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1 DESIGN DETAILS

Brisbane City Council Water Distribution developed a process design and functional specification
for an Acetic Acid Dosing System based on the requirement to reduce the concentration of
phosphorus in the plants discharge. Brisbane City Council were responsible for the civil/structural
design of the unloading and chemical storage area including the roof structure.

Tenix developed the mechanical design based on the parameters supplied within the contract
specification which was derived from the process design.
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5.1. Section 2 - Design Criteria
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2 DESIGN CRITERIA

The mechanical design was based around the project P&ID (Drawing Number 486/5/5-0051-004)
developed and issued by Council. The maximum chemical flow requirement for the system was
specified at 150L/hr and the dilution water flowrate was specified as 1000L/hr.

A package dosing skid was procured from Alldos incorporating the required storage tank,
duty/standby dosing pumps, specified valves, subsequent pipework and electrical control panels
incorporating the Dosing System PLC.

The mechanical design was developed around the requirements of AS3780 — 2008 Storage and
Handling of Corrosive Substances and AS1940 — 2004 The Storage and Handling of Flammable
and Combustible Liquids. These standards provide the guidelines for unloading and storage
requirements relating to the Acetic Acid dosing facility.

Initially the specification requested the design be suitable for the use of Glacial Acetic Acid,
however after investigation it was identified that Glacial Acetic Acid is a classified as a flammable
liquid under AS1940 -2004, and as such would have required a different design approach to that
initially planed. It was then decided to limit the Acetic Acid solution to be stored within the bulk
storage tank to a maximum concentration of 80%.

At concentrations of 80% or below Acetic Acid is classified as C1 combustible liquid provided the
liquid is not exposed to temperatures greater than 6degC below the liquids flash point as per
Section 1 of AS2430.3.3 Classification of Hazardous Areas — Examples of Area Classification —
Flammable Liquids. An Orica MSDS for 25-80% acetic acid solution identified a flash point of
67degC for a 75% solution. In order to ensure temperatures of the mechanical equipment would
not exceed 60degC it was advised not to keep Acetic Acid onsite without the installation of the roof
structure. This was recommended so that the steel items such as pipework, vales or framework
would not be heated due to direct exposure with the sun.

The electrical design was based on the requirements of the process design, functional specification
and mechanical equipment procured and was built and installed in accordance with AS3000 —
2007 Electrical Installations.
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2.1 Geotechnical Investigation

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 5 of 35



SI21 Sanagate S1P - Phospnhorous Reauction - fenix - OM Manual - volume o
Design Reports, Appropriate Records and Appendices

city design

Sandgate WRP
Proposed Acetic Acid Facility

Geotechnical Investigation

August 2008

_A— =
oL T

Dedicated to a Better Brishane

ground engineering

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 6 of 35



S121 Sanagarte SIP - Phosphorous ReducTtion - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 7 of 35



S121 Sanagarte SIP - Phosphorous ReducTtion - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 8 of 35



S121 Sanagarte SIP - Phosphorous ReducTtion - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 9 of 35



S121 Sanagarte SIP - Phosphorous ReducTtion - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 10 of 35



S121 Sanagarte SIP - Phosphorous ReducTtion - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 11 of 35



SI21 Sanagate S1P - Phospnhorous Reauction - fenix - OM Manual - volume o
Design Reports, Appropriate Records and Appendices

Design G Bruyeres hupust 08
Drawn P Bowles Augusl 08
Checked G. Bruyeres Al 02
Scale AS SHOWN A4

CITY DESIGN
STRUCTURAL DESIGN
GEOTECHNICAL REPORT
SANDGATE WWTP
BOREHOLE LOCATION

T "
Dedicawd ko @ betier Rrisbuse

City Design

The Engineering Group - Ground Engineering

—
webing
e /2

Report Reference No.
CD/T3-G1/081056PRO01A

Fig.

1

Q-Pulse Id: TMS1593

Active: 15/04/2016

Page 12 of 35




S121 Sanagarte SIP - Phosphorous ReducTtion - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 13 of 35



S121 Sanagarte SIP - Phosphorous ReducTtion - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 14 of 35



S121 Sanagarte SIP - Phosphorous ReducTtion - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 15 of 35



S121 sanagare SIP - Phospnorous Reauction - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

5.2. Section 3 - Process Design
Description
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3 PROCESS DESIGN DESCRIPTION

Refer to Brisbane City Council Water Distribution Functional Specification included herein for the
Process Design Description.
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FUNCTIONAL SPECIFICATION FOR
ACETIC ACID DOSING FACILITY
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Revision Control

Revision | Date Amendment Details Responsible

Number Officer

V1 2008-05-12 Prepared from FD V4 (Originated by Cyril Tollari) Rahim Janfada

V2 2008-05-26 Cyril Tollari and Graham Simpson’s comments Rahim Janfada
incorporated

V3 2008-06-17 Cyril Tollari Updated to reflect latest changes Cyril Tollari

V4 2008-06-26 Cyril Tollari Updated to reflect latest changes Cyril Tollari

V5 2008-07-10 Bill's Comments Incorporated Rahim Janfada

V6 2008-07-15 For Tender Issue Rahim Janfada

V7 2008-08-01 Clarification of sump pump operation, dosing pump Peter Tranter

flow monitoring and operation.
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1. Introduction

The purpose of this document is to specify the functional requirements of a Chemical
Storage & Dosing System for Sandgate Water Reclamation Plant (WRP) Phosphorus
Reduction. The chemical used for this process shall be Acetic Acid that will be
supplied and installed as a package plant.

The package plant software design for this process shall operate as one of several
slave control systems under the control of the Sandgate Water Reclamation Plant’s
master control system.

Sandgate WRP in currently controlled by a PLC/SCADA based control system that
was installed by Brisbane Water Enviro Alliance (BWEA) in 2006. The Plant SCADA
system servers and PLCs are connected to a Local Area Network (LAN) via an
Ethernet TCP/IP Protocol.

The PLCs installed at the Plant are from Siemens S7-300 Series and the SCADA
system is Citect. It is expected that the new Acetic Acid Dosing System will be
supplied complete with its on-board PLC fully programmed to run the dosing system.
The status of the Dosing system shall be monitored on the SCADA and some control
commands shall also be issued from the SCADA as explained in the document.

Acetic Acid Dosing Package Plant shall be installed on the grassed area near the Inlet
Works and will dose into each Feed Chamber of the Flowsplitter No. 2 to the
Bioreactors 1&2.

An Acetic Acid Dosing Control Panel will be part of the package-dosing unit
including a small PLC fully programmed to control the dosing system. Supply of a
package unit for the dosing system needs to have provisions made for connection of
the new control panel to the existing Siemens S7 PLCs via Ethernet

Associated Documents: the following documents should be read in conjunction with
this Functional Specification:

» P&ID Drawing No. 486/5/5-0051-003 & 004

» Proposed Acetic Acid Dosing Lay Out Plans Drawing No. 486/5/5-0005-
032 &33.

» Instrument and equipment list

2. Acetic Acid Dosing Purpose and Capacity Requirements

From 1% January 2009, the licence for the Sandgate WRP restricts the phosphorus
discharge from Sandgate WRP to Moreton Bay to:
- 6 mg/L maximum Total Phosphorus (TP) concentration allowed in the
effluent.
- 18250 kg per year annual mass load calculated from a 50" percentile TP
concentration of 2 mg/L and ultimate catchment average dry weather flow of
25 ML/d.
The current process at Sandgate WRP is able to achieve around 77% Phosphorus
Removal, bringing influent TP of 13 mg/L down to 3 mg/L.
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The new Acetic Acid Dosing System will be sized to remove an extra 2 mg/L on

average and in the worst case an extra 5 mg/L.

Extra Effluent TP to Remove Acetic Acid Dose Setpoint
mg/L mg/L
5 46.86
4 37.49
3 28.12
2 18.74
1 9.37

The new Acetic Acid Dosing System shall incorporate the following components:

e Acetic Acid Storage Tank with a minimum required capacity of 25KkL;

capacity each in a duty/standby configuration;

Acetic Acid Dilution Water System;

486/5/5-0051-004

Acetic Acid Dosing System Control Panel;
Acetic Acid Fill Point Local Indicator Panel;
Pipeworks, Instruments and valving as shown on the P&I Diagram Drawing No.

Acetic Acid Feed Dosing System with two pumps with up tol150L/h dosing

The following sections describe the above listed components complete with their
control loop descriptions, equipment, alarms and SCADA displays to enable the

Dosing System supplier to program their PLC.

3. Dosing System Equipment and Control Descriptions

This section describes all controls associated with the Acetic Acid Storage & Dosing

System.

3.1 Acetic Acid Storage Tank Level Controls and Monitoring

The Storage Tank TK-01 shall be a vertical cylindrical tank with a minimum required
capacity of 25 m3 — Fibreglass max 4m diameter, 2.5m wall height. The chemical
storage tank shall comply with the requirements specified in the Australian Dangerous
Goods Code and relevant Australian Standards including AS3780:1994, Workplace
Health and Safety Codes and Environmental Legislation.

3.1.1 Hardwired Devices

Equipment List

Not applicable.
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Instrumentation List

Tag Mnemonic Description EU Min | Max
LITO1 Acetic_Tank Level | Acetic Acid Storage Tank % 0.00 | 100
Level Transmitter
LSHO1 Acetic_Tank LSH | Acetic Acid Storage Tank | Switch | - -
Level High
LSHO2 Acetic_Tank Bund | Acetic Acid Storage Bund | Switch | - -
_LSH Level High

3.1.2 Control Loop Details

The Acetic Acid Storage Tank Level Transmitter LITO1 Profibus analog signal shall
be used for the following Process Alarm/Trip conditions:

o If the Level is less than the Level Low Setpoint, Acetic Acid Storage Tank
Level Low Acetic Acid Delivery Required Warning Alarm shall be generated.

o If the Level value is less than the Level Low Low Setpoint, Acetic Acid
Storage Tank Level Low Low Acetic Acid Dosing System Shutdown Alarm
shall be generated. This is a latched alarm (Note: any latched alarm will
require operator’s reset to unlatch).

The Acetic Acid Storage Tank Level Switch High LSHO1 is monitored for the
following Process Alarm condition:

e If the Level Switch High is activated, the Acetic Acid Storage Tank Level
Switch High Acetic Acid Delivery Shutdown Alarm shall be generated. This
alarm will activate an audible alarm and cut electricity to the local GPO
powering the Acetic Acid Delivery Truck Transfer Pump on the Fill Point
Local Indicator Panel. This is a latched alarm.

The Acetic Acid Storage Bund Level Switch High LSHO02 is monitored for the
following Process Alarm condition:

e If the Level Switch High is activated, the Acetic Acid Storage Bund Level
Switch High Alarm shall be generated.

3.1.3 Control Loop Parameters

Operator Selection

Not applicable.
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Tag Mnemonic Description EU Preset

XXXX | Acetic_Tank_Level L | Acetic Acid Tank Level Low | % 25.00
_SP Setpoint

XXXX | Acetic_Tank_Level L | Acetic Acid Tank Level Low Low | % 10.00
L SP Setpoint

XXXX | Acetic Bulk Conc Acetic Acid Bulk Concentration %w/w | 60.00

XXXX | Acetic Bulk SG Acetic Acid Bulk Specific Gravity - 1.049

3.1.4 Interlock Conditions

The following interlocks are applicable to the Storage Tank Levels:

e Acetic Acid Delivery Truck Transfer Pump on the Fill Point Local Indicator Panel
is interlocked with the High Level Switch on the tank to stop filling the tank when
it gets to a high level to prevent overflow.

e Acetic Acid Storage Tank Level Low Low signal is interlocked with Acetic Acid
Dosing System to shutdown at low-low level for pumps protection.

3.1.5 Data transfer to/from other control loops

Not applicable.

3.1.6 Alarms
The following alarms shall be communicated from the Dosing System PLC to the
SCADA:
Tag Instrument | Name / Area Description
XXXX | LITO1 ACETIC ACID LEVEL TRANS ACETIC ACID LOW -
TANK DELIVERY REQUIRED
XXXX | LITO1 ACETIC ACID LEVEL TRANS LOW LOW - ACETIC
TANK ACID DOSING SHUTDOWN
XXXX | LITO1 ACETIC ACID LEVEL TRANS SIGNAL INVALID
TANK
XXXX | LSHO1 ACETIC ACID LEVEL SWITCH HIGH - ACETIC
TANK ACID DELIVERY SHUTDOWN
XXXX | LSH02 ACETIC ACID BUND LEVEL SWITCH HIGH
TANK

3.1.7 Reports

Not applicable.

3.2 Acetic Acid Dosing System Controls

3.2.1 Hardwired Devices

Equipment List

Q-Pulse Id: TMS1593
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The Acetic Acid Dosing system consists of the following components:

e Acetic Acid Dilution Water System; and
e Acetic Acid Feed Dosing System including Duty/Standby Acetic Acid Feed
Dosing Pumps PU-01 & PU-02

Instrumentation List

e Pneumatic Actuated Flow Control Valve FCV-02 on the Dilution Water Pipe;

e Flow Switch FSL-01 on the Dilution Water Pipe;

e Pneumatic Actuated Flow Control Valves FCV-04 & FCV-05 on dosing pumps
delivery line;

e Pressure Gauge PI-01 mounted on the common pipe of dosing pumps discharge;

3.2.2 Control Details

Operation of the Acetic Acid Dosing System is enabled / disabled by the Operator at
the SCADA and applies to all system components (IN AUTO MODE).

Any cause of a shutdown on the Acetic Acid Dilution Water or Acetic Acid Feed
Dosing Systems will generate an Acetic Acid Dosing System Shutdown alarm. This
alarm will be latched.

Operator Selection

Selection Description Enabled
ENABLE/DISABLE | Enable/Disable operation of the Acetic Acid | Always
Dosing System

3.2.3 Interlock Conditions

Interlock between dilution water and dosing system will be installed to prevent dosing
system without dilution water being available.

3.2.4  Acetic Acid Dilution Water

The function of the (Service) Dilution Water is to dilute the Acetic Acid to safe-carry
the Acetic Acid solution for dosing at the Bioreactors No 1&2 (via the Feed Chambers
No 1&2 of the Flowsplitter No 2).

The plant service water pressure is 670kPa, it is intended that the Flow Control Valve
(FCV-103 25mm Maric valve on the P&ID) to throttle flow to a constant flow of
1000L/h at 200kPa (regardless of upstream water pressure) so that the Dosing Pump
will only discharge into service pressure of less than 200kPa at all times.

The valve FCV103 is open for Dilution Water flowrates greater than 1000 L/h (0.3
L/s). This is the minimum dilution water flowrate required to ensure safe dilution of
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Acetic Acid solution from maximum 75% to below 10% strength for the maximum
dosing rate of 150 L/h deliverable by the Dosing Pump.

3.2.4.1 Hardwired Devices

Equipment List

Tag Mnemonic Description Type

FCV Acetic_Dil_Valve | Acetic Acid Dilution Water Valve Valve

103

FCV02 | Acetic_Dil Valve | Acetic Acid Dilution Water Pneumatic | Valve
Valve

Instrumentation List

Tag Mnemonic Description EU Min | Max
FSLO1 | Acetic_Dil FSL | Acetic Acid Dilution Water | Switch | - -
Flow Switch
ZS002 | Acetic_Dil_Val | Acetic Acid Dilution Valve | Switch | - -
ve ZSO Open Limit Switch
ZSC02 | Acetic_Dil_Val | Acetic Acid Dilution Valve | Switch | - -
ve ZSC Closed Limit Switch

3.2.4.2 Dilution Water Control Loop Details

The flow control valve FCV02 outlined in the above Equipment List Table shall
operate as follows:

e The Valve will be energised to open on Acetic Acid dosing startup and will be
de-energised to close on Acetic Acid dosing shutdown after a set period of
delay time (Acetic_Dilution_Stop_Delay_SP).

e On start up Dilution Water healthy and flow on will be detected for a set time
before dosing is allowed to start.

e On shutdown the Dilution Water will run for a set period of time after dosing
system shuts down.

The Low Flow Switch FSLO1 is monitored for the following Process Alarm
conditions:

e |f the Acetic Acid Dilution Water Flow Switch Low FSLO1 is activated for a
set period of time (5 sec.) while FCV02 is in open position, Acetic Acid
Dilution Water Flow Switch Low - Acetic Acid Shutdown Alarm will be
generated. This alarm is latched.
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SCADA Adjustable Parameters

Tag | Mnemonic Description EU | Preset

XXX | Acetic_Dil_Stop_Delay | Acetic Acid Dilution Water | Sec | 180

X SP Stop Delay Set Point

XXX | Acetic_Dil_Water Low | Acetic Acid Dilution Water | Sec |5

X Flow Stop Timer SP Low Flow Time Delay Set

Point
Alarms

Tag Instrument | Name / Area Description

XXXX | FSLO1 ACETIC ACID DILUTION WATER FLOW SWITCH
DILUTION WATER | LOW - ACETIC ACID SHUTDOWN

XXXX | FCV02 ACETIC ACID DILUTION WATER FLOW CONTROL
DILUTION WATER | VALVE FAILED TO OPEN

XXXX | FCV02 ACETIC ACID DILUTION WATER FLOW CONTROL
DILUTION WATER | VALVE FAILED TO CLOSE

XXXX | FCV02 ACETIC ACID DILUTION WATER FLOW CONTROL
DILUTION WATER | VALVE LIMIT SWITCHES

DISCREPANCY

3.25  Acetic Acid Feed Dosing Pumps, Flow Monitoring and Control

There are two Acetic Acid dosing pumps capable of handling up to 150 L/h Acetic
Acid at 400 kPa each to deliver Acetic Acid to the mixing point with the dilution
water. The pumps are 110-240V AC 50Hz electrically powered pumps and will
operate in duty/standby arrangement.

The function of the Acetic Acid Feed Dosing Pumps is to dose Acetic Acid into the
Feed Chambers No 1&2 of the Flowsplitter No 2 (directly feeding the Anaerobic Zone
of the Bioreactors 1&2).

A pressure indicator, a pulsation damper, pressure sustaining valve, a non-return valve
and an isolation valve are located on the common discharge side of the dosing pumps.

3.2.5.1 Hardwired Devices

Equipment List

Tag Mnemonic Description Type
PUO1 Acetic Feed PU1 | Acetic Acid Feed Dosing Pump No. 1 | VSD or Stroke Control
PU02 Acetic Feed PU2 | Acetic Acid Feed Dosing Pump No. 2 | VSD or Stroke Control
FCVO04 | Acetic_Feed PU1 | Acetic Acid Feed Dosing Pump No. 1 | Valve

_Valve Anti-syphon Valve
FCVO05 | Acetic_Feed PU2 | Acetic Acid Feed Dosing Pump No. 2 | Valve

_Valve Anti-syphon Valve
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Instrumentation List

Not applicable.

3.2.6  Dosing Pumps Control Modes

Each pump will be able to be operated in one (1) local manual mode and two (2) remote
modes. The local and remote mode selection is selectable from one common three
position (Local Manual/ Off/ Remote) switch mounted on the Dosing System Control
Panel (CP). The operating modes are: Local Manual and Remote Modes as detailed
below.

NOTE: IN ALL CONTROL MODES THE FOLLOWING INTERLOCKS SHALL
APPLY:

e On initiation of the Acetic Acid Dosing System the Acetic Acid Dilution Water
will start followed by the Acetic Acid Feed Dosing after a set time delay.

e The Anti-syphon Valve for the Acetic Acid Feed Dosing Pump is energised to
open on pump run and de-energised to close on pump stop. This is to prevent
syphoning and is active in all control modes.

e The Acetic Acid Feed Dosing Pump comes with an integral Low Flow Switch to
fault the pump under low flow conditions and start the Standby Pump (In Remote
Auto mode only).

Local Manual Mode
When a pump is selected to Local Manual, the pump will start via its hardwired
start/stop push buttons mounted on the escutcheon plate of the Control Panel.

Remote Mode

This mode is the pumps normal operation mode. In Remote mode, the start/stop
commands and dosing rate signal to the dosing pump are sent from the PLC initiated
from the Citect system operator station.

In Remote mode, the dosing rate will be controlled by a Profibus analogue output
signal from the PLC.

Normal operation in remote mode of the dosing plant via the SCADA system will
have two modes of operations displayed on the operator station screen and selectable
from the Citect SCADA screen as follows:

¢ Remote Manual
e Remote Auto (Flow Paced)
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Remote Manual Mode

When the Dosing Pumps Rate Controller mode is in remote manual the operator can
directly enter the pump dosing rate in L/hour and the PLC will run the pump at that
rate. The pump is started and stopped by the operator from the SCADA screen.

Remote Auto (Flow Paced) Mode
In AUTO Feed Control mode the Acetic Acid Feed Dosing Pump Flow Setpoint shall
be provided by the Flow Controller from the Acetic Acid Dose Rate Setpoint from
either:
e A Scheduled Setpoint Mode (set points details to be provided during software
design).
e A fixed Dose Entered Manually by the Operator (in mg/L).

Flow Setpoint

The algorithm for calculating the Acetic Acid Feed Dosing Flow Setpoint is as
follows:

Acetic_Feed Flow_SP [L/h]

= Acetic_Feed_Dose_ SP [mg/L] x FS2_Feed Flow [L/s](existing flowmeter
FIT85102 called the Plant Feed Flowmeter signal on raw screened sewage line) /
Acetic_Bulk_SG [-] / Acetic_Bulk_Conc [%] x 3.6 / 1000

Pump Speed Determination

Minimum flow / speed and Maximum flow / speed data points will be entered into the

PLC to develop a linear relationship for determination of the pump speed. These data
points will be adjustable at the SCADA.

3.2.6.1 Control Loop Parameters
Operator Selection

Not applicable.

SCADA Data
Tag Mnemonic Description EU
XXXX Acetic_Feed_Flow_SP Calculated Acetic Acid Feed Dosing | L/h
Flow Setpoint
SCADA Adjustable Parameters
Tag Mnemonic Description EU | Preset
XXXX Acetic_Feed_Dose SP Acetic Acid Feed Dose Rate | mg/L | 37.49
Setpoint
XXXX Acetic_Feed PU_Start Delay SP | Acetic Feed Pump Start| Sec |10
Delay Setpoint
XXXX Acetic_Feed Flow_Dev_SP Acetic Acid Feed Dosing | % 10.00
Flow Deviation SP
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3.2.6.2 Interlock Conditions

Device | Interlock Conditions

PUO1 LITO4 Acetic Acid Storage Tank Level Low Low Alarm Active
PU02 XXXX Service Water Tank Level Switch Low Low Active
XXXX Flowsplitter 2 Feed Flow — No flow signal

FSLO1 Acetic Acid Dilution Flow Switch Low Active

ZSC02 Acetic Acid Dilution Valve Closed or not Open

3.2.6.3 Data transfer to/from other control loops

Tag Mnemonic Description Type
XXXX FS2 Feed Flow Flowsplitter 2 Feed Flow Read
XXXX Acetic Bulk Conc Acetic Acid Bulk Concentration Read
XXXX Acetic Bulk SG Acetic Acid Bulk Specific Gravity Read

3.2.6.4 Alarms

Tag Instrum | Name / Area Description
ent
XXXX PUO1 ACETIC ACID FEED PUMP | FLOW SWITCH LOW
NO. 1 SHUTDOWN
XXXX PUOQ2 ACETIC ACID FEED PUMP | FLOW SWITCH LOW
NO. 2 SHUTDOWN

3.2.6.5 Reports

Tag Description EU Report
XXXX Acetic Acid Feed Dosing Volume L/d Daily

3.2.6.6 Control Philosophy of Dosing Pumps

The control philosophy for dosing pumps is as described below:

e A Duty/Standby Selector Switch will control the duty/ standby function in Local
mode. In Remote mode the duty/standby selection will be done by the PLC.

¢ In Remote mode failure of the duty pump would start the standby pump and an
alarm would be raised.

e The duty-dosing pump will stop if a low-low level signal is received from the
storage tank.

e The duty-dosing pump would stop if a low flow signal is received from the
dilution water line flow switch and an alarm would be raised.

The dosing pumps will be either digital dosing pumps or positive displacement
diaphragm-type pump driven by an electric stepper motor capable of controlling the
stroke speed. Similar to the functionality of the Grudfos Alldos DDI1222.

Page 13 of 13 1/10/2008
Appendix A - Sandgate P Removal Functional Specification V7- Tender Issue (2008-08-01).doc

Q-Pulse Id: TMS1593 Active: 15/04/2016 Page 30 of 35



S121 Sanagarte SIP - Phosphorous Reauction - lenix - OM Manual - Volume o
Design Reports, Appropriate Records and Appendices

Sandgate WRP Phosphorus Reduction
Functional Description for
Acetic Acid Dosing Facility

Each pump will be provided with:

(@) A flow monitor that is connected and monitored by the pump controller itself.
(b) Remote on/off input

(c) Speed/flow input

(d) Speed flow output

(e) Fault output on error detection of the pump and or power failure.

(F) Means of detection that the pump is not operating in remote.

4  Truck Unloading and Storage Bund Drainage System

Stormwater drain from Truck Unloading Bund and any wash down from the Acetic
Acid Storage Bund will be collected to a Drainage Sump as shown on the P&ID
Drawing No. 486/5/5-0051-004. The aim is to pump stormwater excess accumulating
in these areas to the Inlet Works. This stormwater will possibly contain diluted small
acetic acid and oil spills but not a harmful level to the Plant process.

The following arrangement will be made to prevent any issues associated with the
spillage of chemicals:

A manual valve will be installed between the Truck Unloading Bund and the
Drainage Sump that will be left at Normal Open Position (NO) at all times except
during chemical unloading, the truck driver will be required to shut this valve
before starting to unload the Acetic Acid to ensure any major spillage does not
flow into the Drainage Sump. If there is any major spillage it will be kept in the
Unloading Bay and drained into a truck not into storm water drainage system.

- A manual valve will be installed between the Storage Bund and the Drainage
Sump that will be kept at Normal Closed Position (NC) at all times except during
storage area washdown. The Plant Operator will open this valve after a washdown
or stormwater collection and drain the water into the Drainage Sump if there are
not any major chemical contents. If there is a major chemical spillage in the
Storage Bund it will be kept and drained into a truck not into the storm water
drainage system.

- The Drainage Sump will be equipped with an automated submersible pump with
an integrated float switch to pump the stormwater to the Plant Inlet Works. The
sump pump shall be sized to pump approximately 10 L/s @ 10m head.

- A Truck Unloading Bund High level switch shall be installed and connected to the

PLC to provide an alarm to the Plant SCADA system in the event of a failure of

the submersible pump in the Drainage Sump.

4.1 Drainage System Alarms
Tag Instrument | Name / Area Description
XXXX HLS Truck Unloading Truck Unloading Bund High
Drainage Bund Level Alarm

(6]

Dosing System Control Panel
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Power for the new dosing system will be provided from a new Control Panel (CP)
supplied as part of the package plant. The three (3) phase power supply to the Control
Panel will be provided from the existing Bioreactor No.2 Switchboard. .

The new control panel will house the power and control equipment, the pump and
alarm local controls and the alarm indication as well as the cable marshalling.
Equipment will include 415V main switch/power distribution, pump motors control
relays, PLC Processor and I/0O modules, 1/0 module interfacing terminals and 24V dc
power supply.

The Dosing System PLC will be connected to the Bioreactor No 2 (see general
specification) Siemens S7-300 PLC via Ethernet to communicate all control and
monitoring data between the Plant SCADA System and the Dosing Package PLC. The
preferred type of PLC for Dosing System shall be a Siemens S7-300 series PLC.

The dosing system control mode is selected from a Remote/Off/Local Manual selector
switch mounted on the escutcheon panel behind the main door of the control panel.

The dosing system fault/shut down flashing indicator is mounted on the escutcheon
panel.

5.2 Dosing Pump Duty and Rotation

The Pump Duty Selection function in the Dosing System PLC will monitor the
availability of every pump and control the rotation of the duty pump. It is not intended
to run both pumps in parallel. The Duty Pump rotation is rotated every time the
current Duty Pump stops. It is also rotated whenever there is a request to start the
Standby Pump by the operator via the SCADA Station.

The duty selection of the two (2) dosing pumps is to be changed each day to ensure
that the pumps experience the same wear and tear. An hour run meter will be installed
for each pump to allow such monitoring. In the event that the duty pump stops or goes
into fault, the stand-by pump is to become the duty pump and start immediately. An
alarm is to be raised to the SCADA system. Similarly, in the event of the stand-by
pump stopping or going into fault a relevant alarm is to be raised. The duty pump on
power up will default to Pump No. 1.

6 SCADA Requirements

The Existing Citect SCADA system will be programmed and configured by Brisbane
Water to provide all control, alarms and monitoring functions via the plant operator
room PC.

6.1 Screens

The Citect SCADA system will have a dedicated page displaying tank, pumps, valves
and instrumentation as per the P&ID diagram. All devices shall be configured as per
the current Citect standard include project, including all standard popup screens
required for each equipment.

6.2 Trends
The following trends shall be made available for the operators as standard trend pages.
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#

Trend

Sample Rate

Units

1

Storage Tank Level

5 sec

%
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Acetic Acid Dosing Trend Screen

# Trend Sample Rate Units

1 P1 Flow Paced Dosing Rate 5 sec L/hr

2 P2 Flow Paced Dosing Rate 5 sec L/hr

3 Flow Dosing Set Point 5 sec L/hr

4 Raw Screened Sewage Flow used 5 sec L/s

for flow pacing
5 Acetic Acid Dose Set Point 5 sec Mg/L
6 Dilution Water Flow Switch 5 sec On/Off Time
6.3 Reports

Daily and Monthly reports will be developed in consultation with the Production
Branch. These reports will be developed using the existing site Access Reports and
will include the totalized flows (Bioreactors inlet, Acetic Acid dosing), pump hours
run, Average/Min/Max Sensor Reading for the Total Phosphorus (TP) levels.

7 Quality Control of PLC Software Development

The Dosing Package Supplier shall obtain from Brisbane Water’s Network Control
Systems (NCS) examples of code and configuration and shall program the Dosing
System PLC to the standards expected.

This shall include detailed commenting within the code.

All intellectual property contained within the code and software development shall
remain the property of Brisbane Water.

The developed software, Factory Acceptance Test (FAT) and Site Acceptance Test
(SAT) plans shall be provided to NCS for inspection and approval.

Factory testing shall be conducted at the contractor’s premises prior to loading on site.
NCS shall supervise and approve the loading of all software on the Council’s site.

Complete backups and storage of existing projects must be taken prior to any site code
change.
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Appendix A - Drawings
Drawings:

Drawing No. Description

486/5/5-0051-003  Acetic Acid Dosing General Notes and Symbol Legend

486/5/5-0051-004  Acetic Acid Dosing Piping and Instrumentation Diagram

486/5/5-0005-032  Acetic Acid Storage & Dosing General Arrangement

486/5/5-0005-033  Acetic Acid Storage & Dosing Storage and Unloading Facility
Cross Sections

486/5/5-S3T010 Sandgate PLC/SCADA Network
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