel

Failure
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10) Rotary Thickener Feed Pump Start Relay in

Feed Pump Operations Building PLC Panel

Start/Stop

11) Rotary Thickener Run Light on Rotary 

Feed Pump Thickener Control Panel

Running

12) Rotary Thickener Failure Alarm Light on Rotary

Feed Pump Thickener Control Panel

Failure

13) Rotary Thickener Polymer System Shutdown Relay

Polymer System in Operations Building PLC Panel

Shutdown

d. Analog Inputs (4-20mA):

Description Origination Point

1) Rotary Thickener Sludge Feed Flow

Feed Flow Meter Transmitter

e. Analog Outputs (4-20mA):

Description Destination Point

1) Rotary Thickener Sludge Feed Pump VFD

Feed Pump in MCC-OP

Speed Reference Signal

6. Description of Operation

a. The rotary thickener conditioning tank, dewatering drum, spray wash pump, and feed pump will be 

manually controlled by the start and stop push buttons located on the Rotary Thickener Control 

Panel.   When a start button is pushed, PLC-OP will start the corresponding motor.  When the motor 

is running, PLC-OP will energize the corresponding run indication light on the control panel.  When 

a stop button is pushed, the PLC will stop the corresponding motor.

b. The speed of the rotary thickener feed pump will be controlled by the man/auto selector switch 

located on the rotary thickener control panel.  When the switch is in the �man� position, the pump 

speed will be manually controlled by the speed control potentiometer located on the control panel.  

When the switch is in the �auto� position, the pump speed will be automatically controlled by 

PLC-OP as follows:

1) A thickener feed flow controller shall be programmed in PLC-OP to control the sludge feed 

flow to the thickener.

2) The operator will enter the desired thickener feed flow on the operator interface located on 

the Operations Building PLC Panel.  The flow entered will be the feed flow setpoint for the 

controller.

3) The controller will compare the sludge feed flow as measure by the thickener feed flow meter, 

to the flow setpoint, and will output a 4-20mA speed reference signal to the feed pump VFD 
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to vary the pump speed as required to maintain the flow setpoint.

c. PLC-OP will provide low spray wash pressure monitoring for the rotary thickener as follows:

1) If a low spray water pressure occurs, a timer in the PLC will be started.  If this timer times out 

and the spray wash pressure is still low, a �Rotary Thickener Low Spray Wash Pressure� alarm 

message shall be displayed on the operator interface located on the Operations Building PLC 

Panel, and a low spray wash pressure alarm shall be displayed by the HMI software.

d. PLC-OP will provide failure monitoring for the rotary thickener conditioning tank, dewatering drum, 

spray wash pump, and feed pump as follows:

1) When the equipment start button is pushed, a failure timer in the programmable controller 

will be started. If this timer times out and the corresponding motor not running, PLC-OP will 

energize a failure alarm light on the Rotary Thickener Control Panel, and a "Failure" alarm 

message shall be displayed on the operator interface located on the Operations Building PLC 

Panel, and a failure alarm shall be displayed by the HMI software.

e. PLC-OP will provide VFD fault monitoring for the rotary thickener feed pump as follows:

1) If a drive fault occurs, the drive will shut down and a pump VFD fault alarm will be initiated. 

When this occurs, an "Rotary Thickener Feed Pump VFD Fault" alarm message shall be 

displayed on the operator interface, and a pump VFD fault alarm shall be displayed by the HMI 

software.

f. PLC-OP will provide low spray wash pressure monitoring for the rotary thickener as follows:

1) If a low spray water pressure occurs, a timer in the PLC will be started.  If this timer times out 

and the spray wash pressure is still low, a �Rotary Thickener Low Spray Wash Pressure� alarm 

message shall be displayed on the operator interface located on the Operations Building PLC 

Panel, and a low spray wash pressure alarm shall be displayed by the HMI software.

g. The spray wash pump motor and the thickener feed pump motor are furnished with a normally 

closed thermal switch in the motor windings to detect a high motor temperature, and a seal leak 

sensor in the pump casing to detect a leakage of water into the oil chamber. The thermal switch 

and the seal leak sensor will be wired in series to a pump supervision relay located in the pump 

monitoring panel. This relay will sense the current in the loop. A low current will indicate a high 

temperature condition in the motor, and a high current will indicate a seal leak. PLC-OP will provide 

alarm monitoring for each pump as follows:

1) The high temperature circuit has a normally open contact that changes state when the relay 

is powered and the temperature is normal.  This contact will be wired to PLC-OP.  If a high 

motor temperature occurs, the PLC will shut down the pump. When this occurs, a �Pump 

Motor High Temp� alarm message shall be displayed on the operator interface, and a pump 

motor high temp alarm shall be displayed by the HMI software.

2) If a high current is sensed by the relay, a seal leak contact in the relay will close. This contact 

will be wired to PLC-OP.  If a seal leak occurs, the PLC will shut down the pump.  When this 

occurs, a �Pump Seal Leak� alarm message shall be displayed on the operator interface, and a 

pump seal leak alarm shall be displayed by the HMI software.

h. A push/pull type emergency stop push button will be provided on the rotary thickener control panel 

to provide for an emergency shutdown of the rotary thickener.  When the push button is pressed, 

the rotary thickener conditioning tank, dewatering drum, spray wash pump, feed pump and 
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polymer system will be immediately shut down.  Pulling the emergency stop button will restore 

power to the control circuit and will enable the system to be re-started.   When an emergency stop 

is initiated, a �Rotary Thickener Emergency Stop� alarm message shall be displayed on the operator 

interface, and an emergency stop alarm shall be displayed by the HMI software. 

i. The following alarms shall be paralleled in PLC-OP for a common alarm shut down of the rotary 

thickener:

1) Conditioning Tank Failure

2) Dewatering Drum Failure

3) Spray Wash Pump Failure

4) Spray Wash Pump Motor High Temp

5) Low Spray Wash Pressure

6) Thickener Feed Pump Failure

7) Thickener Feed Pump High Temp

j. An alarm reset button is provided on the rotary thickener control panel to reset the alarm logic in 

the PLC after an alarm occurs.     

k. A lamp test button is provided on the rotary thickener control panel to test the operation of the 

lights on the panel.  When the lamp test button is pushed, PLC-OP will energize all of the pilot lights 

for five seconds.  

7. Rotary Thickener Alarms

a. The following alarms for the Rotary Thickener shall be displayed on the operator interface located 

on the Operations Building PLC Panel, and shall be displayed and logged by the HMI software:

1) Rotary Thickener Conditioning Tank Failure

2) Rotary Thickener Dewatering Drum Failure

3) Rotary Thickener Spray Wash Pump Failure

4) Rotary Thickener Spray Wash Pump Motor High Temp

5) Rotary Thickener Spray Wash Pump Seal Leak

6) Rotary Thickener Low Spray Wash Pressure

7) Rotary Thickener Feed Pump Failure

8) Rotary Thickener Feed Pump VFD Fault

9) Rotary Thickener Feed Pump Motor High Temp

10) Rotary Thickener Feed Pump Seal Leak

11) Rotary Thickener Emergency Stop
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T. COMPOSITE SAMPLING

1. General Description

a. The existing automatic composite sampler located at the UV channel outside of the Operations 

Building will sample the plant effluent.

b. Each composite sampler will be the air/vacuum type incorporating the sampling sequence logic 

consisting of sample line purge, vacuum pickup, and purge again to dewater the line. The sampler 

will contain its own air compressor system, solenoid valves, timers, ejectors, refrigeration unit, and 

flow totalizer for automatic sampling.

2. Programmable Controller PLC-OP Outputs

a. The pacing signal for the plant effluent composite sampler will be output from PLC-OP located in 

the Operations Building PLC Panel.

b. Analog Outputs (4-20mA):

Description Destination Point

1) Plant Effluent Plant Effluent 

Composite Sampler Composite Sampler

Pacing Signal

3. Description of Operation

a. The plant effluent composite sampler will be flow paced by the plant effluent flow signal originating 

from the post EQ pump discharge flow meter. PLC-OP will output a 4-20mA pacing signal equivalent 

to the post eq pump discharge flow to the plant effluent composite sampler.
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U. FLOODING SENSORS

1. General Description

a. A flooding sensor consisting of a normally closed mechanical float switch will be installed in the EQ 

Return Flow Control Vault and in the Utility Water Pump Station Valve Vault to sense a flooding 

condition. Each float switch will be suspended 1-inch above the vault floor.

2. Programmable Controller PLC-IP Inputs

a. The flooding sensors will be wired to PLC-IP located in the Influent Pump Control Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) EQ Return Flow Control Vault Flooding Float Switch in Vault

Flooding

2) Utility Water Pump Station Flooding Float Switch in Vault

Valve Vault Flooding

3. Description of Operation

a. If flooding occurs in a vault and water builds up on the floor to the elevation of the flooding float 

switch, a "Vault Flooding" alarm message shall be displayed on the operator interface located on 

the Influent Pump Control Panel, and a vault flooding alarm shall be displayed by the HMI software.

4. Flooding Sensor Alarms

a. The following alarms for the flooding sensors shall be displayed on the operator interface located 

on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:

1) EQ Return Flow Control Vault Flooding

2) Utility Water Pump Station Valve Vault Flooding
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V. MAIN DISTRIBUTION SWITCHBOARD POWER MONITORING

1. General Description

a. A Main Distribution Switchboard (MDS) will be provided in the Control Building Electrical Room 

(formerly the Generator Room) to distribute electrical power to the treatment plant.

b. A digital power monitor will be provided in the switchboard to provide for complete electrical 

metering and to monitor the incoming power to the switchboard.

c. A surge protective device (SPD) will be housed in the switchboard to protect the switchboard from 

transient voltages that may occur due to lightning or surges on the incoming power line.

2. Programmable Controller PLC-SBR Inputs

a. The programmable controller inputs for Main Distribution Switchboard will be wired to PLC-SBR 

located in the SBR Control Panel.

b. Digital Inputs (120VAC):

Description Origination Point

1) Main Distribution Switchboard Alarm Contact in

Power Failure Power Monitor

2) Main Distribution Switchboard Alarm Contact in SPD

SPD Alarm

c. Analog Inputs (4-20mA):

Description Origination Point

1) Main Distribution Switchboard Power Monitor in

KW Switchboard

3. Description of Operation

a. A microprocessor based digital power monitor will be provided in the switchboard to provide 

electrical metering and to monitor the voltage on the main bus. The power monitor will have a 

normally open alarm contact that will close with a phase loss, phase unbalance, phase reversal, 

overvoltage, or undervoltage condition occurs. This alarm contact will be wired to PLC-SBR. If a 

voltage alarm occurs, this contact will close, a �Main Distribution Switchboard Power Failure� alarm 

message shall be displayed on the operator interface located on the SBR Control Panel, and a 

switchboard power failure alarm shall be displayed by the HMI software.

b. The surge protective device located in the switchboard will be furnished with a normally open alarm 

contact. This contact will be wired to PLC-SBR. If a surge alarm occurs, this contact will close, a �Main 

Distribution Switchboard SPD Alarm� message shall be displayed on the operator interface, and a 

switchboard SPD alarm shall be displayed by the HMI software.

4. Main Distribution Switchboard Power Monitoring Alarms

a. The following alarms for Main Distribution Switchboard Power Monitoring shall be displayed on the 

operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI 

software:
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1) Main Distribution Switchboard Power Failure

2) Main Distribution Switchboard SPD Alarm
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W. MCC-CH POWER MONITORING

1. General Description

a. A digital power monitor will be provided in MCC-CH to provide for electrical metering for the MCC.

b. A surge protection device (SPD) will be provided in MCC-CH to protect the MCC from transient 

voltages that may occur due to lightning or surges on the incoming MCC feeder.

2. Programmable Controller PLC-IP Inputs

a. The programmable controller input for the MCC-CH Power Monitoring will be wired to PLC-IP 

located in the Influent Pump Control Panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) MCC-CH Alarm Contact in

Power Failure MCC Power Monitor

2) MCC-CH Alarm Contact in SPD

Surge Failure

3. Description of Operation

a. The MCC power monitor will be furnished with a normally open alarm contact. This contact will be 

wired to PLC-IP. If a power failure occurs, this contact will close, and an �MCC-H Power Failure� 

alarm message alarm shall be displayed on the operator interface located on the Influent Pump 

Control Panel, and an MCC-CH power failure alarm shall be displayed by the HMI software.

b. The surge protective device will be furnished with a normally open alarm contact. This contact will 

be wired to PLC-IP. If a surge alarm occurs, this contact will close, and an �MCC-CH SPD Failure� 

alarm message alarm shall be displayed on the operator interface, and an MCC-CH SPD failure shall 

be displayed by the HMI software.

4. MCC-CH Power Monitoring Alarms

a. The following alarms for the MCC-CH Power Monitoring shall be displayed on the operator interface 

located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:

1) MCC-CH Power Failure

2) MCC-CH SPD Failure
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X. EMERGENCY GENERATOR

1. General Description

a. A new 750 KW diesel emergency generator will be pad mounted outside in a weatherproof sound-

attenuated housing to provide standby power for the treatment plant loads. The generator will be 

furnished with a double-wall sub-base fuel tank.

b. An automatic transfer switch will be provided in the main distribution switchboard to sense a failure 

of the normal utility power and transfer the plant loads to the emergency generator.

c. The transfer switch will be furnished with a position indication contact to indicate when the transfer 

switch is in the �emergency� position. This contact will be wired to PLC-SBR for switch position 

monitoring by the PLC.

2. Programmable Controller PLC-SBR Inputs

a. The programmable controller inputs for the Emergency Generators will be wired to PLC-SBR located 

in the SBR Control Panel.

b. Digital Inputs (120VAC):

Description Origination Point

1) Automatic Transfer Switch Automatic Transfer Switch

Emergency Position in Main Distribution Switchboard

2) Emergency Generator Run Relay in Generator

Running Control Panel

3) Emergency Generator Alarm Relay in Generator

Not in Auto Control Panel

4) Emergency Generator Alarm Relay in Generator

Common Alarm Control Panel

5) Emergency Generator Alarm Relay in Generator

Low Fuel Level Control Panel

6) Emergency Generator Alarm Relay in Generator

Fuel Tank Leak Control Panel

3. Description of Operation

a. The automatic transfer switch will continuously monitor the incoming power source. When a failure 

of the utility power source occurs, control logic in the transfer switch will start the emergency 

generator. When the generator is putting out the required voltage and frequency, the transfer 

switch will transfer the treatment plant loads to the generator. When the transfer switch transfers 

to the emergency position, a normally open contact on the switch will close. This contact will be 

wired to PLC-SBR for monitoring of the transfer switch position by the programmable controller.

b. A generator run relay will be provided in the generator control panel. A normally open contact on 

this relay will be wired to PLC-SBR for generator run status monitoring by the programmable 

controller. If the generator is running, an �Emergency Generator Running� alarm message shall be 

displayed on the operator interface located on the SBR Control Panel, and an emergency generator 
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running alarm shall be displayed by the HMI software.

c. An alarm relay will be provided in the generator control panel to indicate a generator not in auto 

alarm. A normally open contact on this relay will be wired to PLC-SBR.  If the generator is not in 

auto, an �Emergency Generator Not in Auto� alarm message shall be displayed on the operator 

interface, and an emergency generator not in auto alarm shall be displayed by the HMI software.

d. A common alarm relay will be provided in the generator control panel to indicate a generator alarm. 

A normally open contact on this relay will be wired to the PLC-SBR.  If a generator alarm occurs, an 

�Emergency Generator Common Alarm� message shall be displayed on the operator interface, and 

an emergency generator common alarm shall be displayed by the HMI software.

e. A low level switch will be installed in the generator fuel tank to indicate a low level in the tank.  This 

switch will be wired to a fuel tank low level alarm relay in the generator control panel.  A normally 

open contact on this relay will be wired to PLC-SBR.  If a low level alarm occurs, an �Emergency 

Generator Low Fuel Level� alarm message shall be displayed on the operator interface, and an 

emergency generator low fuel level alarm shall be displayed by the HMI software.

f. A fuel tank leak sensor will be installed in the generator fuel tank to indicate a leak in the tank.  This 

sensor will be wired to a fuel tank leak alarm relay in the generator control panel.  A normally open 

contact on this relay will be wired to PLC-SBR.  If a fuel tank leak alarm occurs, an �Emergency 

Generator Fuel Tank Leak� alarm message shall be displayed on the operator interface, and an 

emergency generator fuel tank leak alarm shall be displayed by the HMI software.

4. Emergency Generator Alarms

a. The following alarms for the Emergency Generator shall be displayed on the operator interface 

located on the SBR Control Panel, and shall be displayed and logged by the HMI software:

1) Emergency Generator Running

2) Emergency Generator Not in Auto

3) Emergency Generator Common Alarm

4) Emergency Generator Low Fuel Level

5) Emergency Generator Fuel Tank Leak
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Y. CONTROL PANEL POWER MONITORING

1. General Description

a. A surge protective device (SPD) will be provided in each control panel and PLC panel to protect the 

panel components from transient voltages caused by surges on the incoming power line.

b. A power failure relay will be provided in each control panel and PLC panel to monitor the incoming 

power to the panel.

2. Programmable Controller PLC-IP Inputs

a. The programmable controller inputs for the Control Panel Power Monitoring in the Influent Pump 

Control Panel will be wired to PLC-IP located in that panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Influent Pump Alarm Contact

Control Panel in SPD

SPD Alarm

2) Influent Pump Power Failure Relay

Control Panel in Control Panel

Power Failure

3. Programmable Controller PLC-SBR Inputs

a. The programmable controller inputs for the Control Panel Power Monitoring in the SBR Control 

Panel will be wired to PLC-SBR located in that panel.

b. Digital Inputs (120VAC):

Description Origination Point

1) SBR Control Panel Alarm Contact

SPD Alarm in SPD

2) SBR Control Panel Power Failure Relay

Power Failure in Control Panel

4. Programmable Controller PLC-OP Inputs

a. The programmable controller inputs for the Control Panel Power Monitoring in the Operations 

Building PLC Panel will be wired to PLC-OP located in that panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Operations Building Alarm Contact

PLC Panel in SPD

SPD Alarm
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2) Operations Building Power Failure Relay

PLC Panel in PLC Panel

Power Failure

5. Description of Operation

a. A surge protective device (SPD) will be provided in each control panel and PLC panel.  Each SPD will 

have a normally closed alarm contact that will be wired to its corresponding PLC. If a surge alarm 

occurs, the alarm contact will open and a �Control Panel Surge Alarm� message shall be displayed 

on the corresponding operator interface, and a Control Panel surge alarm shall be displayed by the 

HMI software.

b. A power failure relay will be provided in each control panel and PLC panel. Each relay will be 

energized continuously by the main incoming power to the panel. The PLC will provide power failure 

monitoring for the Control Panel as follows:

1) A normally open contact on each power failure relay will be wired to its corresponding PLC. 

Under normal circumstances, the relay will be energized and this contact will be closed. If the 

main incoming power supply fails, the relay contact will open and a �Control Panel Power 

Failure� alarm message shall be displayed on the corresponding operator interface, and a 

Control Panel power failure alarm shall be displayed by the HMI software.

6. Control Panel Power Monitoring Alarms

a. The following alarms for the Control Panel Power Monitoring shall be displayed on the 

corresponding operator interface, and shall be displayed and logged by the HMI software:

1) Influent Pump Control Panel Surge Alarm

2) Influent Pump Control Panel Power Failure

3) SBR Control Panel Surge Alarm

4) SBR Control Panel Power Failure

5) Operations Building PLC Panel Surge Alarm

6) Operations Building PLC Panel Power Failure
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Z. 24VDC POWER SUPPLIES

1. General Description

a. Two 24vdc power supplies will be provided in each PLC Panel and Control Panel to provide power 

for the 24vdc programmable controller inputs and the 2-wire instruments. The power supplies will 

be wired in parallel through a redundancy module so that if one power supply fails, the other power 

supply will continue providing 24vdc power.

2. Programmable Controller PLC-IP Inputs

a. The programmable controller inputs for the 24vdc Power Supplies in the Influent Pump Control 

Panel will be wired to PLC-IP located in that panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) Influent Pump 24vdc Power Supply

Control Panel in Influent Pump

24vdc Power Supply No. 1 Control Panel

Failure

2) Influent Pump 24vdc Power Supply

Control Panel in Influent Pump

24vdc Power Supply No. 2 Control Panel

Failure

3. Programmable Controller PLC-SBR Inputs

a. The programmable controller inputs for the 24vdc Power Supplies in the SBR Control Panel will be 

wired to PLC-SBR located in that panel.

b. Digital Inputs (120VAC):

Description Origination Point

1) SBR Control Panel 24vdc Power Supply

24vdc Power Supply No. 1 in SBR Control Panel

Failure

2) SBR Control Panel 24vdc Power Supply

24vdc Power Supply No. 2 in SBR Control Panel

Failure

4. Programmable Controller PLC-OP Inputs

a. The programmable controller inputs for the 24vdc Power Supplies in the Operations Building PLC 

Panel will be wired to PLC-OP located in that panel.
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b. Digital Inputs (24vdc):

Description Origination Point

1) Operations Building 24vdc Power Supply

PLC Panel in Operations Building

24vdc Power Supply No. 1 PLC Panel

Failure

2) Operations Building 24vdc Power Supply

PLC Panel in Operation Building

24vdc Power Supply No. 2 PLC Panel

Failure

5. Description of Operation

a. Each PLC will provide failure monitoring for the 24vdc power supplies in its panel as follows:

1) A normally open contact on each power supply will be wired to its corresponding PLC. When 

the power supply is operating, this contact will be closed. If a power supply fails, this contact 

will open, and a �24vdc Power Supply Failure� alarm message shall be displayed on the 

corresponding operator interface, and a 24vdc power supply failure alarm shall be displayed 

by the HMI software.

6. 24vdc Power Supply Alarms

a. The following alarms for the 24vdc Power Supplies shall be displayed on the corresponding operator 

interface, and shall be displayed and logged by the HMI software:

1) Influent Pump Control Panel 24vdc Power Supply No. 1 Failure

2) Influent Pump Control Panel 24vdc Power Supply No. 2 Failure

3) SBR Control Panel 24vdc Power Supply No. 1 Failure

4) SBR Control Panel 24vdc Power Supply No. 2 Failure

5) Operations Building PLC Panel 24vdc Power Supply No. 1 Failure

6) Operations Building PLC Panel 24vdc Power Supply No. 2 Failure
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AA. UNINTERRUPTIBLE POWER SUPPLIES

1. General Description

a. An uninterruptible power supply (UPS) will be provided in each PLC and Control Panel to provide 

continuous power for the equipment in the control panel.

2. Programmable Controller PLC-OP Inputs

a. The programmable controller inputs for the UPS in the Operations Building PLC Panel will be wired 

to PLC-OP located in that panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) UPS on Battery UPS in Operations Building

Power PLC Panel

2) UPS Replace Battery UPS in Operations Building

PLC Panel

3) UPS Failure UPS Failure Relay

in Operations Building

PLC Panel

3. Programmable Controller PLC-IP Inputs

a. The programmable controller inputs for the UPS in the Influent Pump Control Panel will be wired to 

PLC-IP located in that panel.

b. Digital Inputs (24vdc):

Description Origination Point

1) UPS on Battery UPS in Influent Pump

Power Control Panel

2) UPS Replace Battery UPS in Influent Pump

Control Panel

3) UPS Failure UPS Failure Relay

in Influent Pump

Control Panel

4. Programmable Controller PLC-SBR Inputs

a. The programmable controller inputs for the UPS in the SBR Control Panel will be wired to PLC-SBR 

located in that panel.

b. Digital Inputs (120VAC):

Description Origination Point

1) UPS on Battery UPS in SBR

Power Control Panel
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2) UPS Replace Battery UPS in SBR

Control Panel

3) UPS Failure UPS Failure Relay

in SBR Control Panel

5. Description of Operation

a. Each UPS will be furnished with a normally open contact that will close when the UPS is operating 

on battery power. This contact will be wired to the PLC in the corresponding panel. When normal 

power fails and the UPS is operating on battery power, a timer in the programmable controller will 

be started. If this timer times out and the UPS is still on battery power, a "UPS on Battery Power" 

alarm message shall be displayed on the corresponding operator interface, and a UPS on battery 

power alarm shall be displayed by the HMI software.

b. Each UPS will be furnished with a normally open contact that will close when the UPS battery needs 

replaced. This contact will be wired to the PLC in the corresponding panel. If the battery needs 

replaced, a timer in the programmable controller will be started. If this timer times out and the UPS 

battery still needs replaced, a "UPS Replace Battery" alarm message shall be displayed on the 

corresponding operator interface, and a UPS battery needs replaced alarm shall be displayed by the 

HMI software.

c. A UPS failure relay will be provided for each UPS in the corresponding panel. This relay will be 

energized continuously by the UPS. The programmable controller will provide failure monitoring for 

the UPS as follows:

1) A normally open contact on the UPS failure relay will be wired to the programmable controller. 

When the UPS in the control panel is operating, the relay will be energized and this contact 

will be closed. If the UPS fails, the relay contact will open and a "UPS Failure" alarm message 

shall be displayed on the corresponding operator interface, and a UPS failure alarm shall be 

displayed by the HMI software.

d. Each UPS failure relay will have two normally open contacts and two normally closed contacts in 

addition to the normally closed contact being utilized for failure monitoring of the UPS. The UPS will 

be wired through two normally open relay contacts, and the 120 VAC power will be wired through 

two normally closed relay contacts. If the UPS fails, the UPS failure relay will be de-energized and 

the 120 VAC power will power the control panel.

6. Uninterruptible Power Supply Alarms

a. The following alarms for the Uninterruptible Power Supplies shall be displayed on the 

corresponding operator interface, and shall be displayed and logged by the HMI software:

1) Operations Building PLC Panel UPS on Battery Power

2) Operations Building PLC Panel UPS Replace Battery

3) Operations Building PLC Panel UPS Failure

4) Influent Pump Control Panel UPS on Battery Power

5) Influent Pump Control Panel UPS Replace Battery

6) Influent Pump Control Panel UPS Failure

7) SBR Control Panel UPS on Battery Power

8) SBR Control Panel UPS Replace Battery

9) SBR Control Panel UPS Failure
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BB. OPERATOR INTERFACE TERMINALS

1. General Description

a. A programmable operator interface terminal will be provided on the following PLC and Control 

Panels to display graphic screens and alarm messages for the area of the plant where the panel is 

located:

1) Influent Pump Control Panel

2) SBR Control Panel

3) Operations Building PLC Panel

4) Disk Filter Control Panel

5) UV System Control Center

2. Description of Operation

a. Whenever an alarm occurs, a corresponding alarm message will be displayed on each operator 

interface as previously described in the Description of Operation. 

b. An alarm message will remain in the system until its corresponding alarm is cleared. The operator 

shall be able to acknowledge and clear the alarms from the operator interface.

END OF SECTION 25 50 50
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	A. PROCESS CONTROL SYSTEM CONFIGURATION
	1. General Description
	a. The Process Control System for the Smithsburg Wastewater Treatment Plant consists of motor control centers, variable frequency drives, control panels, instrumentation, a programmable controller system, and HMI software, which will all be integrated to form a complete Process Control System for the upgraded wastewater treatment plant.

	2. Motor Control Center
	a. A new motor control center will be provided in the Chemical Building Electrical Room to house circuit breakers, motor starters, and variable frequency drives for the plant equipment in the area of the Chemical Building. The motor control center is designated as MCC-CH.

	3. Variable Frequency Drives
	a. Variable frequency drives (VFDs) will be provided for the following process equipment:

	4. Vendor Provided Control Panels
	a. The following control panels will be provided by equipment manufacturers/suppliers:
	b. Each vendor provided control panel will be interfaced with the Process Control System.

	5. Programmable Controller System
	a. Five (5) Allen-Bradley CompactLogix PLCs will be provided for the treatment plant to provide for automatic control and monitoring of the facility. The programmable controllers will be designated and located as follows:
	b. The PLCs will be networked via Ethernet. Data will be transferred between the PLCs via the Ethernet network.

	6. Operator Interface Terminals
	a. A programmable operator interface terminal will be provided on each Control Panel and PLC Panel. The operator interface terminals will be color touch screens that will be networked to the PLC System via Ethernet.
	b. The operator interface terminals will be programmed to perform the following functions:
	c. Rockwell Software Factory Talk View ME HMI software will be installed on each operator interface.

	7. Operator Workstation
	a. A personal computer will be provided in the Control Building to serve as an operator workstation for the Process Control System.
	b. The computer will be networked to the PLC System via Ethernet.

	8. Programmable Controller Software
	a. Rockwell Software Studio5000 programmable controller programming and documentation software will be provided to program the PLCs. The software will be loaded on the operator workstation so that the workstation can be utilized to view, edit, program, document, and print the logic program contained in the memory of the programmable controllers.

	9. HMI Software
	a. Rockwell Software Factory Talk View SE HMI software will be provided for the treatment plant. The HMI software shall be programmed to provide for control and monitoring of the treatment plant equipment.
	b. The HMI software will run under the Windows-platform and will be utilized as the operator interface to the PLC System. The software will be installed on the operator workstation located in the Control Building.  A Historian software package will also be provided for logging and archiving historical data.  The HMI software shall perform the following functions:
	c. Graphic displays shall be developed in the HMI software for each unit process.
	d. All graphic displays programmed on the operator interface terminals shall be duplicated in the HMI software.

	10. Alarm Notification Software
	a. TopView alarm notification software will be provided for the Process Control System to provide for remote notification of treatment plant alarms. The alarm notification software will be installed on the operator workstation.


	B. PLANT INFLUENT FLOW METERING
	1. General Description
	a. A plant influent flow metering manhole will be constructed under the ENR Upgrade and Expansion project.   The metering manhole will be installed on the existing plant influent line downstream of the bar screens.
	b. A palmer-bowless flume will be installed in the manhole to meter the plant influent flow.  The flume will produce a head proportional to the flow rate.  An ultrasonic open channel flow meter will be provided for the flume to measure the head over the flume and compute the flow.
	c. The flow meter will consist of an ultrasonic transducer mounted upstream of the flume, which will be wired to a flow meter transmitter wall mounted in the Operations Building.  The head over the flume will be measured by the ultrasonic transducer.   The flow meter transmitter will compute the plant influent flow rate based on the measured head over the flume, and the transmitter will output a 4-20mA signal proportional to the flow rate to PLC-OP.
	d. The plant influent flow shall be displayed on the operator interface located on the Operations Building PLC Panel, and the operator interface located on the Influent Pump Control Panel.  The HMI software shall display, trend, and totalize the plant influent flow.

	2. Programmable Controller PLC-OP Inputs
	a. The plant influent flow signal will be wired to PLC-OP located in the Operations Building PLC Panel.
	b. Analog Inputs (4-20mA):
	Description Origination Point

	3. Description of Operation
	a. The plant influent flow signal shall be utilized in the control algorithm for the influent EQ pumps.


	C. INFLUENT EQ PUMPS
	1. General Description
	a. Two rail-mounted submersible influent EQ pumps will be installed in the Influent EQ Box of the Pre�Anoxic Tank to pump influent wastewater to the influent EQ tank when the plant influent flow exceeds 0.6 MGD.   The pumps will operate in the on-line/standby mode and will be designated as Influent EQ Pumps No. 1 and No. 2.
	b. A variable frequency drive (VFD) will be provided for each influent EQ pump to vary the pump discharge rate. The VFDs will be located in MCC-CH.
	c. A radar level transmitter which will be mounted on the top of the influent EQ box to monitor the wastewater level in the box.   The radar level transmitter will output a 4-20mA level signal to PLC�IP proportional to the wastewater level.  The influent EQ box level shall be displayed on the operator interface located on the Influent Pump Control Panel, and the level shall be displayed and trended by the HMI software.

	2. Influent EQ Pump Motor Controls
	a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following for each influent EQ pump:
	b. Each pump H/O/A selector switch will have an auxiliary normally open contact that will close when the switch is placed in the "auto" position. This contact will be wired to PLC-IP for switch position monitoring by the PLC.
	c. The “auto” position of each H/O/A switch will be wired to the VFD for selecting automatic speed control.
	d. Each variable frequency drive will have a run contact that will close when the drive is energized and outputting a frequency to the pump motor. This contact will be wired to a VFD run relay located in MCC-CH, and to a run indication light located on the MCC. The run relay will have three normally open contacts that will close when the relay is energized. One contact will be wired to the ventilation fan in the MCC, one contact will be wired to the elapsed time meter on the MCC, and the third contact will be wired to PLC-IP for run status monitoring by the PLC.
	e. Each variable frequency drive will have a VFD fault contact that will close when a drive fault occurs. This contact will be wired to a VFD fault relay in the MCC and to a VFD fault alarm light on the MCC. The VFD fault relay will have a normally open contact that will close when the relay is energized. This contact will be wired to PLC�IP for VFD fault alarm monitoring by the PLC.
	f. Each variable frequency drive will output a 4-20mA speed signal proportional to the drive speed to PLC-IP. The drive speed shall be displayed on the operator interface located on the Influent Pump Control Panel and the speed shall be displayed and trended by the HMI software.
	g. A disconnect switch will be backboard mounted adjacent to each influent EQ pump to disconnect power to the pump motor.

	3. Programmable Controller PLC-IP Inputs and Outputs
	a. The PLC inputs and outputs for the Influent EQ Pumps will be wired to and from PLC-IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):
	c. Digital Outputs (24vdc, Relay Output):
	d. Analog Inputs (4-20mA):
	e. Analog Outputs (4-20mA):

	4. Description of Operation
	a. The influent EQ pumps will be controlled by the individual H/O/A selector switches located on MCC�CH. The "hand" and "off" positions of the H/O/A selector switches provide for manual start/stop control of the pumps. When a pump H/O/A switch is in the "hand" position, the pump speed will be manually controlled from the VFD keypad.   When the pump H/O/A switches are in the "auto" position, the influent EQ pumps will be automatically controlled by PLC-IP as follows:
	b. PLC-IP will provide failure monitoring for each influent EQ pump as follows:
	c. PLC-IP will provide VFD fault monitoring for each influent EQ pump as follows:
	d. Each influent EQ pump motor will be furnished with a normally closed thermal switch in the motor windings to detect a high motor temperature, and a seal leak sensor in the pump casing to detect a leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in series to a pump supervision relay located in the pump relay panel. This relay will sense the current in the loop. A low current will indicate a high temperature condition in the motor, and a high current will indicate a seal failure. PLC-IP will provide alarm monitoring for each pump as follows:
	e. If an influent EQ pump experiences a failure, VFD fault, motor overtemp, or seal failure alarm, PLC�IP will index the on-line/standby assignments of the pumps so that the standby pump becomes the on-line pump.

	5. Influent EQ Pump Alarms
	a. The following alarms for the Influent EQ Pumps shall be displayed on the operator interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:


	D. INFLUENT EQUALIZATION TANK
	1. General Description
	a. An Influent Equalization (EQ) Tank will be constructed under the ENR Upgrade and Expansion project to provide for flow equalization of the influent wastewater.   Two submersible mixers will be installed in the tank to mix the wastewater in the tank to keep the solids in suspension and prevent settling from occurring.   The mixers will be designated as Influent EQ Tank Mixers No. 1 and No. 2.
	b. A radar level transmitter will be installed in the influent EQ tank to monitor the wastewater level in the tank.  The level transmitter will be a 2-wire instrument, which will output a 4-20mA signal proportional to the tank level to PLC-IP.
	c. The influent EQ tank level shall be displayed on the operator interface located on the Influent Pump Control Panel, and the tank level shall be displayed and trended by the HMI software.

	2. Influent EQ Tank Mixer Motor Controls
	a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following for each influent EQ tank mixer:
	b. Each mixer H/O/A selector switch will have an auxiliary normally open contact that will close when the switch is placed in the "auto" position. This contact will be wired to PLC-IP for switch position monitoring by the PLC.
	c. Each mixer motor starter will have two auxiliary normally open contacts that will close when the motor starter is energized. One contact will be wired to the run indication light and elapsed time meter on MCC-CH, and the other contact will be wired to PLC-IP for run status monitoring by the PLC.
	d. A disconnect switch will be backboard mounted adjacent to each mixer to disconnect power to the mixer motor.

	3. Programmable Controller PLC-IP Inputs and Outputs
	a. The PLC inputs and outputs for the Influent Equalization Tank will be wired to and from PLC�IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):
	Description Origination Point
	c. Digital Outputs (24vdc, Relay Output):
	Description Destination Point
	d. Analog Inputs (4-20mA):
	Description Origination Point

	4. Description of Operation
	a. The influent EQ tank mixers will be controlled by the individual H/O/A selector switches located on MCC�CH. The “hand” and “off” positions of the H/O/A switch provide for manual start/stop control of the mixer.   When the H/O/A switch is in the “auto” position the mixer will be automatically controlled by PLC-IP as follows:
	b. If the influent EQ tank level rises to the "high level" level setpoint, a timer in PLC-IP will be started. If this timer times out and the tank level is still at or above the "high level" setpoint, an “Influent EQ Tank High Level” alarm message shall be displayed on the operator interface, and an EQ tank high level alarm shall be displayed by the HMI software.
	c. PLC-IP will provide failure monitoring for each influent EQ tank mixer as follows:
	d. Each influent EQ tank mixer motor will be furnished with a normally closed thermal switch in the motor windings to detect a high motor temperature, and a seal leak sensor in the mixer casing to detect a leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in series to a mixer supervision relay located in MCC-CH. This relay will sense the current in the loop. A low current will indicate a high temperature condition in the motor, and a high current will indicate a seal failure. PLC-IP will provide alarm monitoring for each mixer as follows:
	e. PLC-IP will continuously monitor the analog signal received from the influent EQ tank radar level transmitter. The PLC will provide failure monitoring for the level transmitter as follows:

	5. Influent Equalization Tank Alarms
	a. The following alarms for the Influent Equalization Tank shall be displayed on the operator interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:


	E. INFLUENT EQ TANK RETURN FLOW CONTROL
	1. General Description
	a. A flow control valve and flow meter will be provided for the treatment plant to control the influent flow returned from the Influent EQ Tank to the Pre-Anoxic Tank.  The flow control valve and flow meter will be installed in a new EQ Return Flow Control Valve Vault.
	b. The flow control valve will be an electrically actuated modulating pinch valve.  This valve will be designated as the EQ Return Flow Control Valve.
	c. The flow meter will be a magnetic flow meter, located upstream of the flow control valve.  This flow meter will be designated as the EQ Return Flow Meter. The magnetic flow meter will output a voltage signal proportional to the flow rate to a flow transmitter wall mounted in the Chemical Building Electrical Room. The flow transmitter will convert the voltage signal to a 4-20mA analog signal proportional to the flow rate and will output this flow signal to PLC�IP.
	d. The EQ return flow shall be displayed on the operator interface located on the Influent Pump Control Panel, and the flow shall be displayed, trended, and totalized by the HMI software.

	2. EQ Return Flow Control Valve Actuator Controls
	a. The EQ return flow control valve will incorporate the following electrical controls:
	b. The local/off/remote selector switch will have an auxiliary normally open contact that will close when the switch is placed in the "remote" position. This contact will be wired to the PLC-IP for switch position monitoring by the PLC.
	c. The valve actuator will have a valve "open" limit switch that will close when the valve is open, and a valve "closed" limit switch that will close when the valve is fully closed.  The valve open and closed limit switches will be wired to the open and closed position indication lights on the valve actuator.
	d. The valve position transmitter will output a 4-20mA analog signal proportional to the valve position to PLC-IP for valve position monitoring by the PLC.  The valve position shall be displayed on the operator interface located on the Influent Pump Control Panel, and the position shall be displayed and trended by the HMI software.
	e. The valve actuator will have a normally open actuator fault contact that will close if an actuator fault occurs.  This contact will be wired to PLC-IP for actuator fault monitoring by the PLC.

	3. Programmable Controller PLC-IP Inputs and Outputs
	a. The programmable controller inputs and outputs for the EQ Return Flow Control Valve and Flow Meter will be wired to and from PLC�IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):
	Description Origination Point
	c. Analog Inputs (4-20mA):
	Description Origination Point
	d. Analog Outputs (4-20mA):
	Description Destination Point

	4. Description of Operation
	a. The EQ return flow control valve will be controlled by the local/off/remote selector switch located on the valve actuator. When the local/off/remote switch is in the "local" position, the valve may be locally controlled by the open/stop/close push buttons located on the valve actuator.  When the local/off/remote switch is in the "remote" position, the flow control valve will be automatically controlled by PLC-IP as follows:
	b. PLC-IP will provide actuator fault monitoring for the EQ return flow control valve as follows:

	5. EQ Return Flow Control Valve Alarms
	a. The following alarms for the EQ Return Flow Control Valve shall be displayed on the operator interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:


	F. PRE-ANOXIC TANK MIXER
	1. General Description
	a. A Pre-Anoxic Tank will be constructed under the ENR Upgrade and Expansion project to provide a pre-anoxic zone for treatment of the influent wastewater.   A submersible mixer will be installed in the Pre-Anoxic Tank to mix the wastewater in the tank to keep the solids in suspension and prevent settling from occurring.

	2. Pre-Anoxic Tank Mixer Motor Controls
	a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following for the pre-anoxic tank mixer:
	b. The mixer off/on selector switch will have an auxiliary normally open contact that will close when the switch is placed in the "on" position. This contact will be wired to PLC-IP for switch position monitoring by the PLC.
	c. The mixer motor starter will have two auxiliary normally open contacts that will close when the motor starter is energized. One contact will be wired to the run indication light and elapsed time meter on MCC-CH, and the other contact will be wired to PLC-IP for run status monitoring by the PLC.
	d. A disconnect switch will be backboard mounted adjacent to the mixer to disconnect power to the mixer motor.

	3. Programmable Controller PLC-IP Inputs
	a. The PLC inputs for the Pre-Anoxic Mixer will be wired to PLC�IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):
	Description Origination Point

	4. Description of Operation
	a. The pre-anoxic tank mixer will be manually controlled by the off/on selector switch located on MCC�CH. The mixer will normally run continuously.
	b. PLC-IP will provide failure monitoring for the pre-anoxic tank mixer as follows:
	c. The pre-anoxic tank mixer motor will be furnished with a normally closed thermal switch in the motor windings to detect a high motor temperature, and a seal leak sensor in the mixer casing to detect a leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in series to a mixer supervision relay located in MCC-CH. This relay will sense the current in the loop. A low current will indicate a high temperature condition in the motor, and a high current will indicate a seal failure. PLC-IP will provide alarm monitoring for the mixer as follows:

	5. Pre-Anoxic Tank Mixer Alarms
	a. The following alarms for the Pre-Anoxic Tank Mixer shall be displayed on the operator interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:


	G. INFLUENT PUMPS
	1. General Description
	a. The influent wastewater will be piped from the Pre-Anoxic Tank to the existing Influent Pump Station.
	b. The two existing influent pumps in the pump station will be replaced with two new rail-mounted submersible influent pumps.  The influent pumps will pump the influent wastewater from the pump station to the SBRs. The two pumps will operate in the lead/lag mode.
	c. A submersible level transducer will be installed in the pump station to monitor the wastewater level in the station.  The level transducer will output a 4-20mA level signal proportional to the station level to PLC-IP for level monitoring by the PLC.  The pump station level shall be displayed on the operator interface terminal located on the Influent Pump Control Panel, and the level shall be displayed and trended by the HMI software.
	d. Five float switches will be suspended in the pump station for back-up control of the influent pumps should the transducer or PLC fail, and for alarm indication. Each float switch will be wired to an intrinsically safe relay located in the Influent Pump Control Panel. The float switches will be designated as follows:

	2. Influent Pump Motor Controls
	a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following for each influent pump:
	b. Each pump H/O/L/A selector switch will have an auxiliary normally open contact that will close when the switch is placed in the “local” position. This contact will be wired to the Influent Pump Station Local Control Panel.
	c. Each pump H/O/L/A selector switch will have an auxiliary normally open contact that will close when the switch is placed in the “auto” position. This contact will be wired to PLC-IP for switch position monitoring by the PLC.
	d. The “auto” position of the H/O/L/A switch will be wired to the pump VFD for selecting automatic speed control.
	e. Each variable frequency drive will have a run contact that will close when the drive is energized and outputting a frequency to the pump motor. This contact will be wired to a "run" relay located in MCC-IP, and to a run indication light located on the MCC. The "run" relay will have four normally open contacts that will close when the relay is energized. One contact will be wired to an elapsed time meter located on MCC-CH, one contact will be wired to a ventilation fan in the VFD, one contact will be wired to the Influent Pump Station Local Control Panel, and the other contact will be wired to PLC-IP for run status monitoring by the PLC.
	f. Each variable frequency drive will have a VFD fault contact that will close when a drive fault occurs. This contact will be wired to a VFD fault relay in the MCC, and to a VFD fault alarm light on the MCC. The VFD fault relay will have a normally open contact that will close when the relay is energized. This contact will be wired to PLC-IP for VFD fault alarm monitoring by the PLC.
	g. Each variable frequency drive will output a 4-20mA speed signal proportional to the drive speed to PLC-IP. The drive speed shall be displayed on the operator interface located on the Influent Pump Control Panel and on the HMI graphic display for the influent pumps.
	h. A disconnect switch will be backboard mounted on top of the SBR Valve Vault for each influent pump to disconnect power to the pump motor.

	3. Influent Pump Station Local Control Panel
	a. An Influent Pump Station Local Control Panel will be backboard mounted on the top of the SBR Valve Vault to provide for local start/stop control of the influent pumps.  The control panel will house the following for the influent pumps:

	4. Influent Pump Controls in the Influent Pump Control Panel
	a. The Influent Pump Control Panel will house the following controls for the influent pumps:

	5. Programmable Controller PLC-IP Inputs and Outputs
	a. The programmable controller inputs and outputs for the Influent Pumps will be wired to and from PLC-IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):
	c. Digital Outputs (Relay, 24vdc):
	d. Analog Inputs (4-20mA):
	e. Analog Outputs (4-20mA):

	6. Description of Operation
	a. The two influent pumps will be controlled by the individual H/O/L/A selector switches located on MCC-CH.  The "hand" and "off" positions of the H/O/L/A selector switches provide for manual start/stop control of the pumps.  When a pump H/O/L/A switch is in the “local” position, the pump may be locally controlled by the start and stop push buttons located on the Influent Pump Station Local Control Panel. When a pump H/O/L/A switch is in the “local” position, a pump local control indication light on the panel will be lit. When the pump H/O/L/A switches are in the "auto" position, the influent pumps will be automatically controlled by PLC-IP in response to the pump station level as follows:
	b. If the sewage level in the pump station is drawn down to the "pump station low level" setpoint, a timer in the programmable controller will be started.  If this timer times out and the low level condition still exists, PLC-IP will shut down the influent pumps.  When this occurs, an "Influent Pump Station Low Level" alarm message shall be displayed on the operator interface located on the Influent Pump Control Panel, and a pump station low level alarm shall be displayed by the HMI software.
	c. If the sewage level in the pump station rises to the elevation of the "pump station high level" setpoint, a timer in the programmable controller will be started.  If this timer times out and the high level condition still exists, an “Influent Pump Station High Level" alarm message shall be displayed on the operator interface, and a pump station high level alarm shall be displayed by the HMI software.
	d. PLC-IP will continuously monitor the analog signal received from the pump station level transducer.  If an error is detected with the level transducer signal, a "Pump Station Level Transducer Failure, Pumps on Float Switch Control" alarm message shall be displayed on the operator interface, and a level transducer failure alarm shall be displayed by the HMI software. When this occurs, the PLC will automatically switch the pump station level control to the float switches. The float switches will remain in control until the alarm condition for the level transducer is corrected. The float switches and PLC-IP will provide automatic start/stop control of the pumps as follows:
	e. The "pump station low level" float switch will be wired to an intrinsically safe relay located in the Influent Pump Control Panel.  This relay will have a normally open contact that will be wired to the back-up relay logic in the control panel, and a normally open contact that will be wired to PLC-IP for pump station low level monitoring. If the sewage level in the pump station is drawn down to the elevation of the low level float switch, the low level relay will be energized and PLC-IP will shut down the influent pumps. When this occurs, an “Influent Pump Station Low Level, Detected by Low Level Float" alarm message shall be displayed on the operator interface, and a pump station low level alarm shall be displayed by the HMI software.
	f. The "pump station high level" float switch will be wired to an intrinsically safe relay located in the Influent Pump Control Panel. This relay will have a normally open contact that will be wired to PLC�IP for pump station high level monitoring. If the water level in the pump station rises to the elevation of the high level float switch, the high level relay will be energized, and an “Influent Pump Station High Level, Detected by High Level Float" alarm message shall be displayed on the operator interface, and a pump station high level alarm shall be displayed by the HMI software.
	g. Relays and timers will be provided in the Influent Pump Control Panel to enable the influent pumps to be controlled by the float switches if the PLC fails. This relay logic will serve as a back-up to the control logic programmed in the PLC and will be initiated as follows:
	h. PLC-IP will provide failure monitoring for each influent pump as follows:
	i. PLC-IP will provide VFD fault monitoring for each influent pump as follows:
	j. PLC-IP will provide motor high temperature monitoring for each influent pump as follows:
	k. Each influent pump will be furnished with a water-in-oil seal leak sensor to monitor a leakage of water into the pump oil chamber. The seal leak sensor will be wired to a seal leak relay located in the Influent Pump Station Local Control Panel.  A normally open contact on this relay will be wired to a seal failure relay and seal failure alarm light on the local control panel. A normally open contact on the seal failure relay will be wired to PLC�IP for seal failure monitoring by the PLC.  If a seal leak occurs, the seal failure relay will be energized, an “Influent Pump Seal Failure” alarm message shall be displayed on the operator interface, and an influent pump seal failure alarm shall be displayed by the HMI software.
	l. Each influent pump will be furnished with a normally open low oil level switch to monitor the oil level in the pump's oil reservoir.  The level switch will close when the reservoir is full of oil.  The oil level switch will be wired to a low oil level relay in the Influent Pump Station Local Control Panel. This relay will have two normally closed contacts. One contact that will be wired to a low oil level alarm light on the local control panel, and one contact that will be wired to PLC-IP.  If a loss of oil occurs, the oil level in the reservoir will drop and the oil level switch will open. When this occurs, the influent pump will shut down, an “Influent Pump Low Oil Level” alarm message shall be displayed on the operator interface, and an influent pump low oil level alarm shall be displayed by the HMI software.
	m. The pump motor overtemp and low oil level relays will each have a normally closed contact, and the pump seal failure relay will have a normally open contact that will be wired to a pump shutdown relay in the Influent Pump Station Local Control Panel. The pump shutdown relay will have a normally open contact that will be wired to the pump VFD control circuit in MCC-CH for shutdown of the pump.
	n. If an influent pump is taken out of “auto”, or experiences a failure, VFD fault, motor overtemp, seal failure, or low oil level, PLC-IP will index the lead/lag assignments of the pumps so that this pump now becomes the lag pump.  The remaining pump will become the lead pump. The pump that has become lag pump will be locked out of the pump sequence until it is placed back in “auto” or its alarm has been cleared.

	7. Influent Pump Alarms
	a. The following alarms for the Influent Pumps shall be displayed on the operator interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:


	H. SBR INFLUENT FLOW METERING
	1. General Description
	a. The existing magnetic flow meter on the influent pump discharge line will be replaced with a new magnetic flow meter to meter the flow to the SBRs.  The flow meter will be located in the SBR valve vault.
	b. The magnetic flow meter will output a voltage signal proportional to the flow rate to a flow transmitter backboard mounted above the valve vault. The flow transmitter will convert the voltage signal to a 4�20mA analog signal proportional to the flow rate and will output this signal to PLC-SBR.
	c. The SBR influent flow shall be displayed on the operator interface located on the SBR Control Panel, and the HMI software shall display, trend, and totalize the SBR influent flow.

	2. Programmable Controller PLC-SBR Inputs
	a. The PLC input for the SBR Influent Flow signal will be wired to PLC-SBR located in the SBR Control Panel.
	b. Analog Inputs (4-20mA):


	I. SEQUENCING BATCH REACTORS
	1. General Description
	a. The treatment plant has two (2) sequencing batch reactors (SBRs) that treat the influent wastewater.  The SBRs are designated as SBR No. 1 and SBR No. 2.  Each SBR consists of a single basin that provides aeration, sedimentation, clarification, and biological nutrient removal.
	b. Each SBR will have an intermittent operating cycle consisting of six time-controlled phases.  These phases are as follows:
	c. The plant influent flow will be pumped from the Influent Pumps to the SBRs.
	d. Individual raw sewage influent lines are run to each SBR.  The existing electrically actuated plug valve on each influent line will be replaced with a new valve to enable the raw sewage flow to be alternated between the two basins.  The influent valves will be located in the SBR Valve Vault.
	e. A floating mixer is installed in each SBR to mix the contents of the basin.  Refer to the Description of Operation section for the SBR MIXERS for a description of the mixer controls.
	f. Three existing positive displacement blowers currently supply air to the diffusers in the each SBR to aerate the contents of the basin. Under the ENR Upgrade, three additional positive blowers will be provided to supply additional air to the SBRs.   Refer to the Description of Operation sections for the SBR BLOWERS for a description of the blower controls.
	g. The existing decanter in each SBR will be replaced with a new decanter to decant the clarified liquid in the basin during the decant phase.  The decanter consists of a circular floating weir that will be opened and closed against the float by a linear actuator.  The decanter will be piped to an effluent pipe which will convey the SBR effluent to the post EQ tank. An electrically actuated plug valve is installed on the decanter effluent pipe in to keep the effluent pipe full at all times.  This valve is designated as the SBR decant valve.
	h. A submersible waste activated sludge (WAS) pump is installed in each SBR to pump sludge from the basin during the waste sludge phase.  This pump is controlled by the BioMag Control Panel.
	i. The existing submersible level transducer in each SBR will be replaced with a new level transducer to monitor the wastewater level in the basin.  Each level transducer will output a 4-20mA analog signal proportional to the level in the basin to PLC-SBR for tank level monitoring by the PLC.  The level in each SBR shall be displayed on the operator interface located on the SBR Control Panel, and the level shall be displayed and trended by the HMI software.
	j. The existing high level float switch in each SBR will be replaced with a new high level float switch to detect a high wastewater level in the basin.  Each float switch will be wired to PLC-SBR.  When the wastewater level rises to the elevation of the high level float switch, the SBR sequence will go into Storm Flow Mode.
	k. The existing D.O. probe each SBR will be replaced with a new D.O. probe to monitor the D.O. of the wastewater in the basin.  Each D.O. probe will be wired to a D.O. transmitter which will be backboard mounted at the SBR.  The D.O. transmitter will display the D.O. reading and it will output a 4-20mA signal proportional to the D.O. to PLC-SBR.   The D.O. concentration in each SBR shall be displayed on the operator interface, and the D.O. shall be displayed and trended by the HMI software.
	l. A pH probe will be installed in each SBR to monitor the pH of the wastewater in the basin.  Each pH probe will be wired to a pH transmitter which will be backboard mounted at the SBR.  The pH transmitter will display the pH reading and it will output a 4-20mA signal proportional to the pH to PLC-SBR.   The pH of the wastewater in each SBR shall be displayed on the operator interface, and the pH shall be displayed and trended by the HMI software.
	m. All instrumentation and controls for the SBR equipment will be provided by the SBR equipment manufacturer.

	2. SBR Control Panel
	a. The existing SBR Control Panel will be replaced with a new SBR Control Panel, which will be provided by the SBR equipment manufacturer.  The control panel will be installed in the Control Building.  The control panel will house an Allen-Bradley CompactLogix PLC, an operator interface terminal with color touch screen, selector switches, push buttons, pilot lights, relays, and other associated controls to provide for complete control and monitoring of the equipment for the SBRs.
	b. The PLC in the SBR Control Panel will be programmed by the SBR system manufacturer to provide for automatic control of the following equipment:

	3. SBR Influent Valve and Decant Valve Actuator Controls
	a. The valve actuator for each SBR influent valve and decant valve will house the following electrical controls:
	b. Each valve actuator will have two sets of valve open and closed position indication limit switches.  One set will be wired to the open and closed position indication lights on the valve actuator, and the second set will be wired to valve position indication lights on the SBR Control Panel, and to PLC�SBR for valve position monitoring by the PLC.
	c. Each valve actuator will be furnished with a manual handwheel override to enable the valve to be manually operated if the actuator should fail.

	4. Programmable Controller PLC-SBR Inputs and Outputs
	a. The PLC inputs and outputs for the SBR Valves, Decanters, and Instrumentation will be wired to and from PLC-SBR located in the SBR Control Panel.
	b. Digital Inputs (120 VAC):
	c. Digital Outputs (Relay, 120 VAC):
	d. Analog Inputs (4-20mA):

	5. Description of Operation
	a. An on-line/off-line selector switch will be provided on the SBR Control Panel for each SBR.   When the selector switch is in the "on-line" position, that SBR will be included in the SBR sequence.  Normally both basins will be on-line and the SBR will operate in a two basin sequence.   If one of the basins is out of service, that basin will be placed "off-line" and the remaining SBR will operate in the sequence.
	b. A time-controlled sequence shall be programmed in PLC-SBR to automatically control the SBR influent valves, mixers, blowers, decanters, decant valves, alum feed pumps, and Micro-C feed pumps.  The control description for the mixers, blowers, alum feed pumps, and Micro-C feed pumps is provided in subsequent Description of Operation sections.
	c. Each SBR influent valve will be controlled by its corresponding O/C/A selector switch located on the SBR Control Panel.  The "open" and "close" positions of each O/C/A switch provide for manual open/close control of the valves.  When the O/C/A switches are in the "auto" position, the valves will be automatically controlled by PLC-SBR as follows:
	d. Each SBR decanter and decant valve will be controlled by its corresponding O/C/A selector switch located on the SBR Control Panel.  The "open" and "close" positions of the O/C/A switches provide for manual open/close control of the decanter and decant valve.  When the O/C/A switches are in the "auto" position, the decanters and decant valves will be automatically controlled by PLC-SBR as follows:
	e. SBR Sequence
	f. A SBR cycle reset push button will be provided on the SBR Control Panel to reset the SBR sequence.  When the reset push button is pushed, PLC-SBR will place the basin selected in the Mix Fill Phase, and the other SBR will be placed in the React Phase.
	g. PLC-SBR will provide failure monitoring for each SBR influent valve and decant valve as follows:
	h. PLC-SBR will provide failure monitoring for each SBR decanter as follows:
	i. If the sewage level in an SBR rises to the elevation of the high level float switch, a "SBR High Level" alarm message shall be displayed on the operator interface, and a high level alarm shall be displayed by the HMI software.

	6. SBR Alarms
	a. The following alarms for the SBR valves, decanters, and float switches shall be displayed on the operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:
	b. Refer to the Description of Operation sections for the SBR Mixers and SBR Blowers for additional SBR alarms associated with this equipment.


	J. SBR MIXERS
	1. General Description
	a. A floating mixer is installed in each SBR to mix the wastewater in the basin during the mix fill, react fill and react phases of the SBR sequence.  The mixers are designated as SBR No. 1 Mixer and SBR No. 2 Mixer.

	2. SBR Mixer Motor Controls
	a. Existing Motor Control Center-C, located in the Control Building, houses the following for each SBR mixer:
	b. Each mixer motor starter has two auxiliary normally open contacts that will close when the motor starter is energized.  One contact is wired to the run indication light and elapsed time meter on MCC-C, and the other contact will be wired to the run indication light on the SBR Control Panel, and to PLC-SBR for run status monitoring by the PLC.
	c. A disconnect switch is handrail mounted near each SBR mixer to disconnect power to the mixer motor.

	3. SBR Mixer Controls on SBR Control Panel
	a. The SBR Control Panel will house the following for each SBR mixer:
	b. The H/O/A selector switch for each mixer will have an auxiliary normally open contact that will close when the switch is placed in the "auto" position.  This contact will be wired to PLC-SBR for switch position monitoring by the PLC.

	4. Programmable Controller PLC-SBR Inputs and Outputs
	a. The programmable controller inputs and outputs for the SBR Mixers will be wired to and from PLC�SBR located in the SBR Control Panel.
	b. Digital Inputs (120 VAC):
	c. Digital Outputs (Relay):

	5. Description of Operation
	a. The SBR mixers will be controlled by the individual H/O/A selector switches located on the SBR Control Panel.  The "hand" and "off" positions of the H/O/A switches provide for manual start/stop control of the mixers.  When a mixer H/O/A switch is placed in the "hand" position, a mixer start relay in the control panel will be energized.  A normally open contact on this relay will be wired to the mixer motor starter control circuit, so that when the relay is energized, this contact will close, and the mixer will start.  When the H/O/A switches are in the "auto" position, the mixers will be automatically controlled by PLC-SBR as follows:
	b. PLC-SBR will provide failure monitoring for each SBR mixer as follows:

	6. SBR Mixer Alarms
	a. The following alarms for the SBR Mixers shall be displayed on the operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:


	K. SBR BLOWERS NO. 1A, NO. 2A AND NO. 3A
	1. General Description
	a. Three positive displacement blowers currently supply air to the diffusers in the SBRs.   Each blower is located in a weatherproof enclosure that is pad mounted outside near the SBRs.  The three blowers will be designated as SBR Blowers No. 1A, No. 2A, and No. 3A.
	b. Each blower has a variable frequency drive (VFD) to vary the blower output. The VFDs are located in an outdoor enclosure pad mounted near the blowers.

	2. SBR Blowers No. 1A, No. 2A and No. 3A Motor Controls
	a. The blower VFD enclosure houses the following for each blower:
	b. The H/O/A switch for each blower will be located on the SBR Control Panel.  The “auto” position of each H/O/A switch will be wired to the VFD for selecting automatic speed control.
	c. Each variable frequency drive has a run contact that will close when the drive is energized and outputting a frequency to the blower motor. This contact is wired to a VFD run relay located in the VFD enclosure, and to a run indication light on the enclosure. The run relay has two normally open contacts that will close when the relay is energized. One contact will be wired to the elapsed time meter, and the other contact will be wired to PLC-SBR for run status monitoring by the PLC.
	d. Each variable frequency drive has a normally open VFD fault contact that will be wired to a VFD fault relay located in the VFD enclosure, and to a VFD fault alarm light on the enclosure. The fault relay has a normally open contact that will close when the relay is energized. This contact will be wired to PLC-SBR for VFD fault monitoring by the PLC.
	e. Each variable frequency drive will output a 4-20mA analog speed signal proportional to the drive speed to PLC-SBR. The drive speed shall be displayed on the operator interface located on the SBR Control Panel, and the speed shall be displayed and trended by the HMI software.
	f. A disconnect switch is mounted adjacent to each SBR blower to disconnect power to the blower motor.

	3. SBR Blower Controls on SBR Control Panel
	a. The SBR Control Panel will house the following for each SBR blower:
	b. The H/O/A selector switch for each blower has an auxiliary normally open contact that will close when the switch is placed in the "auto" position.  This contact will be wired to PLC-SBR for switch position monitoring by the PLC.

	4. Programmable Controller PLC-SBR Inputs and Outputs
	a. The PLC inputs and outputs for SBR Blowers No. 1A, No. 2A and No.3A will be wired to and from PLC-SBR located in the SBR Control Panel.
	b. Digital Inputs (120 VAC):
	Description Origination Point
	c. Digital Outputs (Relay, 120 VAC):
	Description Destination Point
	d. Analog Inputs (4-20mA):
	Description Origination Point
	e. Analog Outputs (4-20mA):
	Description Destination Point

	5. Description of Operation
	a. The SBR blowers will be controlled by the individual H/O/A selector switches located on the SBR Control Panel.  The "hand" and "off" positions of the H/O/A switches provide for manual start/stop control of the blowers.  When a blower H/O/A switch is placed in the "hand" position, a blower start relay in the control panel will be energized.  A normally open contact on this relay will be wired to the blower VFD control circuit, so that when the relay is energized, this contact will close, and the blower will start.   When the H/O/A switch is in the "hand" position, the blower speed may be manually controlled from the VFD keypad.
	b. When the blower H/O/A switch is in the "auto" position, the blower will be automatically controlled by PLC-SBR as follows:
	c. PLC-SBR will provide failure monitoring for each SBR blower as follows:
	d. PLC-SBR will provide VFD fault monitoring for each SBR blower as follows:
	e. Each blower motor is furnished with normally closed thermal switches in the motor windings to detect a high motor temperature. The thermal switches are wired to the blower VFD. If the blower is running and a high motor temperature occurs, one or more thermal switches will open, and a blower VFD fault alarm will be initiated.

	6. SBR Blowers No. 1A, No. 2A, and No. 3A Alarms
	a. The following alarms for SBR Blowers No. 1A, No. 2A, and No. 3A shall be displayed on the operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:


	L. SBR BLOWERS NO. 1B, NO. 2B AND NO. 3B
	1. General Description
	a. Three new positive displacement blowers will be provided under the ENR Upgrade and Expansion project to provide additional air for the SBRs.   Each blower will be furnished in a weatherproof enclosure which will be pad mounted outside near the SBRs.  The three blowers will be designated as SBR Blowers No. 1B, No. 2B, and No. 3B.
	b. A free-standing variable frequency drive (VFD) will be provided for each blower to vary the blower output. The VFDs will be located in the Control Building Electrical Room.

	2. SBR Blowers No. 1B, No. 2B and No. 3B Motor Controls
	a. Each blower VFD enclosure will house the following:
	b. The H/O/A switch for each blower will be located on the SBR Control Panel.  The “auto” position of each H/O/A switch will be wired to the VFD for selecting automatic speed control.
	c. Each variable frequency drive will have a run contact that will close when the drive is energized and outputting a frequency to the blower motor. This contact will be wired to a VFD run relay located in the VFD enclosure, and to a run indication light on the enclosure. The run relay will have three normally open contacts that will close when the relay is energized. One contact will be wired to the ventilation fan, one contact will be wired to the elapsed time meter, and the third contact will be wired to PLC-SBR for run status monitoring by the PLC.
	d. Each variable frequency drive will have a normally open VFD fault contact that will be wired to a VFD fault relay located in the VFD enclosure, and to a VFD fault alarm light on the enclosure. The fault relay will have a normally open contact that will close when the relay is energized. This contact will be wired to PLC-SBR for VFD fault monitoring by the PLC.
	e. Each variable frequency drive will output a 4-20mA analog speed signal proportional to the drive speed to PLC-SBR. The drive speed shall be displayed on the operator interface located on the SBR Control Panel, and the speed shall be displayed and trended by the HMI software.
	f. A disconnect switch will be mounted adjacent to each SBR blower to disconnect power to the blower motor.

	3. SBR Blower Controls on SBR Control Panel
	a. The SBR Control Panel will house the following for each SBR blower:
	b. The H/O/A selector switch for each blower will have an auxiliary normally open contact that will close when the switch is placed in the "auto" position.  This contact will be wired to PLC-SBR for switch position monitoring by the PLC.

	4. Programmable Controller PLC-SBR Inputs and Outputs
	a. The PLC inputs and outputs for SBR Blowers No. 1B, No. 2B and No. 3B will be wired to and from PLC-SBR located in the SBR Control Panel.
	b. Digital Inputs (120 VAC):
	Description Origination Point
	c. Digital Outputs (Relay, 120 VAC):
	Description Destination Point
	d. Analog Inputs (4-20mA):
	Description Origination Point
	e. Analog Outputs (4-20mA):
	Description Destination Point

	5. Description of Operation
	a. The SBR blowers will be controlled by the individual H/O/A selector switches located on the SBR Control Panel.  The "hand" and "off" positions of the H/O/A switches provide for manual start/stop control of the blowers.  When a blower H/O/A switch is placed in the "hand" position, a blower start relay in the control panel will be energized.  A normally open contact on this relay will be wired to the blower VFD control circuit, so that when the relay is energized, this contact will close, and the blower will start.   When the H/O/A switch is in the "hand" position, the blower speed may be manually controlled from the VFD keypad.
	b. When the blower H/O/A switch is in the "auto" position, the blower will be automatically controlled by PLC-SBR as follows:
	c. PLC-SBR will provide failure monitoring for each SBR blower as follows:
	d. PLC-SBR will provide VFD fault monitoring for each SBR blower as follows:
	e. Each blower motor will be furnished with normally closed thermal switches in the motor windings to detect a high motor temperature. The thermal switches will be wired to the blower VFD. If the blower is running and a high motor temperature occurs, one or more thermal switches will open, and a blower VFD fault alarm will be initiated.

	6. SBR Blowers No. 1B, No. 2B, and No. 3B Alarms
	a. The following alarms for SBR Blowers No. 1B, No. 2B, and No. 3B shall be displayed on the operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:


	M. POST EQ PUMPS
	1. General Description
	a. The SBR effluent flow that is decanted from each SBR will be piped to the Post EQ Tank, which is located below the Operations Building.
	b. The two existing post EQ pumps, located in the Post EQ Tank, will be replaced with two new rail-mounted submersible post EQ pumps.  The post EQ pumps will pump the SBR effluent through the disk filters to the UV disinfection system.  The pumps will operate in the lead/lag mode and will be designated as Post EQ Pumps No. 1 and No. 2.
	c. The variable frequency drives for the existing post EQ pumps, located in MCC-OP, will be replaced with new VFDs, which will be provided for the new post EQ pumps.   A variable frequency drive (VFD) will be provided for each new post EQ pump to vary the pump discharge rate.
	d. The existing level transmitter for the post EQ tank will be replaced with a radar level transmitter, which will be mounted on the top of the tank.   The radar level transmitter will output a 4-20mA level signal to PLC-OP.   The post EQ tank level shall be displayed on the operator interface located on the Operations Building PLC Panel, and the level shall be displayed and trended by the HMI software.
	e. The existing magnetic flow meter on the post EQ pump discharge line will be replaced with a new magnetic flow meter to meter the post EQ pump discharge flow.  The magnetic flow meter will output a voltage signal proportional to the flow rate to a flow transmitter backboard mounted above the valve vault. The flow transmitter will convert the voltage signal to a 4�20mA analog signal proportional to the flow rate and will output this signal to PLC-OP.   The post EQ pump discharge flow shall be displayed on the operator interface located on the operations Building PLC Panel, and the HMI software shall display, trend, and totalize the pump discharge flow.

	2. Post EQ Pump Motor Controls
	a. A new VFD will be installed in existing Motor Control Center-OP, located in the Operations Building Electrical Room, for each post EQ Pump.  Each VFD bucket will house the following:
	b. Each pump H/O/A selector switch will have an auxiliary normally open contact that will close when the switch is placed in the "auto" position. This contact will be wired to PLC-OP for switch position monitoring by the PLC.
	c. The “auto” position of each H/O/A switch will be wired to the VFD for selecting automatic speed control.
	d. Each variable frequency drive will have a run contact that will close when the drive is energized and outputting a frequency to the pump motor. This contact will be wired to a VFD run relay located in MCC-OP, and to a run indication light located on the MCC. The run relay will have three normally open contacts that will close when the relay is energized. One contact will be wired to the ventilation fan in the MCC, one contact will be wired to the elapsed time meter on the MCC, and the third contact will be wired to PLC-OP for run status monitoring by the PLC.
	e. Each variable frequency drive will have a VFD fault contact that will close when a drive fault occurs. This contact will be wired to a VFD fault relay in the MCC and to a VFD fault alarm light on the MCC. The VFD fault relay will have a normally open contact that will close when the relay is energized. This contact will be wired to PLC�OP for VFD fault alarm monitoring by the PLC.
	f. Each variable frequency drive will output a 4-20mA speed signal proportional to the drive speed to PLC-OP. The drive speed shall be displayed on the operator interface located on the Operations Building PLC Panel and the speed shall be displayed and trended by the HMI software.
	g. A disconnect switch will be backboard mounted adjacent to each post EQ pump to disconnect power to the pump motor.

	3. Programmable Controller PLC-OP Inputs and Outputs
	a. The PLC inputs and outputs for the Post EQ Pumps will be wired to and from PLC-OP located in the Operations Building PLC Panel.
	b. Digital Inputs (24vdc):
	c. Digital Outputs (24vdc, Relay Output):
	d. Analog Inputs (4-20mA):
	e. Analog Outputs (4-20mA):

	4. Description of Operation
	a. The post EQ pumps will be controlled by the individual H/O/A selector switches located on MCC�OP. The "hand" and "off" positions of the H/O/A selector switches provide for manual start/stop control of the pumps. When a pump H/O/A switch is in the "hand" position, the pump speed will be manually controlled from the VFD keypad.   When the pump H/O/A switches are in the "auto" position, the post EQ pumps will be automatically controlled by PLC-OP as follows:
	b. If the effluent level in the post EQ tank is drawn down to the "tank low level" setpoint, a timer in the PLC will be started. If this timer times out and the low level condition still exists, PLC-OP will shut down the post EQ pumps. When this occurs, a "Post EQ Tank Low Level" alarm message shall be displayed on the operator interface located on the Operations Building PLC Panel, and a tank low level alarm shall be displayed by the HMI software.
	c. If the effluent level in the post EQ tank rises to the elevation of the "tank high level" setpoint, a timer in the PLC will be started. If this timer times out and the high level condition still exists, a "Post EQ Tank High Level" alarm message shall be displayed on the operator interface, and a high level alarm shall be displayed by the HMI software.
	d. PLC-OP will provide failure monitoring for each post EQ pump as follows:
	e. PLC-OP will provide VFD fault monitoring for each post EQ pump as follows:
	f. Each post EQ pump motor will be furnished with a normally closed thermal switch in the motor windings to detect a high motor temperature, and a seal leak sensor in the pump casing to detect a leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in series to a pump supervision relay located in the pump relay panel. This relay will sense the current in the loop. A low current will indicate a high temperature condition in the motor, and a high current will indicate a seal failure. PLC-OP will provide alarm monitoring for each pump as follows:
	g. If a post EQ pump experiences a failure, VFD fault, motor overtemp, or seal failure alarm, PLC�OP will index the lead/lag assignments of the pumps.
	h. PLC-OP will continuously monitor the analog signal received from the post EQ tank radar level transmitter. The PLC will provide failure monitoring for the level transmitter as follows:

	5. Post EQ Pump Alarms
	a. The following alarms for the Post EQ Pumps shall be displayed on the operator interface located on the Operations Building PLC Panel, and shall be displayed and logged by the HMI software:


	N. DISK FILTERS
	1. General Description
	a. The two existing disk filters located in the Operations Building will filter the effluent flow pumped by the new post eq pumps prior to UV disinfection.
	b. The existing control panel for the disk filters will be replaced with a new control panel, which will be wall mounted in the Operations Building.

	2. Disk Filter Control Panel
	a. The new Disk Filter Control Panel will house the following components:

	3. Programmable Controller PLC-OP Inputs
	a. The PLC inputs for the Disk Filters will be wired to PLC-OP located in the Operations Building PLC Panel.
	b. Digital Inputs (24vdc):

	4. Disk Filter Alarms
	a. The following alarms for the Disk Filters shall be displayed on the operator interface located on the Operations Building PLC Panel, and shall be displayed and logged by the HMI software:


	O. ULTRAVIOLET DISINFECTION SYSTEM
	1. General Description
	a. Ultraviolet light will be utilized to disinfect the plant effluent prior to discharging it to the creek. A new ultraviolet (UV) light disinfection system will be furnished under the ENR Upgrade and Expansion to replace the existing UV System.  The new UV System will be furnished as a complete system by the UV system manufacturer and will consist of UV modules, UV power distribution centers, a UV system control center, and a UV hydraulic system center. The UV System will be a UV3000 Plus system, manufactured by Trojan Technologies.
	b. The UV system will be installed in the existing UV channels. The system will contain two banks of UV lamps which are each powered from a UV power distribution center. Each UV bank will consist of four UV modules, with each module containing 8 UV lamps. The UV system will be capable of disinfecting a peak flow of 6.26 MGD.
	c. An automatic in place mechanical/chemical cleaning system with individual wiper mechanisms will be provided with the UV system to automatically clean the UV lamps.
	d. A submersible UV intensity sensor will be provided in each UV bank to monitor the UV intensity of the lamps.

	2. UV System Control Center
	a. A UV system control center will be wall mounted in the Operations Building Electrical Room to monitor and control the operation of the UV disinfection system. The system control center will house the following:

	3. Programmable Controller PLC-OP Inputs and Outputs
	a. The PLC inputs and outputs for the UV Disinfection System will be wired to PLC-OP located in the Operations Building PLC Panel.
	b. Digital Inputs (24vdc):
	c. Analog Outputs (4-20mA):

	4. Description of Operation
	a. PLC-OP will output a 4-20mA signal, proportional to the post Eq pump discharge flow, to the UV System Control Center for flow pacing of the UV Banks.
	b. The UV System Control Center will monitor the on status of each UV bank. A "UV Bank On" relay will be provided in the UV System Control Center for each UV bank. A normally open contact on the relay will be wired to PLC-OP for UV Bank on status monitoring by the PLC.
	c. The UV System Control Center will monitor the UV intensity for each UV bank. A "low UV intensity" alarm relay will be provided in the UV System Control Center for each UV bank. A normally open contact on the relay will be wired to PLC-OP. If a low UV intensity occurs, the relay will be energized, and a UV bank low UV intensity alarm shall be displayed by the HMI software.
	d. The UV System Control Center will monitor the operation of the UV system. The UV system alarms will be grouped into common minor and major alarms for alarm indication as follows:
	e. The PLC in the UV System Control Center will energize a PLC monitoring relay in the panel continuously.  A normally open contact on this relay will be wired to PLC-OP for monitoring of the UV System PLC.  If the UV System PLC fails, the monitoring relay will be de-energized, and a “UV System PLC Failure” alarm message shall be displayed on the operator interface on the Operations Building PLC Panel, and a UV System PLC failure alarm shall be displayed by the HMI software.

	5. Ultraviolet Disinfection System Alarms
	a. The following alarms for the UV Disinfection System shall be displayed on the operator interface located on the UV System Control Center, and shall be displayed and logged by the HMI software:
	b. The following alarms for the UV Disinfection System shall be displayed on the operator interface located on the UV System Control Center, and shall be displayed and logged by the HMI software:


	P. UTILTY WATER SYSTEM
	1. General Description
	a. A utility water system will be provided for the treatment plant under the ENR Upgrade and Expansion project.   The system will consist of a utility water pump station with two submersible pumps, and a valve vault housing a utility water pressure transmitter and flow meter.  The utility water system will supply plant effluent for process water where needed throughout the plant.
	b. The utility water pumps will pump plant effluent from the utility water pump station to the plant’s utility water pipe network. The two pumps will operate in the lead/lag mode of operation and will be designated as Utility Water Pumps No. 1 and No. 2.
	c. Two float switches will be installed in the pump station to enable the pumps to start when there is sufficient water level in the pump station, and to shut down the pumps if a low level occurs.  The float switches will be designated as follows:
	d. A utility water pressure transmitter will be tapped into the utility water line in the valve vault to continuously monitor the system pressure and provide for automatic start/stop control of the utility water pumps. The pressure transmitter will be a 2-wire instrument which will output a 4�20mA analog signal proportional to the system pressure to PLC-IP located in the Influent Pump Control Panel.
	e. The utility water system pressure shall be displayed on the operator interface located on the Influent Pump Control Panel and the pressure shall be displayed and trended by the HMI software.
	f. A magnetic flow meter will be installed in the common utility water pump discharge line to measure the utility water flow. The flow meter will be located in the utility water valve vault.  The magnetic flow meter will output a voltage signal proportional to the flow rate to a flow transmitter backboard mounted at the valve vault. The flow transmitter will convert the voltage signal to a 4�20mA analog signal proportional to the flow rate and will output this signal to PLC�IP.
	g. The utility water flow shall be displayed on the operator interface located on the Influent Panel Control Panel.  The HMI software shall display, trend, and totalize the utility water flow.

	2. Utility Water Pump Motor Controls
	a. Motor Control Center-CH, located in the Chemical Building Electrical Room, will house the following for each utility water pump:
	b. Each pump H/O/A selector switch will have an auxiliary normally open contact that will close when the switch is placed in the "auto" position. This contact will be wired to PLC-IP for switch position monitoring by the PLC.
	c. Each pump motor starter will have two auxiliary normally open contacts that will close when the motor starter is energized.  One contact will be wired to the run indication light and elapsed time meter on MCC�CH, and the other contact will be wired to PLC-IP for run status monitoring by the PLC.
	d. A disconnect switch will be provided for each utility water pump to disconnect power to the pump motor.   The disconnect switches will be mounted on a backboard at the valve vault.

	3. Programmable Controller PLC-IP Inputs and Outputs
	a. The programmable controller inputs and outputs for the Utility Water System will be wired to and from PLC-IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):
	Description Origination Point
	c. Digital Outputs (24vdc, Relay Output):
	Description Destination Point
	d. Analog Inputs (4-20mA):
	Description Origination Point

	4. Description of Operation
	a. The utility water pumps will be controlled by the individual H/O/A switches located on MCC-CH. The "hand" and "off" positions of each H/O/A switch provide for manual start/stop control of the pump. When the H/O/A switches are in the "auto" position, the utility water pumps will be automatically controlled by PLC-S as follows:
	b. If the utility water system pressure drops to the "low pressure" pressure setpoint, a timer in PLC-IP will be started. If this timer times out and the water pressure is still at or below the "low pressure" setpoint, a “Utility Water System Low Pressure” alarm message shall be displayed on the operator interface, and a utility water system low pressure alarm shall be displayed by the HMI software.
	c. If the utility water system pressure increases to the "high pressure" pressure setpoint, a timer in PLC-IP will be started. If this timer times out and the water pressure is still at or above the "high pressure" setpoint, the PLC shall shut down the utility water pumps, and a “Utility Water System High Pressure” alarm message shall be displayed on the operator interface, and a utility water system high pressure alarm shall be displayed by the HMI software.
	d. PLC-IP will provide failure monitoring for each utility water pump as follows:
	e. Each utility water pump motor will be furnished with a normally closed thermal switch in the motor windings to detect a high motor temperature, and a seal leak sensor in the pump casing to detect a leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in series to a pump monitoring relay located in MCC-CH. This relay will sense the current in the loop. A low current will indicate a high temperature condition in the motor, and a high current will indicate a seal failure. PLC-OX will provide alarm monitoring for the pump as follows:
	f. If a utility water pump is taken out of "auto," or experiences a failure, motor overtemp, or seal failure, PLC-IP will lock out this pump and index the pump assignments so that the remaining pump becomes the lead pump.
	g. PLC-IP will continuously monitor the analog signal received from the utility water system pressure transmitter. The PLC will provide failure monitoring for the pressure transmitter as follows:

	5. Utility Water System Alarms
	a. The following alarms for the Utility Water System shall be displayed on the operator interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:


	Q. ALUM FEED SYSTEM
	1. General Description
	a. An alum feed system will be provided for the treatment plant to feed alum to the SBRs for phosphorus removal.  The feed system will consist of a fiberglass storage tank and four (4) alum feed pumps. The alum storage tank will be located outside adjacent to the new Chemical Building and the feed pumps will be located inside the building in the Chemical Pump Room.
	b. Each alum pump will be a variable speed peristaltic hose pump, and the pumps will feed to the following locations:
	c. Each alum feed pump will have an integral local control panel as part of the pump.  Each pump may be started and stopped locally at its local control panel, or remotely started from a remote start signal originating from the SBR Control Panel.  The speed of the pump can be adjusted manually at the local control panel, or it can be remotely adjusted from the operator interface on the SBR Control Panel, or via the HMI software.   Each feed pump will plug into a 120-volt receptacle.
	d. A radar level transmitter will be flange mounted on top of the alum storage tank to continuously monitor the alum level in the tank.  The level transmitter will be a 2-wire instrument, which will output a 4-20mA analog signal proportional to the alum level to PLC�IP for tank level monitoring by the PLC.
	e. The chemical level in the alum storage tank shall be displayed on the operator interfaces located on the Influent Pump Control Panel and the SBR Control Panel, and the level shall be displayed and trended by the HMI software.

	2. Alum Storage Tank Level Indicator Panel
	a. A level indicator panel will be provided for the alum storage tank to view the level of the tank when the tank is being filled.  The control panel will be backboard mounted outside adjacent to the alum storage tank, and will house the following:

	3. Programmable Controller PLC-IP Inputs and Outputs
	a. The programmable controller inputs and outputs for the Alum Feed System will be wired to and from PLC-IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):
	c. Digital Outputs (24vdc, Relay Output):
	d. Analog Inputs (4-20mA):
	e. Analog Outputs (4-20mA):

	4. Description of Operation
	a. The alum feed pumps will be controlled by PLC-SBR in the SBR Control Panel. The inputs and outputs for the alum feed pumps will be wired to and from PLC�IP in the Influent Pump Control Panel.  The pump start and stop signals, and speed pacing signals, will be transmitted from PLC-SBR to PLC-IP.  The pump run signals, alarms, and speed signals will be transmitted from PLC-IP to PLC-SBR.
	b. A graphic display shall be configured in the operator interface located on the Influent Pump Control Panel, and in the HMI software for the Alum Feed System.   A graphic display will also be configured in the operator interface on the SBR Control Panel for the alum feed pumps.  The graphic displays shall display the run status and speed for each alum feed pump.
	c. Alum feed pumps No. 1 and No. 2 will be controlled by the auto/manual switch located on the pump control panel.  When the switch is in the "manual" position, the pump may be manually started and stopped from the pump control panel, and the pump speed will be manually controlled from the control panel.   When the switch is in the "auto" position, the pump will be automatically controlled by PLC-SBR and PLC-IP as follows:
	d. Alum feed pump No. 4 will be controlled by the auto/manual switch located on the pump control panel.  When the switch is in the "manual" position, the pump may be manually started and stopped from the pump control panel, and the pump speed will be manually controlled from the control panel.   When the switch is in the "auto" position, the pump will be automatically controlled by PLC�SBR and PLC-IP as follows:
	e. PLC-IP will provide failure monitoring for each alum feed pump as follows:
	f. PLC-IP will provide alarm monitoring for each alum feed pump as follows:
	g. PLC-IP will provide leak detection monitoring for each alum feed pump as follows:
	h. PLC-IP will provide level monitoring for the alum storage tank as follows:
	i. PLC-IP shall be programmed to compute the quantity of alum fed each day. This computation shall be based on the drop in the tank level over 24 hours, equated to gallons. The computed value shall be displayed on the operator interface and on the HMI software.

	5. Alum Feed System Alarms
	a. The following alarms for the Alum Feed System shall be displayed on the operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:


	R. MICRO-C FEED SYSTEM
	1. General Description
	a. A Micro-C feed system will be provided for the treatment plant to feed Micro-C to the SBRs to add carbon to the wastewater.  The feed system will consist of a fiberglass storage tank and three Micro�C feed pumps. The Micro-C storage tank will be located outside adjacent to the new Chemical Building and the feed pumps will be located inside the building in the Chemical Pump Room.
	b. Each Micro-C pump will be a variable speed peristaltic hose pump, and the pumps will feed to the following locations:
	c. Each Micro-C feed pump will have an integral local control panel as part of the pump.  Each pump may be started and stopped locally at its local control panel, or remotely started from a remote start signal originating from the SBR Control Panel.  The speed of the pump can be adjusted manually at the local control panel, or it can be remotely adjusted from the operator interface on the SBR Control Panel, or via the HMI software.   Each feed pump will plug into a 120-volt receptacle.
	d. A radar level transmitter will be flange mounted on top of the Micro-C storage tank to continuously monitor the Micro-C level in the tank.  The level transmitter will be a 2-wire instrument, which will output a 4-20mA analog signal proportional to the Micro-C level to PLC�IP for tank level monitoring by the PLC.
	e. The chemical level in the Micro-C storage tank shall be displayed on the operator interfaces located on the Influent Pump Control Panel and the SBR Control Panel, and the level shall be displayed and trended by the HMI software.

	2. Micro-C Storage Tank Level Indicator Panel
	a. A level indicator panel will be provided for the Micro-C storage tank to view the level of the tank when the tank is being filled.  The control panel will be backboard mounted outside adjacent to the Micro-C storage tank, and will house the following:

	3. Programmable Controller PLC-IP Inputs and Outputs
	a. The programmable controller inputs and outputs for the Micro-C Feed System will be wired to and from PLC-IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):
	c. Digital Outputs (24vdc, Relay Output):
	d. Analog Inputs (4-20mA):
	e. Analog Outputs (4-20mA):

	4. Description of Operation
	a. The Micro-C feed pumps will be controlled by PLC-SBR in the SBR Control Panel. The inputs and outputs for the Micro-C feed pumps will be wired to and from PLC�IP in the Influent Pump Control Panel.  The pump start and stop signals, and speed pacing signals, will be transmitted from PLC-SBR to PLC-IP.  The pump run signals, alarms, and speed signals will be transmitted from PLC-IP to PLC�SBR.
	b. A graphic display shall be configured in the operator interface located on the Influent Pump Control Panel, and in the HMI software for the Micro-C Feed System.   A graphic display will also be configured in the operator interface on the SBR Control Panel for the Micro-C feed pumps.  The graphic displays shall display the run status and speed for each Micro-C feed pump.
	c. The Micro-C feed pumps will be controlled by the auto/manual switch located on the pump control panel.  When the switch is in the "manual" position, the pump may be manually started and stopped from the pump control panel, and the pump speed will be manually controlled from the control panel.   When the switch is in the "auto" position, the pump will be automatically controlled by PLC�SBR and PLC-IP as follows:
	d. PLC-IP will provide failure monitoring for each Micro-C feed pump as follows:
	e. PLC-IP will provide alarm monitoring for each Micro-C feed pump as follows:
	f. PLC-IP will provide leak detection monitoring for each Micro-C feed pump as follows:
	g. PLC-IP will provide level monitoring for the Micro-C storage tank as follows:
	h. PLC-IP shall be programmed to compute the quantity of Micro-C fed each day. This computation shall be based on the drop in the tank level over 24 hours, equated to gallons. The computed value shall be displayed on the operator interface and on the HMI software.

	5. Micro-C Feed System Alarms
	a. The following alarms for the Micro-C Feed System shall be displayed on the operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:


	S. ROTARY DRUM THICKENER
	1. General Description
	a. The existing rotary drum thickener located in the Operations Building will be utilized to thicken the waste activated sludge.   The rotary thickener has a conditioning tank and a dewatering drum.
	b. Sludge will be pumped from the Waste Biosolids Holding Tank to the drum thickener by the existing thickener feed pump, which is a submersible pump rail-mounted in the tank.   Polymer will be added to the sludge feed line to flocculate the sludge in the conditioning tank.  The flocculated sludge will be discharged to the dewatering drum which will rotate to remove the free water in the sludge.  The thickened sludge will be discharged to the Thickened Biosolids Tank.
	c. The rotary thickener has a spray wash system utilizing plant effluent to clean the drum.  A submersible spray wash pump is installed in the post eq tank to pump spray wash water to the thickener.
	d. A pressure switch is installed on the thickener spray wash line to monitor a low spray wash pressure condition.  The pressure switch will be wired to PLC-OP.

	2. Rotary Thickener Conditioning Tank, Dewatering Drum, and Spray Wash Pump Motor Controls
	a. Existing MCC-OP, located in the Operations Building Electrical Room, houses the following for the rotary thickener conditioning tank, dewatering drum, and spray wash pump:
	b. Each motor starter has two auxiliary normally open contacts that will close when the motor starter is energized. One contact is wired to the time meter on MCC-OP, and the other contact will be wired to PLC-OP for run status monitoring by the PLC.
	c. A disconnect switch is mounted adjacent to the spray wash pump to disconnect power to the pump motor.

	3. Rotary Thickener Feed Pump Motor Controls
	a. Existing MCC-OP, located in the Operations Building Electrical Room, houses the following for the rotary thickener feed pump:
	b. The variable frequency drive has a run contact that will close when the drive is energized and outputting a frequency to the pump motor. This contact is wired to a VFD run relay located in MCC�OP, and to a run indication light located on the MCC. The run relay has two normally open contacts that will close when the relay is energized. One contact is wired to the elapsed time meter on the MCC, and the other contact will be wired to PLC-OP for run status monitoring by the PLC.
	c. The variable frequency drive has a VFD fault contact that will close when a drive fault occurs. This contact will be wired to PLC�OP for VFD fault alarm monitoring by the PLC.
	d. A disconnect switch is mounted adjacent to the feed pump to disconnect power to the pump motor.

	4. Rotary Thickener Control Panel
	a. A new rotary thickener control panel will be provided for the rotary thickener.  The control panel will be wall mounted in the Operations Building and will house the following:
	b. The start and stop push buttons, run indication lights, and failure alarm lights will be wired to PLC�OP.

	5. Programmable Controller PLC-OP Inputs and Outputs
	a. The programmable controller inputs and outputs for the Rotary Thickener will be wired to and from PLC-OP located in the Operations Building PLC Panel.
	b. Digital Inputs (24vdc):
	c. Digital Outputs (24vdc, Relay Output):
	d. Analog Inputs (4-20mA):
	e. Analog Outputs (4-20mA):

	6. Description of Operation
	a. The rotary thickener conditioning tank, dewatering drum, spray wash pump, and feed pump will be manually controlled by the start and stop push buttons located on the Rotary Thickener Control Panel.   When a start button is pushed, PLC-OP will start the corresponding motor.  When the motor is running, PLC-OP will energize the corresponding run indication light on the control panel.  When a stop button is pushed, the PLC will stop the corresponding motor.
	b. The speed of the rotary thickener feed pump will be controlled by the man/auto selector switch located on the rotary thickener control panel.  When the switch is in the “man” position, the pump speed will be manually controlled by the speed control potentiometer located on the control panel.  When the switch is in the “auto” position, the pump speed will be automatically controlled by PLC�OP as follows:
	c. PLC-OP will provide low spray wash pressure monitoring for the rotary thickener as follows:
	d. PLC-OP will provide failure monitoring for the rotary thickener conditioning tank, dewatering drum, spray wash pump, and feed pump as follows:
	e. PLC-OP will provide VFD fault monitoring for the rotary thickener feed pump as follows:
	f. PLC-OP will provide low spray wash pressure monitoring for the rotary thickener as follows:
	g. The spray wash pump motor and the thickener feed pump motor are furnished with a normally closed thermal switch in the motor windings to detect a high motor temperature, and a seal leak sensor in the pump casing to detect a leakage of water into the oil chamber. The thermal switch and the seal leak sensor will be wired in series to a pump supervision relay located in the pump monitoring panel. This relay will sense the current in the loop. A low current will indicate a high temperature condition in the motor, and a high current will indicate a seal leak. PLC-OP will provide alarm monitoring for each pump as follows:
	h. A push/pull type emergency stop push button will be provided on the rotary thickener control panel to provide for an emergency shutdown of the rotary thickener.  When the push button is pressed, the rotary thickener conditioning tank, dewatering drum, spray wash pump, feed pump and polymer system will be immediately shut down.  Pulling the emergency stop button will restore power to the control circuit and will enable the system to be re-started.   When an emergency stop is initiated, a “Rotary Thickener Emergency Stop” alarm message shall be displayed on the operator interface, and an emergency stop alarm shall be displayed by the HMI software.
	i. The following alarms shall be paralleled in PLC-OP for a common alarm shut down of the rotary thickener:
	j. An alarm reset button is provided on the rotary thickener control panel to reset the alarm logic in the PLC after an alarm occurs.
	k. A lamp test button is provided on the rotary thickener control panel to test the operation of the lights on the panel.  When the lamp test button is pushed, PLC-OP will energize all of the pilot lights for five seconds.

	7. Rotary Thickener Alarms
	a. The following alarms for the Rotary Thickener shall be displayed on the operator interface located on the Operations Building PLC Panel, and shall be displayed and logged by the HMI software:


	T. COMPOSITE SAMPLING
	1. General Description
	a. The existing automatic composite sampler located at the UV channel outside of the Operations Building will sample the plant effluent.
	b. Each composite sampler will be the air/vacuum type incorporating the sampling sequence logic consisting of sample line purge, vacuum pickup, and purge again to dewater the line. The sampler will contain its own air compressor system, solenoid valves, timers, ejectors, refrigeration unit, and flow totalizer for automatic sampling.

	2. Programmable Controller PLC-OP Outputs
	a. The pacing signal for the plant effluent composite sampler will be output from PLC-OP located in the Operations Building PLC Panel.
	b. Analog Outputs (4-20mA):
	Description Destination Point

	3. Description of Operation
	a. The plant effluent composite sampler will be flow paced by the plant effluent flow signal originating from the post EQ pump discharge flow meter. PLC�OP will output a 4�20mA pacing signal equivalent to the post eq pump discharge flow to the plant effluent composite sampler.


	U. FLOODING SENSORS
	1. General Description
	a. A flooding sensor consisting of a normally closed mechanical float switch will be installed in the EQ Return Flow Control Vault and in the Utility Water Pump Station Valve Vault to sense a flooding condition. Each float switch will be suspended 1�inch above the vault floor.

	2. Programmable Controller PLC-IP Inputs
	a. The flooding sensors will be wired to PLC-IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):

	3. Description of Operation
	a. If flooding occurs in a vault and water builds up on the floor to the elevation of the flooding float switch, a "Vault Flooding" alarm message shall be displayed on the operator interface located on the Influent Pump Control Panel, and a vault flooding alarm shall be displayed by the HMI software.

	4. Flooding Sensor Alarms
	a. The following alarms for the flooding sensors shall be displayed on the operator interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:


	V. MAIN DISTRIBUTION SWITCHBOARD POWER MONITORING
	1. General Description
	a. A Main Distribution Switchboard (MDS) will be provided in the Control Building Electrical Room (formerly the Generator Room) to distribute electrical power to the treatment plant.
	b. A digital power monitor will be provided in the switchboard to provide for complete electrical metering and to monitor the incoming power to the switchboard.
	c. A surge protective device (SPD) will be housed in the switchboard to protect the switchboard from transient voltages that may occur due to lightning or surges on the incoming power line.

	2. Programmable Controller PLC-SBR Inputs
	a. The programmable controller inputs for Main Distribution Switchboard will be wired to PLC-SBR located in the SBR Control Panel.
	b. Digital Inputs (120VAC):
	c. Analog Inputs (4-20mA):

	3. Description of Operation
	a. A microprocessor based digital power monitor will be provided in the switchboard to provide electrical metering and to monitor the voltage on the main bus. The power monitor will have a normally open alarm contact that will close with a phase loss, phase unbalance, phase reversal, overvoltage, or undervoltage condition occurs. This alarm contact will be wired to PLC-SBR. If a voltage alarm occurs, this contact will close, a “Main Distribution Switchboard Power Failure” alarm message shall be displayed on the operator interface located on the SBR Control Panel, and a switchboard power failure alarm shall be displayed by the HMI software.
	b. The surge protective device located in the switchboard will be furnished with a normally open alarm contact. This contact will be wired to PLC-SBR. If a surge alarm occurs, this contact will close, a “Main Distribution Switchboard SPD Alarm” message shall be displayed on the operator interface, and a switchboard SPD alarm shall be displayed by the HMI software.

	4. Main Distribution Switchboard Power Monitoring Alarms
	a. The following alarms for Main Distribution Switchboard Power Monitoring shall be displayed on the operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:


	W. MCC-CH POWER MONITORING
	1. General Description
	a. A digital power monitor will be provided in MCC-CH to provide for electrical metering for the MCC.
	b. A surge protection device (SPD) will be provided in MCC-CH to protect the MCC from transient voltages that may occur due to lightning or surges on the incoming MCC feeder.

	2. Programmable Controller PLC-IP Inputs
	a. The programmable controller input for the MCC-CH Power Monitoring will be wired to PLC-IP located in the Influent Pump Control Panel.
	b. Digital Inputs (24vdc):

	3. Description of Operation
	a. The MCC power monitor will be furnished with a normally open alarm contact. This contact will be wired to PLC-IP. If a power failure occurs, this contact will close, and an “MCC-H Power Failure” alarm message alarm shall be displayed on the operator interface located on the Influent Pump Control Panel, and an MCC-CH power failure alarm shall be displayed by the HMI software.
	b. The surge protective device will be furnished with a normally open alarm contact. This contact will be wired to PLC-IP. If a surge alarm occurs, this contact will close, and an “MCC-CH SPD Failure” alarm message alarm shall be displayed on the operator interface, and an MCC-CH SPD failure shall be displayed by the HMI software.

	4. MCC-CH Power Monitoring Alarms
	a. The following alarms for the MCC-CH Power Monitoring shall be displayed on the operator interface located on the Influent Pump Control Panel, and shall be displayed and logged by the HMI software:


	X. EMERGENCY GENERATOR
	1. General Description
	a. A new 750 KW diesel emergency generator will be pad mounted outside in a weatherproof sound-attenuated housing to provide standby power for the treatment plant loads. The generator will be furnished with a double-wall sub-base fuel tank.
	b. An automatic transfer switch will be provided in the main distribution switchboard to sense a failure of the normal utility power and transfer the plant loads to the emergency generator.
	c. The transfer switch will be furnished with a position indication contact to indicate when the transfer switch is in the “emergency” position. This contact will be wired to PLC-SBR for switch position monitoring by the PLC.

	2. Programmable Controller PLC-SBR Inputs
	a. The programmable controller inputs for the Emergency Generators will be wired to PLC-SBR located in the SBR Control Panel.
	b. Digital Inputs (120VAC):

	3. Description of Operation
	a. The automatic transfer switch will continuously monitor the incoming power source. When a failure of the utility power source occurs, control logic in the transfer switch will start the emergency generator. When the generator is putting out the required voltage and frequency, the transfer switch will transfer the treatment plant loads to the generator. When the transfer switch transfers to the emergency position, a normally open contact on the switch will close. This contact will be wired to PLC-SBR for monitoring of the transfer switch position by the programmable controller.
	b. A generator run relay will be provided in the generator control panel. A normally open contact on this relay will be wired to PLC-SBR for generator run status monitoring by the programmable controller. If the generator is running, an “Emergency Generator Running” alarm message shall be displayed on the operator interface located on the SBR Control Panel, and an emergency generator running alarm shall be displayed by the HMI software.
	c. An alarm relay will be provided in the generator control panel to indicate a generator not in auto alarm. A normally open contact on this relay will be wired to PLC�SBR.  If the generator is not in auto, an “Emergency Generator Not in Auto” alarm message shall be displayed on the operator interface, and an emergency generator not in auto alarm shall be displayed by the HMI software.
	d. A common alarm relay will be provided in the generator control panel to indicate a generator alarm. A normally open contact on this relay will be wired to the PLC�SBR.  If a generator alarm occurs, an “Emergency Generator Common Alarm” message shall be displayed on the operator interface, and an emergency generator common alarm shall be displayed by the HMI software.
	e. A low level switch will be installed in the generator fuel tank to indicate a low level in the tank.  This switch will be wired to a fuel tank low level alarm relay in the generator control panel.  A normally open contact on this relay will be wired to PLC�SBR.  If a low level alarm occurs, an “Emergency Generator Low Fuel Level” alarm message shall be displayed on the operator interface, and an emergency generator low fuel level alarm shall be displayed by the HMI software.
	f. A fuel tank leak sensor will be installed in the generator fuel tank to indicate a leak in the tank.  This sensor will be wired to a fuel tank leak alarm relay in the generator control panel.  A normally open contact on this relay will be wired to PLC�SBR.  If a fuel tank leak alarm occurs, an “Emergency Generator Fuel Tank Leak” alarm message shall be displayed on the operator interface, and an emergency generator fuel tank leak alarm shall be displayed by the HMI software.

	4. Emergency Generator Alarms
	a. The following alarms for the Emergency Generator shall be displayed on the operator interface located on the SBR Control Panel, and shall be displayed and logged by the HMI software:


	Y. CONTROL PANEL POWER MONITORING
	1. General Description
	a. A surge protective device (SPD) will be provided in each control panel and PLC panel to protect the panel components from transient voltages caused by surges on the incoming power line.
	b. A power failure relay will be provided in each control panel and PLC panel to monitor the incoming power to the panel.

	2. Programmable Controller PLC-IP Inputs
	a. The programmable controller inputs for the Control Panel Power Monitoring in the Influent Pump Control Panel will be wired to PLC-IP located in that panel.
	b. Digital Inputs (24vdc):

	3. Programmable Controller PLC-SBR Inputs
	a. The programmable controller inputs for the Control Panel Power Monitoring in the SBR Control Panel will be wired to PLC-SBR located in that panel.
	b. Digital Inputs (120VAC):

	4. Programmable Controller PLC-OP Inputs
	a. The programmable controller inputs for the Control Panel Power Monitoring in the Operations Building PLC Panel will be wired to PLC-OP located in that panel.
	b. Digital Inputs (24vdc):

	5. Description of Operation
	a. A surge protective device (SPD) will be provided in each control panel and PLC panel.  Each SPD will have a normally closed alarm contact that will be wired to its corresponding PLC. If a surge alarm occurs, the alarm contact will open and a “Control Panel Surge Alarm” message shall be displayed on the corresponding operator interface, and a Control Panel surge alarm shall be displayed by the HMI software.
	b. A power failure relay will be provided in each control panel and PLC panel. Each relay will be energized continuously by the main incoming power to the panel. The PLC will provide power failure monitoring for the Control Panel as follows:

	6. Control Panel Power Monitoring Alarms
	a. The following alarms for the Control Panel Power Monitoring shall be displayed on the corresponding operator interface, and shall be displayed and logged by the HMI software:


	Z. 24VDC POWER SUPPLIES
	1. General Description
	a. Two 24vdc power supplies will be provided in each PLC Panel and Control Panel to provide power for the 24vdc programmable controller inputs and the 2-wire instruments. The power supplies will be wired in parallel through a redundancy module so that if one power supply fails, the other power supply will continue providing 24vdc power.

	2. Programmable Controller PLC-IP Inputs
	a. The programmable controller inputs for the 24vdc Power Supplies in the Influent Pump Control Panel will be wired to PLC-IP located in that panel.
	b. Digital Inputs (24vdc):

	3. Programmable Controller PLC-SBR Inputs
	a. The programmable controller inputs for the 24vdc Power Supplies in the SBR Control Panel will be wired to PLC-SBR located in that panel.
	b. Digital Inputs (120VAC):

	4. Programmable Controller PLC-OP Inputs
	a. The programmable controller inputs for the 24vdc Power Supplies in the Operations Building PLC Panel will be wired to PLC-OP located in that panel.
	b. Digital Inputs (24vdc):

	5. Description of Operation
	a. Each PLC will provide failure monitoring for the 24vdc power supplies in its panel as follows:

	6. 24vdc Power Supply Alarms
	a. The following alarms for the 24vdc Power Supplies shall be displayed on the corresponding operator interface, and shall be displayed and logged by the HMI software:


	AA. UNINTERRUPTIBLE POWER SUPPLIES
	1. General Description
	a. An uninterruptible power supply (UPS) will be provided in each PLC and Control Panel to provide continuous power for the equipment in the control panel.

	2. Programmable Controller PLC-OP Inputs
	a. The programmable controller inputs for the UPS in the Operations Building PLC Panel will be wired to PLC-OP located in that panel.
	b. Digital Inputs (24vdc):

	3. Programmable Controller PLC-IP Inputs
	a. The programmable controller inputs for the UPS in the Influent Pump Control Panel will be wired to PLC-IP located in that panel.
	b. Digital Inputs (24vdc):

	4. Programmable Controller PLC-SBR Inputs
	a. The programmable controller inputs for the UPS in the SBR Control Panel will be wired to PLC-SBR located in that panel.
	b. Digital Inputs (120VAC):

	5. Description of Operation
	a. Each UPS will be furnished with a normally open contact that will close when the UPS is operating on battery power. This contact will be wired to the PLC in the corresponding panel. When normal power fails and the UPS is operating on battery power, a timer in the programmable controller will be started. If this timer times out and the UPS is still on battery power, a "UPS on Battery Power" alarm message shall be displayed on the corresponding operator interface, and a UPS on battery power alarm shall be displayed by the HMI software.
	b. Each UPS will be furnished with a normally open contact that will close when the UPS battery needs replaced. This contact will be wired to the PLC in the corresponding panel. If the battery needs replaced, a timer in the programmable controller will be started. If this timer times out and the UPS battery still needs replaced, a "UPS Replace Battery" alarm message shall be displayed on the corresponding operator interface, and a UPS battery needs replaced alarm shall be displayed by the HMI software.
	c. A UPS failure relay will be provided for each UPS in the corresponding panel. This relay will be energized continuously by the UPS. The programmable controller will provide failure monitoring for the UPS as follows:
	d. Each UPS failure relay will have two normally open contacts and two normally closed contacts in addition to the normally closed contact being utilized for failure monitoring of the UPS. The UPS will be wired through two normally open relay contacts, and the 120 VAC power will be wired through two normally closed relay contacts. If the UPS fails, the UPS failure relay will be de-energized and the 120 VAC power will power the control panel.

	6. Uninterruptible Power Supply Alarms
	a. The following alarms for the Uninterruptible Power Supplies shall be displayed on the corresponding operator interface, and shall be displayed and logged by the HMI software:


	BB. OPERATOR INTERFACE TERMINALS
	1. General Description
	a. A programmable operator interface terminal will be provided on the following PLC and Control Panels to display graphic screens and alarm messages for the area of the plant where the panel is located:

	2. Description of Operation
	a. Whenever an alarm occurs, a corresponding alarm message will be displayed on each operator interface as previously described in the Description of Operation.
	b. An alarm message will remain in the system until its corresponding alarm is cleared. The operator shall be able to acknowledge and clear the alarms from the operator interface.
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