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CANUNGRA STP
General
All reasonable care must always be taken to ensure the plant is without risk to the health and safety
of the people who operate and maintain the plant as required by the Workplace Health and Safety
Act. http://dir.qld.gov.au/workplace/index.htm

Plant Use
The plant must only be used for the purposes for which it has been designed and in the interests of
safety; the safe working loads on the items of the plant are not to be exceeded.

Owner’s Responsibility
All persons performing work on the plant must be competent and capable of performing the work
and must be familiar with the plant.  Adequate information, instruction, training and supervision must
be provided to enable the persons to perform work without risk to health and safety.

It is the owner’s responsibility to ensure that all persons entering or working on the plant use the
appropriate personal protective equipment.  Personal protective equipment includes gloves, safety
glasses, hard hats, ear protection, safe footwear and where necessary specialist protective clothing
for hazardous areas.

All maintenance, service and repairs must be performed as and when required.

Isolation of Equipment
Any item should be isolated before maintenance or repairs commence to ensure that the
inadvertent operation of the item does not result in the risk to the health and safety of any person.

Where the item is isolated and total or partial plant shutdown will result any total or part ial shutdown
should not allow a hazardous situation to be created.

Where the item cannot be isolated another person should be stationed at the controls of the plant
and an effective means of direct communication should exist between the persons carrying out the
maintenance and the person stationed at the controls.

Refer to the applicable QUU Lock Out & Tag Out Procedures.

Safeguards
All safeguards provided as protection against moving parts must be retained in position at all times
during normal operation.

Environment
All persons performing work on the plant must comply with the relevant QUU and Queensland State
requirements regarding the use and disposal of chemicals, lubricants and hazardous materials.

WORKPLACE HEALTH
& SAFETY
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Canungra STP Emergency Contacts

The controlled version of this document is registered on the QUU intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 1 of 1
Document Owner: Authorised by: Authoriser

Emergency Contact
Phone Numbers

For Canungra STP
Emergency Services Number – 000
All services approx 9 mins travel to site

Fire (admin only): Cnr Finch Rd & Pine St, Canungra 5583 7513
Police (admin only): 33 Kidston St, Canungra 5543 5120
Ambulance : 24 Christie St, Canungra
Poisons Information : 13 11 26

EPA Pollution Hotline Number (do not contact without authority) - 1300 130 372

Medical Treatment

Doctors: Canungra Family Practice – 49 Christie St, Canungra 5543 5688
Beaudesert Hospital – 64 Tina St, Beaudesert 5541 9111

Operations

Ipswich Control Room: 3810 7998

Key Staff

Michael Oakey (Service Delivery Leader) 5540 5294
(Mobile No.) 0447 206 089

Robyn Maddaleng (Compliance Officer)
(Mobile No.) 0408 772 741

Ron Hyde (WH&S Officer)
(Mobile No.) 0416 013 860

Joe Tam (Control Systems Engineer)
(Mobile No.) 0419 024 391

Hilary Goebel (Maintenance Supervisor)
(Mobile No.) 0438 289 367
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Canungra STP Delivery Driver Emergency Contacts

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date:     08/10/2008 Page: 1 of 1
Document Owner: Authorised by: Authoriser

Delivery Driver
Emergency Contact

Phone Numbers

Emergency Services Number  000

Key Staff
Service Delivery Leader

5540 5294

or

0447 206 089

Other

Poisons Information – 13 11 26
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Product Name Manufacturer
Location and 
Application

Control Measures Qty
People 

Exposed
Time 

Exposed
Hazardous 

(Y/N)
UN Number

HazChem 
Code

Dangerous 
Goods Code

Likelihood Consequence
Risk Rating - 

auto calculated
Conclusion

Risk Conclusion - 
auto calculated

Aluminium Sulphate Liquid 
(T.I.F.)

Omega Chemicals
Chemical Storage 
Area/ Treatment 

Coagulant

Experienced & trained Staff. MSDS available at point of use. Installation was subjected to 
safety design reviews and hazops processes. Installation complies with regulatory 
standards.  Personal and emergency PPE (Gloves, goggles, chemical suit & full face 
respirator)have been provided. Safety shower and eye wash provided. Storage rooom fitted 
with appropriate lighting and ventilation. Unauthorised access prevented with locking 
devices. Product is seggregated from other reactive substances. Storage is protected from 
damage.

1 X 3000 L
Oper / Rel / 
Fitter /Truck 

Driver
Occasional Y None Allocated None Allocated None Allocated Unlikely (U) Moderate Low 2 Significant but controlled

Caustic Soda Liquid 46-50% Orica
Chemical Storage 
Area/ Treatment 
pH Correction

Experienced & trained Staff. MSDS available at point of use. Installation was subjected to 
safety design reviews and hazops processes. Installation complies with regulatory 
standards.  Personal and emergency PPE (Gloves, goggles, chemical suit & full face 
respirator)have been provided. Safety shower and eye wash provided. Storage rooom fitted 
with appropriate lighting and ventilation. Unauthorised access prevented with locking 
devices. Product is seggregated from other reactive substances. Storage is protected from 
damage.

1 x  3000 L
Oper / Rel / 
Fitter /Truck 

Driver
Occasional Y 1824 2R 8.0 Unlikely (U) Moderate Low 2 Significant but controlled

Flopam EM 540 CT
Slude Dewatering 
Building/Sludge 

Filter Aid

Experienced & trained Staff. MSDS available at point of use. Installation was subjected to 
safety design reviews and hazops processes. Installation complies with regulatory 
standards.  Personal and emergency PPE (Gloves, goggles, chemical suit & full face 
respirator)have been provided. Safety shower and eye wash provided. Storage rooom fitted 
with appropriate lighting and ventilation. Unauthorised access prevented with locking 
devices. Product is seggregated from other reactive substances. Storage is protected from 
damage.

2 x 20 L
Oper / Rel / 
Fitter /Truck 

Driver
Frequent N None Allocated None Allocated None Allocated Unlikely (U) Minor Low 1 Not Significant

HYPO 10 Elite Chemicals
Chemical Dosing 

Unit

Experienced & trained Staff. MSDS available at point of use. Installation was subjected to 
safety design reviews and hazops processes. Installation complies with regulatory 
standards.  Personal and emergency PPE (Gloves, goggles, chemical suit & full face 
respirator)have been provided. Safety shower and eye wash provided. Storage rooom fitted 
with appropriate lighting and ventilation. Unauthorised access prevented with locking 
devices. Product is seggregated from other reactive substances. Storage is protected from 
damage.

1 x 1000 L
Oper / Rel / 
Fitter /Truck 

Driver
Occasional Y 1791 2X 8.0 Unlikely (U) Moderate Low 2 Significant but controlled

Lightning Orange Pumice 
Hand Cleaner

Lightning Products
Office/ Personal 

hygene 

Stored in cool, well ventilated area removed from foodstuffs. Containers are protected from 
physical damage and sealed when not in use. Also store removed from oxidising agents.  
Staff observe good personal hygiene, including washing hands before eating. 500 ml All Staff Frequent N None Allocated None Allocated None Allocated Rare (R) Minor Negligible 1 Not Significant

Mortein Low Irritant Fly and 
Insect Killer

Reckitt Benckiser 
Australia

Office/ Pest 
control 

Stored in cool, dry, well ventilated area, removed from oxidising agents, acids, alkalis, direct 
sunlight, heat or ignition sources and foodstuffs. Containers are adequately labelled, 
protected from physical damage and sealed when not in use. Checked regularly for leaks or 
spills. Appropriate fire protection present.  Use of safe work practices are d to avoid eye or 
skin contact and inhalation. Observe good personal hygiene, including washing hands 
before eating.

340g Oper / Rel Infrequent N 2.1 2Y 2.1 Unlikely (U) Minor Low 1 Not Significant

Mortein Lure N Kill High 
Performance Surface Spray

Reckitt Benckiser 
Australia

Office 

Stored in cool, dry, well ventilated area, removed from oxidising agents, acids, alkalis, direct 
sunlight, heat or ignition sources and foodstuffs. Containers are adequately labelled, 
protected from physical damage and sealed when not in use. Checked regularly for leaks or 
spills. Appropriate fire protection present.  Use of safe work practices are d to avoid eye or 
skin contact and inhalation. Observe good personal hygiene, including washing hands 
before eating.

340g Oper / Rel Infrequent Y 2.1 2Y 2.1 Unlikely (U) Minor Low 1 Not Significant

MSA Wasp Killer MSA Office 

Do not inhale vapours. If using indoors, ensure there is adequate natural ventilation. 
Increase air flow by opening windows/doors or using mechanical extraction units.  Maintain 
vapour levels below the recommended exposure standard (TLV/TWA). No personal 
protective equipment is normally required.  Where an inhalation risk exists, wear a Type A-
Class P1 (Organic vapour and Particulate) Respirator. With prolonged use, wear splash-
proof goggles or safety glasses and PVC or rubber glo. Trained Staff.  MSDS

340g Oper / Rel Rare Y 1950 2Y 2.1 Unlikely (U) Minor Low 2 Significant but controlled

Haz Subs Register - Canungra Sewerage Treatment Plant (reviewed & approved on the 18/06/2012 by Andrew Chan).
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Dangerous Goods Hazard Identification and Risk Assessment Worksheet

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 1 of 6
Document Owner: A.Chan Authorised by: Authoriser

Date of Assessment: June 2012 Assessor: Aquatec Maxcon
Product name being assessed: Hypo 10 at Canungra Sewerage Treatment Plant.
Proper Shipping Name (if
dangerous goods)

Hypochlorite Solution

UN number

1791

Class

8

Subsidiary
Risks
N/A

Packing
Group: III
(if assigned)

Is product a combustible
liquid? (Flashpoint above
60.5oC - Yes/No?) N

Physical and Chemical Hazards
Key issues to address for each class:

 For Gases (generally):
 Heavier/lighter than air-where will they collect?
 Is it asphyxiating?
 Stored under pressure
 Cryogenic (extreme cold hazard)

 Class 2.1 Flammable gases
 Flammable range?

 Class 2.3 Toxic Gases
 Corrosive sub-risk to consider?
 Vapour pressure?

 Class 2.2 Non-toxic no flammable gases-
 Any health effects?
 Subsidiary risks?
 Oxidizing properties without obvious sub-
 risk (e.g. chlorine)
 Asphyxiation risk?
 Are the gases combustible?
 Are the gases combustible?
 Are the gases heavier or lighter than air?

 Class 3 Flammable liquids / combustible liquids
 Flash point of the liquid
 Auto ignition temperature
 Flammable range
 Boiling point

 Flammable, spontaneously combustible, water
reactive solids
 Storage temperature to consider
 Spontaneous combustion
 Melting point
 Give off toxic/ flammable vapours when wet

 Class 5.1 Oxidizing Agents
 Reactivity with other fire risk goods
 What is the melting point of solids?

 Class 5.2 Organic Peroxides:
 SADT storage temperatures to consider
 Stability of the goods
 Violent reactivity with incompatible materials

 Class 6.1 Toxic substances
 Any sub-risks
 IS IT ALSO COMBUSTIBLE?
 Route of entry for uptake?

 Class 8 Corrosive materials
 Alkaline/acidic
 PH

 Class 9 Miscellaneous Goods
 Are the goods aqueous?
 What temperature are the goods (elevated

temperature solids 100oC/ liquids 150oC)
 Dry ice (cold hazard, carbon dioxide given off)
 Are the goods combustible liquids? Environment

hazards For
 Also consider packing group, subsidiary risks for

the dangerous goods
Other properties for that material?

 Acute Health Hazards
 FOR ALL DANGEROUS GOODS AND

COMBUSTIBLE LIQUIDS ALSO ADDRESS
ANY LIKELY ACUTE HEALTH EFFECTS
FROM EXPOSURE VIA:
 skin
 eyes and mucous membranes
 airways/ inhalation; or
 ingestion

Summary of relevant physical and chemical properties:

Physical/Chemical Properties: Will pressurise with in an enclosed system
Non Flammable During decomposition.
Boiling Point 100C
pH: 12.5-13.5 Health effects:
SG: 1.15-1.17 Skin irritant resulting in rash, dermatitis, blistering &
VP: 18mm Hg@ 20C Burns.
Evaporation rate as for water Eyes: pain, lacrimation, redness, conjunctivitis, ulceration
Soluble in water Inhalation: coughing, burning of the U.R.T. Irritation,
Decomposes when exposed to heat, agitation, At high levels pneumonitis of pulmonary oedema.
direct sunlight, evolving oxygen & gas. Ingestion: burning of mouth & throat, ulceration.
I have read and reviewed the most up to date material safety data sheet available Y    If NO, do NOT proceed.

Workplace Storage and Handling Hazards

Please review most recent material safety data sheet
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Dangerous Goods Hazard Identification and Risk Assessment Worksheet

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 2 of 6
Document Owner: AChan Authorised by: Authoriser

Checklist of issues to consider:
In this section, use the checklist as a general guide to determine the hazards present from your dangerous goods
storage and handling activities.  Also consider the hazards from other activities that may adversely affect to your
dangerous goods related activities.  In both cases, give regard to the physical and chemical properties of the
goods in the context of the work situation.

 Is impact damage from moving objects possible?  IS THERE ADEQUATE SEPARATION DISTANCE
TO OFF-SITE PROTECTED PLACES OR PUBLIC
PLACES OF ASSEMBLY?
WHAT ARE THE HAZARDS TO THOSE PLACES?

 What storage and handling temperature, humidity
or pressure conditions are present that could
increase the risk?
Do processes involving the goods change the

temperature/pressure of the goods? How may this
increase risk?

 What hazards are there from the proximity (or
arrangement) of dangerous goods storage and
handling areas to on-site protected places? (e.g.
offices, retail areas)

 Can the goods be adversely affected by radiant
sources of heat?

Compatibility issues:
 What goods or materials could; or do you have on site,

that may react adversely to give off toxic, corrosive or
flammable vapours, or increase the risk of
fire/explosion?

 Are incompatible good segregated adequately?
 Is fire fighting equipment compatible with the

dangerous goods or combustible liquids in that area it
is provided for?

For flammable dangerous goods or combustible
liquids are have you considered the following:

 Where and under what circumstances flammable
Atmosphere may be present in the workplace

 Have the locations of hazardous areas1 requiring
special precautions with ignitions sources been
identified as per AS 2430.3

 Are these areas potentially exposed to ignition
sources?

 It is suitable flameproof mechanical and electrical
equipment provided in hazardous areas

 What hot work is likely to occur on-site and what
hazards are there from that “hot water”?

Spill issues:
 What quantities are you storing and handling?
 What size spill can occur?
 IF a spill occurred, could incompatible good come

into contact? How?
 IS there a risk during transfer/decanting goods from

static or spills?
 Could spilt goods affect nearby storage and other

areas? How?
 Is there a risk from a loss of containment or spill of

stored or handled dangerous goods that could damage
people or property across the site?

 Could a spill cause off-site risk to the public or
environment?

 Has spill catchment systems been provided with
additional capacity for goods and fire water.

Is the building suitable for the goods or liquids
intended to be stored within it?

 Is there a hazard from inadequate or inappropriate
ventilation?

 Can ventilation safety remove flammable, toxic or
corrosive vapours?

 If the structure constructed of appropriate fire rated
walls with adequate fire resistance?

 Previous incident history considered

 Is there a risk from dangerous goods activities to
visitors on-site?

 Is there a risk to your dangerous goods from
uncontrolled access?

 What effect could a neighbouring activity have to
increase the risk of your situation?
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Dangerous Goods Hazard Identification and Risk Assessment Worksheet

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 3 of 6
Document Owner: A.Chan Authorised by: Authoriser

Assessment of Risk

Risks Likelihood Existing Control
Measures

Likelihood
Rating

Consequence
Rating

Risk
Rating

Control
measures
considered

To be
implemented
when and by
whom?

If not
implemented
, why not?

Hazards identified
1
Liquid leakage
causing
exposure to
employees/
contractor

Inhalation of Vapours leading to
irritation of nose and throat
Or burning of upper respiratory tract.

Unlikely Good ventilation,
Procedures  in
place,
Warning signage,
Equipment to
Aust Stds.,
Plant Inspections,
Personal and
emergency PPE.
MSDS at point of
use.
Confined space
procedures. Deluge
Shower.
Trained staff.

Rare Minor Negligible

Skin contact causing dermatitis,
blistering and burns.

Likely Unlikely Moderate Low

Ingestion causing, vomiting, burning
of the mouth & throat, ulceration of
intestinal tract.

Rare Rare Moderate Negligible

Eye splash with irritation, corneal
burns and possible permanent
damage.

Likely Unlikely Moderate Low

2
Liquid leakage
causing damage
to plant
/property

Damage to storage and dosing
equipment

Moderate Inspection regime.
Safe fill level
interlock and high
level alarm.
Storage bunding.
Bund level alarms.
Equipment design
to deal with gassing
off.

Unlikely Moderate Low Consider visual
safe fill levels.
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Dangerous Goods Hazard Identification and Risk Assessment Worksheet

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 4 of 6
Document Owner: AChan Authorised by: Authoriser

3
Liquid leakage
causing
environmental
harm

Tank seepage or small spill
during dispensing

Moderate Inspection
regime.
Spill kits on site.
Staff awareness
and training.
Reputable
contractor.
Clean up material
Bunding of
storage. Double
containment on
dosing lines.

Unlikely Minor Low

4
Liquid/ vapour
leakage causing
harm to public
or other persons

Toxic gases during major fire
effecting health of nearby
residences & public facilities or
contact with liquid from facility.

Rare Perimeter fencing.
Warning signage
Controlled site
access.
Isolation distance
to public road is
200 metres and
public interest
area is 300 metres
Emergency
procedures.
Storage is
protected from
hail & sun
damage

Rare Moderate Negligible
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Dangerous Goods Hazard Identification and Risk Assessment Worksheet

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 5 of 6
Document Owner: A.Chan Authorised by: Authoriser

Appendix 1: Risk Assessment Matrix Tools

1.  Assessment of Likelihood:

Descriptor
1. Description

Almost certain Is expected to occur in most circumstances

Likely Will probably occur in most circumstances

Moderate Might occur at some time

Unlikely Could occur at some time

Rare May occur only in exceptional circumstance

2.  Assessment of Consequence severity

Severity Descriptor

Insignificant
- Small chemical spill, no injures,
- Cleaned up on-site
- Property loss limited to some product loss

Minor
- First aid treatment
- On-site release immediately contained
- Medium financial loss

Moderate
- Medical treatment required,
- On-site release contained with outside assistance

Major
- Extensive injures
- Loss of production capability;
- off-site release with no detrimental effects, major financial loss

Catastrophic
- Death;
- Toxic release off-site with detrimental effect;
- Hugh financial loss, (e.g. exploding projectile drums).
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Dangerous Goods Hazard Identification and Risk Assessment Worksheet

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 6 of 6
Document Owner: AChan Authorised by: Authoriser

Risk Assessment Table

Likelihood can be determined by examining the frequency and exposure of a hazard occurring.
Frequency of exposure is the extent to which a source of risk exists, and probability is the chance that
when that source of risk exists, consequences will follow. Caution must be exercised in situations
where the relationship between the two elements is not completely independent

Likelihood CONSEQUENCE

Insignificant Minor Moderate Major Catastrophic

Almost Certain
(A) LOW(4) + MED(16)+ HIGH(32) VERYHIGH(64) EXTREME(128)

Likely (L) LOW(2) + MED(8)+ MED(16)+ HIGH(32) VERYHIGH(64)

Moderate (M) NEG(1)
LOW(4)+ MED(8)+ MED(16)+ HIGH(32)

Unlikely (U) NEG(0.5) LOW(2)+ LOW(4)+ MED(8)- MED(32)

Rare (R) NEG(0) NEG(0.5) NEG(1) LOW(2)+ LOW(16)
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Dangerous Goods Hazard Identification and Risk Assessment Worksheet

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 1 of 6
Document Owner: A.Chan Authorised by: Authoriser

Date of Assessment: June 2012 Assessor: Aquatec Maxcon
Product name being assessed: Hypo 10 at Canungra Sewerage Treatment Plant.
Proper Shipping Name (if
dangerous goods)

Hypochlorite Solution

UN number

1791

Class

8

Subsidiary
Risks
N/A

Packing
Group: III
(if assigned)

Is product a combustible
liquid? (Flashpoint above
60.5oC - Yes/No?) N

Physical and Chemical Hazards
Key issues to address for each class:

 For Gases (generally):
 Heavier/lighter than air-where will they collect?
 Is it asphyxiating?
 Stored under pressure
 Cryogenic (extreme cold hazard)

 Class 2.1 Flammable gases
 Flammable range?

 Class 2.3 Toxic Gases
 Corrosive sub-risk to consider?
 Vapour pressure?

 Class 2.2 Non-toxic no flammable gases-
 Any health effects?
 Subsidiary risks?
 Oxidizing properties without obvious sub-
 risk (e.g. chlorine)
 Asphyxiation risk?
 Are the gases combustible?
 Are the gases combustible?
 Are the gases heavier or lighter than air?

 Class 3 Flammable liquids / combustible liquids
 Flash point of the liquid
 Auto ignition temperature
 Flammable range
 Boiling point

 Flammable, spontaneously combustible, water
reactive solids
 Storage temperature to consider
 Spontaneous combustion
 Melting point
 Give off toxic/ flammable vapours when wet

 Class 5.1 Oxidizing Agents
 Reactivity with other fire risk goods
 What is the melting point of solids?

 Class 5.2 Organic Peroxides:
 SADT storage temperatures to consider
 Stability of the goods
 Violent reactivity with incompatible materials

 Class 6.1 Toxic substances
 Any sub-risks
 IS IT ALSO COMBUSTIBLE?
 Route of entry for uptake?

 Class 8 Corrosive materials
 Alkaline/acidic
 PH

 Class 9 Miscellaneous Goods
 Are the goods aqueous?
 What temperature are the goods (elevated

temperature solids 100oC/ liquids 150oC)
 Dry ice (cold hazard, carbon dioxide given off)
 Are the goods combustible liquids? Environment

hazards For
 Also consider packing group, subsidiary risks for

the dangerous goods
Other properties for that material?

 Acute Health Hazards
 FOR ALL DANGEROUS GOODS AND

COMBUSTIBLE LIQUIDS ALSO ADDRESS
ANY LIKELY ACUTE HEALTH EFFECTS
FROM EXPOSURE VIA:
 skin
 eyes and mucous membranes
 airways/ inhalation; or
 ingestion

Summary of relevant physical and chemical properties:

Physical/Chemical Properties: Will pressurise with in an enclosed system
Non Flammable During decomposition.
Boiling Point 100C
pH: 12.5-13.5 Health effects:
SG: 1.15-1.17 Skin irritant resulting in rash, dermatitis, blistering &
VP: 18mm Hg@ 20C Burns.
Evaporation rate as for water Eyes: pain, lacrimation, redness, conjunctivitis, ulceration
Soluble in water Inhalation: coughing, burning of the U.R.T. Irritation,
Decomposes when exposed to heat, agitation, At high levels pneumonitis of pulmonary oedema.
direct sunlight, evolving oxygen & gas. Ingestion: burning of mouth & throat, ulceration.
I have read and reviewed the most up to date material safety data sheet available Y    If NO, do NOT proceed.

Workplace Storage and Handling Hazards

Please review most recent material safety data sheet

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 16 of 667



Dangerous Goods Hazard Identification and Risk Assessment Worksheet

The controlled version of this document is registered on the Seqwater intranet. All other versions are uncontrolled.
Document Number: XXXXXX Active Date: 08/10/2008 Page: 2 of 6
Document Owner: AChan Authorised by: Authoriser

Checklist of issues to consider:
In this section, use the checklist as a general guide to determine the hazards present from your dangerous goods
storage and handling activities.  Also consider the hazards from other activities that may adversely affect to your
dangerous goods related activities.  In both cases, give regard to the physical and chemical properties of the
goods in the context of the work situation.

 Is impact damage from moving objects possible?  IS THERE ADEQUATE SEPARATION DISTANCE
TO OFF-SITE PROTECTED PLACES OR PUBLIC
PLACES OF ASSEMBLY?
WHAT ARE THE HAZARDS TO THOSE PLACES?

 What storage and handling temperature, humidity
or pressure conditions are present that could
increase the risk?
Do processes involving the goods change the

temperature/pressure of the goods? How may this
increase risk?

 What hazards are there from the proximity (or
arrangement) of dangerous goods storage and
handling areas to on-site protected places? (e.g.
offices, retail areas)

 Can the goods be adversely affected by radiant
sources of heat?

Compatibility issues:
 What goods or materials could; or do you have on site,

that may react adversely to give off toxic, corrosive or
flammable vapours, or increase the risk of
fire/explosion?

 Are incompatible good segregated adequately?
 Is fire fighting equipment compatible with the

dangerous goods or combustible liquids in that area it
is provided for?

For flammable dangerous goods or combustible
liquids are have you considered the following:

 Where and under what circumstances flammable
Atmosphere may be present in the workplace

 Have the locations of hazardous areas1 requiring
special precautions with ignitions sources been
identified as per AS 2430.3

 Are these areas potentially exposed to ignition
sources?

 It is suitable flameproof mechanical and electrical
equipment provided in hazardous areas

 What hot work is likely to occur on-site and what
hazards are there from that “hot water”?

Spill issues:
 What quantities are you storing and handling?
 What size spill can occur?
 IF a spill occurred, could incompatible good come

into contact? How?
 IS there a risk during transfer/decanting goods from

static or spills?
 Could spilt goods affect nearby storage and other

areas? How?
 Is there a risk from a loss of containment or spill of

stored or handled dangerous goods that could damage
people or property across the site?

 Could a spill cause off-site risk to the public or
environment?

 Has spill catchment systems been provided with
additional capacity for goods and fire water.

Is the building suitable for the goods or liquids
intended to be stored within it?

 Is there a hazard from inadequate or inappropriate
ventilation?

 Can ventilation safety remove flammable, toxic or
corrosive vapours?

 If the structure constructed of appropriate fire rated
walls with adequate fire resistance?

 Previous incident history considered

 Is there a risk from dangerous goods activities to
visitors on-site?

 Is there a risk to your dangerous goods from
uncontrolled access?

 What effect could a neighbouring activity have to
increase the risk of your situation?
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Assessment of Risk

Risks Likelihood Existing Control
Measures

Likelihood
Rating

Consequence
Rating

Risk
Rating

Control
measures
considered

To be
implemented
when and by
whom?

If not
implemented
, why not?

Hazards identified
1
Liquid leakage
causing
exposure to
employees/
contractor

Inhalation of Vapours leading to
irritation of nose and throat
Or burning of upper respiratory tract.

Unlikely Good ventilation,
Procedures  in
place,
Warning signage,
Equipment to
Aust Stds.,
Plant Inspections,
Personal and
emergency PPE.
MSDS at point of
use.
Confined space
procedures. Deluge
Shower.
Trained staff.

Rare Minor Negligible

Skin contact causing dermatitis,
blistering and burns.

Likely Unlikely Moderate Low

Ingestion causing, vomiting, burning
of the mouth & throat, ulceration of
intestinal tract.

Rare Rare Moderate Negligible

Eye splash with irritation, corneal
burns and possible permanent
damage.

Likely Unlikely Moderate Low

2
Liquid leakage
causing damage
to plant
/property

Damage to storage and dosing
equipment

Moderate Inspection regime.
Safe fill level
interlock and high
level alarm.
Storage bunding.
Bund level alarms.
Equipment design
to deal with gassing
off.

Unlikely Moderate Low Consider visual
safe fill levels.
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3
Liquid leakage
causing
environmental
harm

Tank seepage or small spill
during dispensing

Moderate Inspection
regime.
Spill kits on site.
Staff awareness
and training.
Reputable
contractor.
Clean up material
Bunding of
storage. Double
containment on
dosing lines.

Unlikely Minor Low

4
Liquid/ vapour
leakage causing
harm to public
or other persons

Toxic gases during major fire
effecting health of nearby
residences & public facilities or
contact with liquid from facility.

Rare Perimeter fencing.
Warning signage
Controlled site
access.
Isolation distance
to public road is
200 metres and
public interest
area is 300 metres
Emergency
procedures.
Storage is
protected from
hail & sun
damage

Rare Moderate Negligible
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Appendix 1: Risk Assessment Matrix Tools

1.  Assessment of Likelihood:

Descriptor
1. Description

Almost certain Is expected to occur in most circumstances

Likely Will probably occur in most circumstances

Moderate Might occur at some time

Unlikely Could occur at some time

Rare May occur only in exceptional circumstance

2.  Assessment of Consequence severity

Severity Descriptor

Insignificant
- Small chemical spill, no injures,
- Cleaned up on-site
- Property loss limited to some product loss

Minor
- First aid treatment
- On-site release immediately contained
- Medium financial loss

Moderate
- Medical treatment required,
- On-site release contained with outside assistance

Major
- Extensive injures
- Loss of production capability;
- off-site release with no detrimental effects, major financial loss

Catastrophic
- Death;
- Toxic release off-site with detrimental effect;
- Hugh financial loss, (e.g. exploding projectile drums).
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Risk Assessment Table

Likelihood can be determined by examining the frequency and exposure of a hazard occurring.
Frequency of exposure is the extent to which a source of risk exists, and probability is the chance that
when that source of risk exists, consequences will follow. Caution must be exercised in situations
where the relationship between the two elements is not completely independent

Likelihood CONSEQUENCE

Insignificant Minor Moderate Major Catastrophic

Almost Certain
(A) LOW(4) + MED(16)+ HIGH(32) VERYHIGH(64) EXTREME(128)

Likely (L) LOW(2) + MED(8)+ MED(16)+ HIGH(32) VERYHIGH(64)

Moderate (M) NEG(1)
LOW(4)+ MED(8)+ MED(16)+ HIGH(32)

Unlikely (U) NEG(0.5) LOW(2)+ LOW(4)+ MED(8)- MED(32)

Rare (R) NEG(0) NEG(0.5) NEG(1) LOW(2)+ LOW(16)
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 Material Safety Data Sheet

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product Name: ALUMINIUM SULFATE SOLUTION

Other name(s): Aluminium Sulphate Solution;  Aluminium sulfate liquid;  Liquid alum;  Profloc AS.

Recommended Use: Water treatment;  paper and pulp;  dyes;  printing fabric.

Supplier: Orica Australia Pty Ltd
ABN: 004 117 828
Street Address: 1 Nicholson Street, 

Melbourne 3000
Australia

Telephone Number: +61 3 9665 7111
Facsimile: +61 3 9665 7937

Emergency Telephone: 1 800 033 111 (ALL HOURS)

2. HAZARDS IDENTIFICATION

This material is hazardous according to criteria of ASCC;  HAZARDOUS SUBSTANCE.

Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by 
Road and Rail;  NON-DANGEROUS GOODS.

Risk Phrases: Irritating to eyes and skin.

Safety Phrases: Avoid contact with skin and eyes. In case of contact with eyes, rinse immediately with plenty of water 
and seek medical advice. Wear suitable protective clothing, gloves and eye/face protection.

Poisons 
Schedule:

None allocated.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Components / CAS Number  Proportion  Risk Phrases
Aluminium sulfate
10043-01-3

47%  R36/38

Water
7732-18-5

53%  - 

4. FIRST AID MEASURES

Inhalation: Remove victim from area of exposure - avoid becoming a casualty. Remove contaminated clothing 
and loosen remaining clothing. Allow patient to assume most comfortable position and keep warm. 

Product Name: ALUMINIUM SULFATE SOLUTION
Substance No: 000034422701 Issued: 19/03/2008 Version: 4
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Keep at rest until fully recovered. For all but the most minor symptoms arrange for patient to be 
seen by a doctor as soon as possible, either on site or at the nearest hospital.

Skin Contact: If skin or hair contact occurs, immediately remove any contaminated clothing and wash skin and 
hair thoroughly with running water. If swelling, redness, blistering or irritation occurs seek medical 
assistance.

Eye Contact: If in eyes, hold eyelids apart and flush the eye continuously with running water.  Continue flushing 
until advised to stop by the Poisons Information Centre or a doctor, or for at least 15 minutes.

Ingestion: Immediately rinse mouth with water. If swallowed, do NOT induce vomiting.  Give a glass of water. 
Seek immediate medical assistance.

Medical attention 
and special 
treatment:

Treat symptomatically.

5. FIRE FIGHTING MEASURES

Hazards from combustion 
products:

Non-combustible material.

Precautions for fire fighters and 
special protective equipment:

Decomposes on heating emitting toxic fumes, including those of oxides of sulfur . Fire 
fighters to wear self-contained breathing apparatus and suitable protective clothing if 
risk of exposure to products of decomposition.

Suitable Extinguishing  Media: Not combustible, however, if material is involved in a fire use: Fine water spray, 
normal foam, dry agent (carbon dioxide, dry chemical powder).

6. ACCIDENTAL RELEASE MEASURES

Emergency procedures: Clear area of all unprotected personnel. If contamination of sewers or waterways has 
occurred advise local emergency services.

Methods and materials for 
containment and clean up:

Slippery when spilt.  Avoid accidents, clean up immediately. Wear protective equipment to 
prevent skin and eye contact. Contain - prevent run off into drains and waterways.  Use 
absorbent (soil, sand or other inert material). Neutralise with lime or soda ash. Collect and 
seal in properly labelled containers or drums for disposal. Wash area down with excess 
water.

7. HANDLING AND STORAGE

Conditions for safe storage: Store in cool place and out of direct sunlight. Store away from incompatible materials 
described in Section 10. Keep containers closed when not in use - check regularly for 
leaks.

Product Name: ALUMINIUM SULFATE SOLUTION
Substance No: 000034422701 Issued: 19/03/2008 Version: 4
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Precautions for safe handling: Avoid skin and eye contact and breathing in vapour, mists and aerosols.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Occupational Exposure Limits:
No value assigned for this specific material by the National Occupational Health and Safety Commission. However, 
Exposure Standard(s) for constituent(s):

Aluminium, soluble salts (as Al):  8hr TWA = 2 mg/m3 

As published by the National Occupational Health and Safety Commission.

TWA - The time-weighted average airborne concentration over an eight-hour working day, for a five-day working week 
over an entire working life. 

These Exposure Standards are guides to be used in the control of occupational health hazards. All atmospheric 
contamination should be kept to as low a level as is workable.  These exposure standards should not be used as fine 
dividing lines between safe and dangerous concentrations of chemicals.  They are not a measure of relative toxicity.

Engineering controls:
Ensure ventilation is adequate and that air concentrations of components are controlled below quoted Exposure 
Standards. If inhalation risk exists: Use with local exhaust ventilation or while wearing suitable mist respirator. Keep 
containers closed when not in use.

Personal Protective Equipment:
The selection of PPE is dependant on a detailed risk assessment.  The risk assessment should consider the work 
situation, the physical form of the chemical, the handling methods, and environmental factors.

Orica Personal Protection Guide No. 1, 1998: C - OVERALLS, SAFETY SHOES, CHEMICAL GOGGLES, GLOVES.

Wear overalls, chemical goggles and impervious gloves. Always wash hands before smoking, eating, drinking or using the 
toilet. Wash contaminated clothing and other protective equipment before storage or re-use. 
If risk of inhalation exists, wear suitable mist respirator meeting the requirements of AS/NZS 1715 and AS/NZS 1716. 

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state: Liquid
Colour: Off-white to Light Grey
Solubility: Miscible with water.
Specific Gravity: 1.31-1.33 @15°C
Relative Vapour Density (air=1): Not available
Vapour Pressure (20 °C): Not available

Product Name: ALUMINIUM SULFATE SOLUTION
Substance No: 000034422701 Issued: 19/03/2008 Version: 4
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Flash Point (°C): Not applicable
Flammability Limits (%): Not available
Autoignition Temperature (°C): Not available
Boiling Point/Range (°C): 102
pH: 2-2.2

Freezing Point/Range (°C): -15

10. STABILITY AND REACTIVITY

Chemical stability: This material is considered stable.

Conditions to avoid: None known.

Incompatible materials: Incompatible with alkalies.

Hazardous decomposition 
products:

Oxides of sulfur.

Hazardous reactions: Hazardous polymerisation will not occur. Corrosive to most metals .

11. TOXICOLOGICAL INFORMATION

No adverse health effects expected if the product is handled in accordance  with this Safety Data Sheet and the product 
label.  Symptoms or effects that may arise if the product is mishandled and overexposure occurs are:

Ingestion: Swallowing can result in nausea, vomiting, diarrhoea, and gastrointestinal irritation.

Eye contact: An eye irritant.

Skin contact: Contact with skin will result in irritation.

Inhalation: Breathing in mists or aerosols may produce respiratory irritation.

Long Term Effects:
No information available for the product.

Toxicological Data:
No LD50 data available for the product. For the constituent ALUMINIUM SULFATE:

Oral LD50 (mice): 6207 mg/kg.

12. ECOLOGICAL INFORMATION

Ecotoxicity Avoid contaminating waterways.

13. DISPOSAL CONSIDERATIONS

Product Name: ALUMINIUM SULFATE SOLUTION
Substance No: 000034422701 Issued: 19/03/2008 Version: 4
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Disposal methods: Refer to  Waste Management Authority. Dispose of material through a licensed waste 
contractor. Decontamination and destruction of containers should be considered.

14. TRANSPORT INFORMATION

Road and Rail Transport
Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by 
Road and Rail;  NON-DANGEROUS GOODS.

Marine Transport
Not classified as Dangerous Goods by the criteria of the International Maritime Dangerous Goods Code (IMDG Code) for 
transport by sea;  NON-DANGEROUS GOODS.

Air Transport
Not classified as Dangerous Goods by the criteria of the International Air Transport Association (IATA) Dangerous Goods 
Regulations for transport by air;  NON-DANGEROUS GOODS.

15. REGULATORY INFORMATION

Classification: This material is hazardous according to criteria of ASCC;  HAZARDOUS SUBSTANCE.

Hazard Category: Xi: Irritant 

Risk Phrase(s): R36/38:  Irritating to eyes and skin.

Safety Phrase(s): S24/25:  Avoid contact with skin and eyes.
S26:  In case of contact with eyes, rinse immediately with plenty of water and seek medical 
advice.
S36/37/39:  Wear suitable protective clothing, gloves and eye/face protection.

Poisons Schedule: None allocated.

All the constituents of this material are listed on the Australian Inventory of Chemical Substances (AICS).

16. OTHER INFORMATION

`Registry of Toxic Effects of Chemical Substances'. Ed. D. Sweet, US Dept. of Health & Human Services: Cincinatti, 
2007.

This material safety data sheet has been prepared by SH&E Shared Services, Orica.

Reason(s) for Issue:
5 Yearly Revised Primary MSDS

Product Name: ALUMINIUM SULFATE SOLUTION
Substance No: 000034422701 Issued: 19/03/2008 Version: 4
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This MSDS summarises to our best knowledge at the date of issue, the chemical health and safety hazards of the 
material and general guidance on how to safely handle the material in the workplace.  Since Orica Limited cannot 
anticipate or control the conditions under which the product may be used, each user must, prior to usage, assess and 
control the risks arising from its use of the material.

If clarification or further information is needed, the user should contact their Orica representative or Orica Limited at the 
contact details on page 1.

Orica Limited's responsibility for the material as sold is subject to the terms and conditions of sale, a copy of which is 
available upon request.

Product Name: ALUMINIUM SULFATE SOLUTION
Substance No: 000034422701 Issued: 19/03/2008 Version: 4
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 Material Safety Data Sheet

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product Name: CAUSTIC SODA - LIQUID (5%-45%)

Other name(s): Sodium hydroxide - liquid (20%-30%), Soda lye solution (20%-30%), Caustic soda solution 
(20%-30%), Sodium hydroxide solution (20%-30%), Liquid caustic soda (20%-30%), Caustic soda 10%, Caustic soda - 
liquid 17%, Caustic soda solution 17%, Liquid caustic soda 17%, Caustic soda 5%, Aluminux LL.

Recommended Use: Chemical and explosives manufacture; neutralising agent.

Supplier: Orica Australia Pty Ltd
ABN: 004 117 828
Street Address: 1 Nicholson Street, 

Melbourne 3000
Australia

Telephone Number: +61 3 9665 7111
Facsimile: +61 3 9665 7937

Emergency Telephone: 1 800 033 111 (ALL HOURS)

2. HAZARDS IDENTIFICATION

This material is hazardous according to criteria of ASCC;  HAZARDOUS SUBSTANCE.

Classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for Transport by 
Road and Rail;  DANGEROUS GOODS.

Risk Phrases: Causes severe burns. Risk of serious damage to eyes.

Safety Phrases: Avoid contact with skin and eyes. In case of contact with eyes, rinse immediately with plenty of water 
and seek medical advice. Wear suitable protective clothing, gloves and eye/face protection. In case of 
accident or if you feel unwell, seek medical advice immediately (show the label whenever possible).

Poisons 
Schedule:

S6   Poison.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Components / CAS Number  Proportion  Risk Phrases
Sodium hydroxide
1310-73-2

5%-45%  R35, R41

Water
7732-18-5

55%-95%  - 

4. FIRST AID MEASURES

Product Name: CAUSTIC SODA - LIQUID (5%-45%)
Substance No: 000033985001 Issued: 26/03/2007 Version: 3
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For advice, contact a Poisons Information Centre (Phone eg. Australia 131 126; New Zealand 0 800 764766) or a doctor.

Inhalation: Remove victim from area of exposure - avoid becoming a casualty. Remove contaminated clothing 
and loosen remaining clothing. Allow patient to assume most comfortable position and keep warm. 
Keep at rest until fully recovered. For all but the most minor symptoms arrange for patient to be 
seen by a doctor as soon as possible, either on site or at the nearest hospital.

Skin Contact: If spilt on large areas of skin or hair, immediately drench with running water and remove clothing.  
Continue to wash skin and hair with plenty of water (and soap if material is insoluble) until advised 
to stop by the Poisons Information Centre or a doctor.

Eye Contact: If in eyes, hold eyelids apart and flush the eye continuously with running water.  Continue flushing 
until advised to stop by the Poisons Information Centre or a doctor, or for at least 15 minutes.

Ingestion: Immediately rinse mouth with water. If swallowed, do NOT induce vomiting.  Give a glass of water. 
Seek immediate medical assistance.

Medical attention 
and special 
treatment:

Treat symptomatically. Can cause corneal burns.

5. FIRE FIGHTING MEASURES

Hazards from combustion 
products:

Non-combustible material.

Precautions for fire fighters and 
special protective equipment:

Contact with metals may liberate hydrogen gas which is extremely flammable. Fire 
fighters to wear self-contained breathing apparatus and suitable protective clothing if 
risk of exposure to products of decomposition.

Suitable Extinguishing  Media: Not combustible, however, if material is involved in a fire use: Water fog (or if 
unavailable fine water spray), foam, dry agent (carbon dioxide, dry chemical powder).

Hazchem Code: 2R

6. ACCIDENTAL RELEASE MEASURES

Emergency procedures: Clear area of all unprotected personnel. If contamination of sewers or waterways has 
occurred advise local emergency services.

Methods and materials for 
containment and clean up:

Slippery when spilt.  Avoid accidents, clean up immediately.  Wear protective equipment 
to prevent skin and eye contact and breathing in vapours.  Work up wind or increase 
ventilation.  Contain - prevent run off into drains and waterways.  Use absorbent (soil, 
sand or other inert material). Collect and seal in properly labelled containers or drums for 
disposal. Caution - heat may be evolved on contact with water.

Product Name: CAUSTIC SODA - LIQUID (5%-45%)
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7. HANDLING AND STORAGE
This material is a Scheduled Poison S6 and must be stored, maintained and used in accordance with the relevant 
regulations.

Conditions for safe storage: Store in cool place and out of direct sunlight. Store away from incompatible materials 
described in Section 10. Store away from foodstuffs. Do not store in aluminium or 
galvanised containers nor use die-cast zinc or aluminium bungs;  plastic bungs should 
be used.  At temperatures greater than 40°C, tanks must be stress relieved. Keep 
containers closed when not in use - check regularly for leaks.

Precautions for safe handling: Avoid skin and eye contact and breathing in vapour, mists and aerosols. Keep out of 
reach of children.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Occupational Exposure Limits:
No value assigned for this specific material by the National Occupational Health and Safety Commission. However, 
Exposure Standard(s) for constituent(s):

Sodium hydroxide:  Peak Limitation = 2 mg/m3 

As published by the National Occupational Health and Safety Commission.

Peak Limitation - a ceiling concentration which should not be exceeded over a measurement period which should be as 
short as possible but not exceeding 15 minutes.

These Exposure Standards are guides to be used in the control of occupational health hazards. All atmospheric 
contamination should be kept to as low a level as is workable.  These exposure standards should not be used as fine 
dividing lines between safe and dangerous concentrations of chemicals.  They are not a measure of relative toxicity.

Engineering controls:
Ensure ventilation is adequate and that air concentrations of components are controlled below quoted Exposure 
Standards. If inhalation risk exists: Use with local exhaust ventilation or while wearing suitable mist respirator. Keep 
containers closed when not in use.

Personal Protective Equipment:
The selection of PPE is dependant on a detailed risk assessment.  The risk assessment should consider the work 
situation, the physical form of the chemical, the handling methods, and environmental factors.

Orica Personal Protection Guide No. 1, 1998: D - OVERALLS, RUBBER BOOTS, CHEMICAL GOGGLES, FACE 
SHIELD, SAFETY SHOES,  GLOVES (Long), APRON.

Wear overalls, chemical goggles, face shield, elbow-length impervious gloves, splash apron and rubber boots. Always 
wash hands before smoking, eating, drinking or using the toilet. Wash contaminated clothing and other protective 

Product Name: CAUSTIC SODA - LIQUID (5%-45%)
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equipment before storage or re-use. 
If risk of inhalation exists, wear suitable mist respirator meeting the requirements of AS/NZS 1715 and AS/NZS 1716. 

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state: Liquid
Colour: Water-white to Slightly Turbid
Odour: No specific odour
Solubility: Miscible with water.
Specific Gravity: 1.23-1.33 @20°C
Relative Vapour Density (air=1): Not available
Vapour Pressure (20 °C): Not available
Flash Point (°C): Not applicable
Flammability Limits (%): Not applicable
Autoignition Temperature (°C): Not applicable
Boiling Point/Range (°C): 119  (25%)
pH: >10.5  (1% sol.)

10. STABILITY AND REACTIVITY

Chemical stability: Stable under normal conditions. Absorbs carbon dioxide from the air.

Conditions to avoid: Avoid contact with foodstuffs.

Incompatible materials: Incompatible with acids , ammonium salts , aluminium , tin , and zinc .

Hazardous decomposition 
products:

None known.

Hazardous reactions: Corrosive to aluminium, tin, and zinc, liberating flammable hydrogen gas.  Reacts 
violently with acids.  Reacts with ammonium salts liberating ammonia gas.  Reacts 
exothermically on dilution with water.

11. TOXICOLOGICAL INFORMATION

No adverse health effects expected if the product is handled in accordance  with this Safety Data Sheet and the product 
label.  Symptoms or effects that may arise if the product is mishandled and overexposure occurs are:

Ingestion: Swallowing can result in nausea, vomiting, diarrhoea, abdominal pain and chemical burns to the 
gastrointestinal tract.

Eye contact: A severe eye irritant.  Corrosive to eyes;  contact can cause corneal burns. Contamination of eyes can 
result in permanent injury.

Skin contact: Contact with skin will result in severe irritation.  Corrosive to skin - may cause skin burns.

Inhalation: Breathing in mists or aerosols may produce respiratory irritation.

Product Name: CAUSTIC SODA - LIQUID (5%-45%)
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Long Term Effects:
No information available for the product.

Toxicological Data:
No LD50 data available for the product. For the constituent Sodium hydroxide (1):

SKIN: Severe irritant (rabbit).

12. ECOLOGICAL INFORMATION

Ecotoxicity Avoid contaminating waterways.

13. DISPOSAL CONSIDERATIONS

Disposal methods: Refer to  Waste Management Authority. Dispose of material through a licensed waste 
contractor. Decontamination and destruction of containers should be considered.

14. TRANSPORT INFORMATION

Road and Rail Transport
Classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for Transport by 
Road and Rail;  DANGEROUS GOODS.

UN No: 1824
Class-primary 8 Corrosive
Packing Group: II
Proper Shipping Name: SODIUM HYDROXIDE SOLUTION

Hazchem Code: 2R

Marine Transport
Classified as Dangerous Goods by the criteria of the International Maritime Dangerous Goods Code (IMDG Code) for 
transport by sea;  DANGEROUS GOODS.

UN No: 1824
Class-primary: 8   Corrosive
Packing Group: II
Proper Shipping Name: SODIUM HYDROXIDE SOLUTION

Air Transport
Classified as Dangerous Goods by the criteria of the International Air Transport Association (IATA) Dangerous Goods 
Regulations for transport by air;  DANGEROUS GOODS.

Product Name: CAUSTIC SODA - LIQUID (5%-45%)
Substance No: 000033985001 Issued: 26/03/2007 Version: 3

Page 5 of 7

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 32 of 667



Material Safety Data Sheet

UN No: 1824
Class-primary: 8   Corrosive
Packing Group: II
Proper Shipping Name: SODIUM HYDROXIDE SOLUTION

15. REGULATORY INFORMATION

Classification: This material is hazardous according to criteria of ASCC;  HAZARDOUS SUBSTANCE.

Hazard Category: C: Corrosive 

Risk Phrase(s): R35:  Causes severe burns.
R41:  Risk of serious damage to eyes.

Safety Phrase(s): S24/25:  Avoid contact with skin and eyes.
S26:  In case of contact with eyes, rinse immediately with plenty of water and seek medical 
advice.
S36/37/39:  Wear suitable protective clothing, gloves and eye/face protection.
S45:  In case of accident or if you feel unwell, seek medical advice immediately (show the label 
whenever possible).

Poisons Schedule: S6   Poison.

All the constituents of this material are listed on the Australian Inventory of Chemical Substances (AICS).

16. OTHER INFORMATION

(1) `Registry of Toxic Effects of Chemical Substances'. Ed. D. Sweet, US Dept. of Health & Human Services: Cincinatti, 
2006.

This material safety data sheet has been prepared by SH&E Shared Services, Orica.

Reason(s) for Issue:
5 Yearly Revised Primary MSDS

This MSDS summarises to our best knowledge at the date of issue, the chemical health and safety hazards of the 
material and general guidance on how to safely handle the material in the workplace.  Since Orica Limited cannot 
anticipate or control the conditions under which the product may be used, each user must, prior to usage, assess and 
control the risks arising from its use of the material.

If clarification or further information is needed, the user should contact their Orica representative or Orica Limited at the 
contact details on page 1.

Orica Limited's responsibility for the material as sold is subject to the terms and conditions of sale, a copy of which is 
available upon request.

Product Name: CAUSTIC SODA - LIQUID (5%-45%)
Substance No: 000033985001 Issued: 26/03/2007 Version: 3
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Product Name: CAUSTIC SODA - LIQUID (5%-45%)
Substance No: 000033985001 Issued: 26/03/2007 Version: 3
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1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER
 
Product Name: SODIUM HYPOCHLORITE SOLUTION (10-15% 

AVAILABLE CHLORINE)
 
Recommended Use: Dairy, food and beverage industries:  Sanitising processing equipment. 

Textile industry:  Bleaching agent. 
Water treatment:  Sanitising agent.  
Available chlorine = 10 - 15%.

 
Supplier: Orica Australia Pty Ltd
ABN: 99 004 117 828
Street Address: 1 Nicholson Street, 

Melbourne 3000
Australia 

Telephone Number: +61 3 9665 7111 
Facsimile: +61 3 9665 7937 
Emergency Telephone: 1 800 033 111 (ALL HOURS) 
  
2. HAZARDS IDENTIFICATION
 
This material is hazardous according to criteria of Safe Work Australia;  HAZARDOUS SUBSTANCE.
 
Classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for Transport by 
Road and Rail;  DANGEROUS GOODS.
 
Risk Phrases: Contact with acids liberates toxic gas. Causes burns. Risk of serious damage to 

eyes. Very toxic to aquatic organisms.
 
Safety Phrases: Avoid contact with skin and eyes. In case of contact with eyes, rinse immediately with 

plenty of water and seek medical advice. Wear suitable protective clothing, gloves 
and eye/face protection. In case of accident or if you feel unwell, seek medical advice 
immediately (show the label whenever possible). Do not mix with  acids . Avoid 
release to the environment. Refer to special instructions safety data sheets.

 
Poisons Schedule: S5  Caution.
  
3. COMPOSITION/INFORMATION ON INGREDIENTS
 
Components CAS Number Proportion Risk Phrases
Water 7732-18-5 >60% -
Sodium hydroxide 1310-73-2 <1% R35, R41
Sodium hypochlorite 7681-52-9 10-<30% R31, R34, R41
  
4. FIRST AID MEASURES
 
For advice, contact a Poisons Information Centre (e.g. phone Australia 131 126; New Zealand 0800 764 766) or a doctor.
 

Product Name: SODIUM HYPOCHLORITE SOLUTION (10-15% 
AVAILABLE CHLORINE) 

Issued:  11/11/2009

Substance No: 000034421401 Version: 7
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Inhalation:
Remove victim from area of exposure - avoid becoming a casualty. Remove contaminated clothing and loosen remaining 
clothing. Allow patient to assume most comfortable position and keep warm. Keep at rest until fully recovered. If patient 
finds breathing difficult and develops a bluish discolouration of the skin (which suggests a lack of oxygen in the blood - 
cyanosis), ensure airways are clear of any obstruction and have a qualified person give oxygen through a face mask. 
Apply artificial respiration if patient is not breathing.  Seek immediate medical advice.
 
Skin Contact:
If spilt on large areas of skin or hair, immediately drench with running water and remove clothing.  Continue to wash skin 
and hair with plenty of water (and soap if material is insoluble) until advised to stop by the Poisons Information Centre or a 
doctor.
 
Eye Contact:
If in eyes, hold eyelids apart and flush the eye continuously with running water.  Continue flushing until advised to stop by 
a Poisons Information Centre or a doctor, or for at least 15 minutes.
 
Ingestion:
Immediately rinse mouth with water. If swallowed, do NOT induce vomiting.  Give a glass of water. Seek immediate 
medical assistance. 
 
Medical attention and special treatment: 
Treat symptomatically. Can cause corneal burns. Delayed pulmonary oedema may result.
  
5. FIRE FIGHTING MEASURES
 
Hazards from combustion products: 
Non-combustible material.
 
Precautions for fire fighters and special protective equipment: 
Decomposes on heating emitting toxic fumes, including those of chlorine . Fire fighters to wear self-contained breathing 
apparatus and suitable protective clothing if risk of exposure to products of decomposition.
 
Suitable Extinguishing  Media:
Not combustible, however, if material is involved in a fire use: Fine water spray, normal foam, dry agent (carbon dioxide, 
dry chemical powder).
 
Hazchem Code: 2X 
  
6. ACCIDENTAL RELEASE MEASURES
 
Emergency procedures: 
Clear area of all unprotected personnel. If contamination of sewers or waterways has occurred advise local emergency 
services.
 
Methods and materials for containment and clean up: 
Slippery when spilt.  Avoid accidents, clean up immediately.  Wear protective equipment to prevent skin and eye contact 
and breathing in vapours.  Work up wind or increase ventilation.  Contain - prevent run off into drains and waterways.  
Use absorbent (soil, sand or other inert material).  Collect and seal in properly labelled containers or drums for disposal.
  
7. HANDLING AND STORAGE
 
This material is a Scheduled Poison S5 and must be stored, maintained and used in accordance with the relevant 
regulations.
 

Product Name: SODIUM HYPOCHLORITE SOLUTION (10-15% 
AVAILABLE CHLORINE) 
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Conditions for safe storage: 
Store in cool place and out of direct sunlight. Store away from foodstuffs. Store away from incompatible materials 
described in Section 10. Keep containers closed when not in use - check regularly for leaks.
 
Precautions for safe handling: 
Avoid skin and eye contact and breathing in vapour, mists and aerosols. Keep out of reach of children.
  
8. EXPOSURE CONTROLS/PERSONAL PROTECTION
 
Occupational Exposure Limits: No value assigned for this specific material by the National Occupational Health and 
Safety Commission. However, Exposure Standard(s) for constituent(s):
 
Chlorine:  Peak Limitation = 3 mg/m3 (1 ppm) 
Sodium hydroxide:  Peak Limitation = 2 mg/m3 

 
As published by the National Occupational Health and Safety Commission.

 Peak Limitation - a ceiling concentration which should not be exceeded over a measurement period which should be as 
short as possible but not exceeding 15 minutes.

These Exposure Standards are guides to be used in the control of occupational health hazards. All atmospheric 
contamination should be kept to as low a level as is workable.  These exposure standards should not be used as fine 
dividing lines between safe and dangerous concentrations of chemicals.  They are not a measure of relative toxicity.

 
Engineering controls: 
Ensure ventilation is adequate and that air concentrations of components are controlled below quoted Exposure 
Standards. If inhalation risk exists: Use with local exhaust ventilation or while wearing air supplied mask. Keep containers 
closed when not in use.
 
Personal Protective Equipment:
The selection of PPE is dependant on a detailed risk assessment.  The risk assessment should consider the work 
situation, the physical form of the chemical, the handling methods, and environmental factors.

Orica Personal Protection Guide No. 1, 1998: D - OVERALLS, RUBBER BOOTS, CHEMICAL GOGGLES, FACE 
SHIELD, SAFETY SHOES,  GLOVES (Long), APRON.

 

 
Wear overalls, chemical goggles, face shield, elbow-length impervious gloves, splash apron and rubber boots. Always 
wash hands before smoking, eating, drinking or using the toilet. Wash contaminated clothing and other protective 
equipment before storage or re-use. 
If risk of inhalation exists, wear air supplied respirator meeting the requirements of AS/NZS 1715 and AS/NZS 1716. 
 
 
9. PHYSICAL AND CHEMICAL PROPERTIES
 
Physical state: Liquid
Product Name: SODIUM HYPOCHLORITE SOLUTION (10-15% 
AVAILABLE CHLORINE) 
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Colour: Pale Yellow - Green
Odour: Slight Chlorine
Solubility: Miscible in water.
Specific Gravity: 1.2 @20°C
Flash Point (°C): Not applicable
Flammability Limits (%): Not applicable
Solubility in water (g/L): Complete
pH: 12.5  (1% w/w)
 
10. STABILITY AND REACTIVITY
 
Chemical stability: Stable under normal ambient and anticipated storage and handling conditions of 

temperature and pressure. The amount of available chlorine diminishes over time.
 
Conditions to avoid: Avoid contact with foodstuffs. Avoid exposure to heat, sources of ignition, and open 

flame. Avoid contact with other chemicals. 
 
Incompatible materials: Incompatible with  acids , metals , metal salts , peroxides , reducing agents , and 

ethylene diamine tetraacetic acid . Incompatible with ammonia and ammonium 
coumpounds such as amines and ammonium salts.

 
Hazardous decomposition 
products: 

Chlorine.

 
Hazardous reactions: Hazardous polymerisation will not occur.   Reacts exothermically with acids . Reacts 

with acids liberating toxic gas. (Chlorine) Reacts with ammonia, amines and 
ammonium salts to product chloramines. Decomposes on heating to produce 
chlorine gas.

  
11. TOXICOLOGICAL INFORMATION
 
No adverse health effects expected if the product is handled in accordance  with this Safety Data Sheet and the product 
label.  Symptoms or effects that may arise if the product is mishandled and overexposure occurs are:
 
Ingestion: Swallowing can result in nausea, vomiting, diarrhoea, abdominal pain and chemical 

burns to the gastrointestinal tract.
 
Eye contact: A severe eye irritant.  Corrosive to eyes;  contact can cause corneal burns. 

Contamination of eyes can result in permanent injury.
 
Skin contact: Contact with skin will result in severe irritation.  Corrosive to skin - may cause skin 

burns.
 
Inhalation: Breathing in mists or aerosols may produce respiratory irritation. Delayed (up to 48 

hours) fluid build up in the lungs may occur.
 
Long Term Effects:
No information available for the product.
 
Toxicological Data: No LD50 data available for the product. For the constituent 
SODIUM HYPOCHLORITE:
Oral LD50 (mice): 5800 mg/kg
EYES: Moderate irritant (rabbit).
 

Product Name: SODIUM HYPOCHLORITE SOLUTION (10-15% 
AVAILABLE CHLORINE) 
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12. ECOLOGICAL INFORMATION
 
Ecotoxicity Avoid contaminating waterways. 

For SODIUM HYPOCHLORITE:
 
Persistence/degradability and 
mobility 

This material is biodegradable.

 
Aquatic toxicity: Toxic to aquatic organisms.
 
48hr LC50 (fish): 0.07 - 5.9 mg/L.
Terrestrial toxicity: Expected to be harmful to terrestrial species.
 
13. DISPOSAL CONSIDERATIONS
 
Disposal methods: 
Refer to  Waste Management Authority. Dispose of material through a licensed waste contractor. Decontamination and 
destruction of containers should be considered.
  

14. TRANSPORT INFORMATION
 
Road and Rail Transport
Classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for Transport by 
Road and Rail;  DANGEROUS GOODS.
 

UN No: 1791
Class-primary 8 Corrosive 
Packing Group: III
Proper Shipping Name: HYPOCHLORITE SOLUTION
Hazchem Code: 2X 
 
Marine Transport
Classified as Dangerous Goods by the criteria of the International Maritime Dangerous Goods Code (IMDG Code) for 
transport by sea;  DANGEROUS GOODS.
 
UN No: 1791
Class-primary: 8   Corrosive
Packing Group: III
Proper Shipping Name: HYPOCHLORITE SOLUTION
 
Air Transport
Classified as Dangerous Goods by the criteria of the International Air Transport Association (IATA) Dangerous Goods 
Regulations for transport by air;  DANGEROUS GOODS.
 
UN No: 1791
Class-primary: 8   Corrosive
Packing Group: III
Proper Shipping Name: HYPOCHLORITE SOLUTION
 
Product Name: SODIUM HYPOCHLORITE SOLUTION (10-15% 
AVAILABLE CHLORINE) 
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15. REGULATORY INFORMATION
 
Classification: This material is hazardous according to criteria of Safe Work Australia;  

HAZARDOUS SUBSTANCE.
 
Hazard Category: C: Corrosive 

N:  Dangerous for the Environment 

 
Risk Phrase(s): R31:  Contact with acids liberates toxic gas.

R34:  Causes burns.
R41:  Risk of serious damage to eyes.
R50:  Very toxic to aquatic organisms.

 
Safety Phrase(s): S24/25:  Avoid contact with skin and eyes.

S26:  In case of contact with eyes, rinse immediately with plenty of water and seek 
medical advice.
S36/37/39:  Wear suitable protective clothing, gloves and eye/face protection.
S45:  In case of accident or if you feel unwell, seek medical advice immediately 
(show the label whenever possible).
S50:  Do not mix with acids. S61:  Avoid release to the environment.  Refer to special 
instructions Safety Data Sheets.

 
Poisons Schedule: S5  Caution.
 
All the constituents of this material are listed on the Australian Inventory of Chemical Substances (AICS).
  
16. OTHER INFORMATION
 
`Registry of Toxic Effects of Chemical Substances'. Ed. D. Sweet, US Dept. of Health & Human Services: Cincinatti, 
2009. 

 
This material safety data sheet has been prepared by SH&E Shared Services, Orica.

 
Reason(s) for Issue:
Revised Primary MSDS
Alignment to HSNO requirements

 
This MSDS summarises to our best knowledge at the date of issue, the chemical health and safety hazards of the 
material and general guidance on how to safely handle the material in the workplace.  Since Orica Limited cannot 
anticipate or control the conditions under which the product may be used, each user must, prior to usage, assess and 
control the risks arising from its use of the material.

If clarification or further information is needed, the user should contact their Orica representative or Orica Limited at the 
contact details on page 1.

Orica Limited's responsibility for the material as sold is subject to the terms and conditions of sale, a copy of which is 
available upon request.
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MATERIAL SAFETY DATA SHEET 
 

Liquid Sugar 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 1: IDENTIFICATION OF THE MATERIAL AND SUPPLIER  
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Product name: Liquid Sugar 
Applicable In: Australia 
Other Names: Sugar Syrup, Sucrose Syrup 
Recommended use: Food Additive, Foodstuff , Food Industry 
Company: Sugar Australia Pty Limited ABN 82 081 245 169 
Address: 265 Whitehall St 

Yarraville VIC 3013 
Australia 

Telephone: +61 3 9283 4558 
Facsimile: +61 3 9689 4085 
Emergency Phone Number:  Poisons Information Centre 13 11 26 

 
This Material Safety Data Sheet (MSDS) is issued by the Supplier in accordance with the Code and guidelines 
from the Australian Safety and Compensation Council (ASCC, formerly National Occupational Health and Safety 
Commission - NOHSC).  The information in it must not be altered, deleted or added to.  The Supplier will not 
accept any responsibility for any changes made to its MSDS by any other person or organization.  The Supplier 
will issue a new MSDS when there is a change in ASCC standards, guidelines, or regulations and/or a material 
change in product specifications.   

 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 2: HAZARDS IDENTIFICATION 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

STATEMENT OF HAZARDOUS NATURE:  classified as Non Hazardous according to the criteria of the Australian 
Safety and Compensation Council ASCC (formerly NOHSC) Approved Criteria For Classifying Hazardous Substances 
[NOHSC:1008] 3rd Edition.   
 
Liquid Sugar is classified as Non-Dangerous Goods according to the Australian Code for the Transport of 
Dangerous Goods by Road and Rail. 
 
Note:  This product is a well known ingredient in food and beverages and this Material Safety Data Sheet is concerned 
only with occupational exposures. 
 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 3: COMPOSITION / INFORMATION ON INGREDIENTS 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Chemical Name: Proportion: CAS Number: 
Sucrose 66-68% 57-50-1 
Water 32-34% 7732-18-5 
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----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 4: FIRST AID MEASURES 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Swallowed: Give water to drink. 
Eye: Flush thoroughly with copious amounts of running water.  If symptoms persist, seek medical 

attention. 
Skin: Wash thoroughly with soap and water. 
Inhaled: Remove to fresh air. 
Advice to Doctor: Treat symptomatically.  People with diabetes may need stabilisation. 
 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 5: FIRE FIGHTING MEASURES 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Specific Hazards: Incompatible with strong oxidising agents.   
Flammability:  Low, product will burn in surrounding fire situation. 
Extinguishing Media: Water, dry chemical, carbon dioxide, BCF and foam. 
Hazards from combustion products: With heat, product burns/oxidises to form carbon, carbon monoxide and 
or carbon dioxide, and smoke.  
Special protective precautions and equipment for fire fighters: Standard fire-fighting precautions applicable. 
Hazchem code:  None allocated 

 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 6: ACCIDENTAL RELEASE MEASURES 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Spills: Wet sweep, vacuum or pump into containers.  Wash area with water.  Notify any relevant waste or 
environmental authority. 

 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 7: HANDLING AND STORAGE 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Handling: Material can ferment if excessive moisture contamination is allowed.  Fermentation can yield carbon 
dioxide with possible traces of ethanol or volatile fatty acids (e.g. acetic, propionic, lactic, or butyric) and if exposed to a 
spark or flame may result in an explosion.  These conditions should be avoided.  If maintenance of tank requires entry 
by personnel, confined space precautions should be complied with.  Insufficient oxygen may be present in vessels 
containing the product due to the generation of carbon monoxide during fermentation.  
Storage: This product should be stored in its factory packaging in a dry area.  Liquid Sugar in bulk should be 
stored in a vented tank designed to contain a material with a specific gravity of 1.3 or greater.  Localised 
microbiological deterioration may start in areas where the liquid becomes diluted.  Storage above 40°C can lead to 
spontaneous decomposition.   
 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 8: EXPOSURE CONTROLS / PERSONAL PROTECTION 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Exposure Standards: National Occupational Exposure Standard (NES) Australian Safety and 

Compensation Council, ASCC (formerly NOHSC)  
None allocated.  Avoid liquid mist generation. 

  
Engineering Controls: 
 
  Ventilation: 

General room ventilation should be adequate, but local mechanical ventilation may 
be required if liquid mists are generated, particularly in confined spaces.  Work 
areas should be cleaned regularly by wet sweeping or vacuuming. 

  
Personal Protection If engineering controls and work practices are not effective in controlling exposure, 

then personal protective equipment may be required. 
Skin Protection: Direct skin contact should be avoided by wearing long sleeved shirts and long 
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trousers, a cap or hat, and gloves (PVC coated fabric or equivalent AS 2161).  Work 
clothes should be washed regularly. 

Eye Protection: Ventilated non-fogging goggles (splash resistant AS/NZS 1336) should be worn if 
liquid mist is generated. 

Respiratory 
Protection: 

An approved particulate respirator conforming to Australian Standards AS/NZS 1715 
and AS/NZS 1716 should be worn when working in liquid mists or dusts.  
Respirators should be correctly fitted, maintained in good condition, and kept in 
clean storage when not in use.  Replaceable filters and cartridges should be 
replaced regularly in accordance with the manufacturers' guidelines and Australian 
Standards AS/NZS 1715 and AS/NZS 1716.  Use only respirators that bear the 
Australian Standards mark and are fitted and maintained correctly, and kept in clean 
storage when not in use. 

 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Appearance: Colourless to pale yellow liquid 
Odour: Faint caramel odour 
pH, at stated concentration: Not available 
Vapour pressure: Not determined 
Vapour Density: Not determined 
Boiling Point/range: (°C) >105°C 
Freezing/Melting Point: (°C) Not applicable 
Solubility in water: Totally miscible 
Solubility (Other): Not applicable 
Specific gravity: (H2O = 1) 1.33 
Evaporation Rate: Not applicable  
Flammability Limits: Not applicable 
Flash Point: Not applicable 
Autoignition temperature: 500°C after evaporation of water 

 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 10: STABILITY AND REACTIVITY 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Chemical Stability: Stable 
Incompatible Materials: Incompatible with oxidising agents (eg. peroxides). 
Conditions to avoid: None 
Hazardous Decomposition products: None 
Hazardous Polymerisation: None 
 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 11: TOXICOLOGICAL INFORMATION 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Toxicity Data:  non-toxic – a foodstuff 
Sucrose: LD50 (Ingestion): 29,700 mg/kg (rat) 
 
Health Effects  
Acute (short term). 
  Swallowed: No health effects under normal conditions of industrial use, but ingestion may destabilise people with 

diabetes. 
  Eye: Irritating to the eyes and may cause watering and redness. 
  Skin: Skin contact may result in mild skin irritation. 
  Inhaled: Not applicable unless aerosolised into liquid mists which may cause irritation to nose and throat. 
Chronic: Repeated skin exposure to Liquid Sugar may result in skin irritation and if persistent, dermatitis which 

may become infected.   
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----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 12: ECOLOGICAL INFORMATION 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Ecotoxicity:  Non-toxic to aquatic and terrestrial organisms.  
Persistence and Degradability:  Product is persistent and would have a low degradability.  
Mobility:  A low mobility would be expected in a landfill situation. 
 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 13: DISPOSAL CONSIDERATIONS 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Liquid Sugar can be treated as a common waste for disposal or dumped into a landfill site in accordance with 
relevant authority guidelines.  Note BOD load of sugar solutions in waste water streams. 
Personal precautions should be observed (see Section 8 above). 

 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 14: TRANSPORT INFORMATION 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Transport Requirements:   No special transport requirements are necessary. 
UN number:    None allocated 
Class:       None allocated 
Subsidiary Risk 1:  None allocated 
Packaging Group:  None allocated 
Hazchem code:   None allocated 
DG Class:  None allocated 
EPG:    None 
Incompatibilities:   None  
Proper Shipping Name:  None allocated 
Marine Pollutant:  No 

 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 15: REGULATORY INFORMATION 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Poisons Schedule:  None scheduled 
 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

SECTION 16: OTHER INFORMATION  
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Emergency Contact Number:  Poisons Information Centre 13 11 26 

 
For further information on this product, please contact the following: 
Sugar Australia Pty Limited 
ABN 82 081 245 169 
265 Whitehall St Yarraville VIC 3013 Australia 
Telephone:  61 3 9283 4558 
Facsimile:  61 3 9689 4085 
 
Additional information:  
Australian Standards References: 
AS/NZS 1336 Recommended Practices for Occupational Eye Protection. 
AS/NZS 1715 Selection, Use and Maintenance of Respiratory Protective Devices. 
AS/NZS 1716 Respiratory Protective Devices. 
AS 2161  Industrial Safety Gloves and Mittens (excluding electrical and medical gloves). 
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National Code of Practice for the Preparation of Material Safety Data Sheets 2nd  Edition [NOHSC:2011(2003)], April 
2003, National Occupational Health and Safety Commission. 
 
Authorised by: Sugar Australia Pty Ltd 
Date of issue:  June 2006 
 
____________________________________________________________________________________ 
Whilst the information contained in this document is based on data which, to the best of our knowledge, was accurate 
and reliable at the time of preparation, no responsibility can be accepted by us for errors and omissions. The provision 
of this information should not be construed as a recommendation to use any of our products in violation of any patent 
rights or in breach of any statute or regulation. Users are advised to make their own determination as to the suitability 
of this information in relation to their particular purposes and specific circumstances. Since the information contained 
in this document may be applied under conditions beyond our control, no responsibility can be accepted by us for any 
loss or damage caused by any person acting or refraining from action as a result of this information. 
____________________________________________________________________________________ 
END OF MSDS 
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1 Introduction

Canungra STP treats wastewater from the Canungra region in the Scenic Rim Area. The plant
is designed to process average dry weather flows up to 300m3/day and 1500EP (Note: Initial
hydraulic capacity will be limited to 240m3/d and 935 EP till 2016 – two additional
membrane modules will be installed to cater for the 1500EP option). The plant also will
operate in a “commissioning/maintenance” mode when the existing oxidation ditch will be
kept offline for refurbishment.

The plant is divided into the following sections:

 Inlet Works (Screens, Grit Removal and Wet weather bypass)
 Secondary Treatment Processes (Anaerobic, Pre-anoxic, Aeration, Deaeration, Post-

Anoxic, Scum and Wasting, R,A,S Recycle Pump Stations)
 Tertiary Treatment Processes (MBR Process)
 Blower Room (Aeration and MBR Blowers)
 Sludge Handling (Polymer System, Sludge Dewatering Unit and Sludge Storage)
 Chemical Dosing (Sugar, Sodium hydroxide, Sodium hypochlorite, and Aluminium

sulphate)
 Utilities (Compressed Air, Service Water, Potable Water, Back-up Generator)
 Creek Outfall (Treated effluent, Stormwater Bypass)
 Misc (Fire, Security, RTU)

1.1 Scope

The following document outlines the functionality requirements for the Canungra STP
Upgrade. The scope of this document is as follows:

 Plain English explanation of the plant functionality and the design intent.
 Preceding document to develop a detailed Software Control Specification.
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1.2 References

This document needs to be read in-conjunction with the P&IDs and the Process Schedule for
the plant.

Table 1 P&ID Drawing Numbers

Drawing Number Description
Aquatec-Maxcon QUU

8720A-100 486/5/5-0094-004 Legend

8720A-101 486/5/5-0094-005 Inlet Works

8720A-102 486/5/5-0094-006 Anaerobic and Pre-Anoxic

8720A-103 486/5/5-0094-007 Aeration, Deaeration, Post-Anoxic

8720A-104 486/5/5-0094-008 MBR Tank, Vacuum System

8720A-105 486/5/5-0094-009 Permeate Storage and Service Water

8720A-106 486/5/5-0094-010 Chemical Dosing 1

8720A-107 486/5/5-0094-011 Chemical Dosing 2

8720A-108 486/5/5-0094-012 Chemical Tanker Unloading Bund

8720A-109 486/5/5-0094-013 Sludge Dewatering

8720A-110 486/5/5-0094-014 Filtrate Pump Station

8720A-111 486/5/5-0094-015 Blowers & Compressed Air

8720A-112 486/5/5-0094-016 Pneumatic Lines

The document also references the Plain English FDS provided by Tyr Group for the
Secondary Plant.

The document references the QUU Specification for the Canungra STP Upgrade.
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1.3 Table of Abbreviations

The following abbreviations are used in the documentation. The convention adopted in
naming the instruments, motors and valves are as per reference P&IDs for the plant.

Table 2: Table of Terms and Abbreviations

Abbr. Meaning Abbr. Meaning
ADWF Average Dry Weather Flow NO3 Nitrate
BFP Belt Filter Press NOx Oxidised Nitrogen
BNR Biological Nutrient

Removal
OP Ortho-Phosphate

BOD Biological Oxygen Demand OCF Odour Control Facility
COD Chemical Oxygen Demand ORP Oxidation Reduction Potential
CTUB Chemical Tanker Unloading

Bund
SCADA SCADA

DO Dissolved Oxygen P&ID Piping & Instrumentation
Diagram

FCV Flow Control Valve PDWF Peak Dry Weather Flow
FD Functional Description PLC Programmable Logic

Controller
FIT Flow Indicating Transmitter Poly Polyelectrolyte
FITQ Flow Indicating Transmitter

and Totaliser
PWWF Peak Wet Weather Flow

GPO General Purpose Outlet PS Pump Station
HRT Hydraulic Retention Time RTU Remote Telemetry Unit
HMI Human Machine Interface RAS Return Activated Sludge
Hypo Sodium Hypochlorite SP Setpoint
IO Input / Output SRT Sludge Retention Time
LCP Local Control Panel STP Sewage Treatment Plant
LIT Level Indicating

Transmitter
TKN Total Kjeldahl Nitrogen

LS Level Switch TN Total Nitrogen
MBR Membrane Bioreactor TSS Total Suspended Solids
MCC Motor Control Centre UPS Uninterruptible Power Supply
MinDWF Minimum Dry Weather

Flow
UV Ultraviolet

MLSS Mixed Liquor Suspended
Solids

VSD Variable Speed Drive

NH3 Ammonia WAS Waste Activated Sludge
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Table 3: Standard Instrument Prefixes / Abbreviations

Letter First Letter Modifier Succeeding Letter
A Analysis - Alarm
B Burner, Flame - State or status display
C Conductivity (Electrical) - Control, closed
D Density Difference -
E Electrical Variable - Sensing element
F Flowrate Ratio -
G - - Glass
H Hand Operated - High (alarm)
I Current (Electrical) - Indicating
J Power Scan -
K Time - Barrier
L Level - Low (alarm)
M Motor, Moisture,

Humidity
- -

N Torque - -
O Dissolved Oxygen - Open
P Pressure, Vacuum - Test Point
Q Quantity Integrate, totalise Integrating, summating
R Radiation - Reverse
S Speed, Frequency - Switching
T Temperature - Transmitting
U Multivariable - Multifunction Unit
V Vibration - Valve, Damper, Louvre
W Weight, Force - Wells
X Miscellaneous - -
Y Motion - Computing Relay
Z Position - Emergency or Safety Acting

Examples:

AIT Analyser with Indication and Signal Transmission
FCV Flow Control Valve
FE Flow Sensing Element
FIT Flow Indicating Transmitter
ZSC Position Switch Closed
ZSO Position Switch Open
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2 Control System

The control system will comply with the QUU requirements for the tender and QUU
standards. QUU standards take precedence regarding overall system control.

2.1 Software Specification

A software specification and detailed control philosophy shall be developed by MPA prior to
commencing any PLC programming.

2.2 PLC Programming Documentation

MPA shall create the PLC program and produce a detailed program listing for each PLC. The
program shall be structured in logical modules, either in the form of sub-routines or blocks
of code which are clearly identified by comments.

The PLCs shall be programmed using the guidelines contained within IEC1131-3 and shall be
programmed using ladder logic. QUU Standard blocks that have been issued must be used
for programming.

Descriptive labels shall be used for each point. These shall include a mnemonic nickname as
well as a descriptive label in plain English.

Each rung or section of code shall be fully commented, describing the function and
operation of each section.

A detailed cross reference shall be provided for each physical I/O and internal point used in
the program. This shall include its name, description and references to all other areas in the
program where the point is used.

2.3 SCADA

Citect SCADA system will be provided using QUU standard blocks where applicable. QUU
standard terminology must be used.

2.4 Security Access Levels

Security Access Level will be based as follows:

 Operator Level – Day to day plant operations and set-points as defined in the
document.

 Engineering – Access to set-points and process tuning and remote access to the
plant.

 Administrator – Complete Access

 Commissioning - Access to Set-points, process tuning and remote access to the plant.
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2.4.1.1 Remote Access (Commissioning Support))

A remote access (independent of the current RTU is required (i.e. via VPN etc.) for a period
of 24months for Aquatec-Maxcon staff for commissioning support.

2.5 Data / Trend Storage requirements

The SCADA system shall be configured so that it handles all the alarms on the plant and
notifies the operators both via the SCADA and via the alarm dial out system.

As a minimum, the system shall incorporate the following alarms:

 Physical drive faults as per the typical schematics and the I/O lists including items
such as thermal overload, motor over temperature, seal failure etc.

 Derived alarms via the network

 Derived faults such as pump failed to start, valve failed to open, instrument out of
range etc.

 Critical alarms such as high level signals, analyser high readings, low flows etc as per
the description in the functional specification.

 Low and high levels in sumps, wet wells and storage tanks

 All alarms shall be able to reset from the SCADA screen via an operator action.
Alarms shall be categorised in accordance with the HMI Guidelines document.

 Critical alarms, as described in the functional specifications, shall be notified to
operational personnel by means of the existing RTU.

During power failure, all alarms that would normally be generated by a power failure (eg
pump fault, valve fault etc) shall be inhibited and shall not appear on the alarm or event log
nor shall it operate the alarm “paging” system (via the RTU). These alarms shall revert back
to their normal state after an operator adjustable time period after restoration of power.
Power failure alarm will be generated.

A separate alarm log shall be configured as part of the SCADA system. All alarms shall be
time and date stamped as per the HMI Guidelines. Alarm logs shall be printed when selected
by the operator.

All data/trends must be stored for a minimum of 1year.

2.6 Event Logs

The SCADA system shall be configured to include an event log for all operator initiated
commands and monitored functionality inherent within the SCADA system.

All event log entries shall be stored for at least 90 days with each event occurrence date and
time stamped as per the HMI SCADA Guidelines.
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Operator actions (i.e. keyboard strokes and mouse clicks) shall also be logged and stored as
separate entries.

2.7 Data Archiving and Retrieval

The SCADA software shall maintain a historical database.  The historical database storing the
data shall be accessible by time, day, month and yearly allocation.

2.7.1 Short Term Historical Data

The following data shall be generated and stored at time intervals of 4 hrs:

 Accumulated runtime and number of starts for each drive/pump

 Flowrate and accumulated flow totals since midnight for each flowmeter

 Water level (%) in storage tank/reservoir

 Current values for all analysers

 Valve position status and number of closing events for each actuated valve.

 Any other data deemed necessary to carry out fault deduction requirements
specified elsewhere

2.7.2 Long Term Historical Data

The following daily summaries of short term historical data shall be recorded.

 Runtimes, starts and faults for each drive/pump

 Accumulated flow totals each flowmeter

 Water level (%) in storage tank/reservoir

 Hourly average minimum and maximum levels for all analysers

 Membrane Transmembrane Pressures, and Fluxes.

 Valve position and operation data for each actuated valve.

2.7.3 Historical Data Archival Storage

Data archiving should meet QUU standards.

Alternatively, the data shall be automatically archived to the computer hard drive for a
maximum period of 13months. The stored data shall be in a format to allow easy archiving
to an external hardrive or CD.

Standard Citect device archiving shall be used.

Facilities shall be provided for the restoration of archived data for viewing, trending,
reporting or data manipulation purposes.  These restorations shall be fully automated only
requiring the operator to select the appropriate dates for the required data.  The operator
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shall then be able to view, trend or create reports as per the usual manner of the SCADA and
report writing package.

All historical data shall be able to be displayed in a graphical and digital form on the SCADA
with the facility for printing.  Graphical trending shall allow multiple data traces on one
graph with operator selection of which combination of data is to be a graphed and operator
selection of the start and end time periods of the graph.  Graphs shall be able to be printed
in landscape form to an A3 printer.

2.8 Trends

Trends shall be provided as part of the configuration of the SCADA system. The required
trends are described in the Functional Specifications included as part of the documentation.
The trends must be in the standard QUU format.

Each drive (DOL) will have the following trends:

 Start/Stop (1 – for operating; 0- for not operating)

Each drive (VSD) will have the following trends:

 Setpoint Speed

 Actual Motor Speed

 Corresponding Flow/ Pressure/ DO Data

Trends will have the functionality to export data to .csv format etc.

2.9 Reports

Reports are required to be provided as part of the configuration of the SCADA system. The
required reports are described in the Functional Specifications included as part of the
operating documentation.

2.10 PLC Control Philosophy

The following description generally applies to all drives unless otherwise mentioned in the
functional specification:

Each drive shall have a selector switch marked “Local-Off-Remote”. This selector switch shall
be located in the Motor Control Centre (MCC) for that particular drive.

The operation of equipment in each mode is detailed below:

 Local Mode

When local mode is selected on the MCC, this shall allow the equipment to be operated
from start/stop or open/close pushbuttons located either on the MCC or in the local control
panel (LCP) adjacent to the drive.
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Automatic operation of equipment is unavailable in this mode.

 Off

When the “Off” position is selected on the MCC, the equipment will not be able to operate
in any mode.

 Remote Mode

When remote mode is selected on the MCC, the equipment shall only be operated by the
PLC/SCADA system. There are two modes of operation in this instance. These are designated
as Remote Manual and Remote Auto.

 Remote Manual Mode

Remote manual mode shall be selected from the relevant SCADA screen. This will allow the
operator to start/stop or open/close the drive manually via buttons located on the SCADA
screen.

 Remote Automatic Mode

Remote automatic mode is also selected by the operator from the SCADA screen. In this
mode, drives shall start/stop or open/close automatically and sequentially based on the
plant process mode selected by the operator.

2.11 Alarms

2.11.1 Physical Alarms

Physical alarms to be handled by the PLC shall include at least the following:

 Physical drive faults as per the typical schematics and the I/O lists including items
such as thermal overload, motor over temperature, seal failure etc

 Instrumentation based alarms including high and low levels, flows, pressures,
temperatures, analytical values and any other devices as mentioned in the functional
specifications.

Physical alarms shall be used in the code as required by the I/O list and the functional
specification. Generally this will involve the following:

 For drive related alarms, the receipt of a physical alarm shall stop/inhibit the drive
and the alarm will be transmitted to the SCADA system. Alarms are required to be
reset from the SCADA system before the drive is enabled.

 For instrumentation related alarms, the relevant alarm shall stop the equipment as
described in the functional specification as well as flagging an alarm in the SCADA
system.
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2.11.2 Derived Alarms

Derived alarms shall include at least the following:

 Drive failed to start

 Drive failed to stop (where relevant)

 Valve failed to open

 Valve failed to close

 Instrument out of range

 Process Alarms

Derived alarms shall be treated in the same manner as physical alarms.

2.11.3 Priorities and actions

There will be critical and non-critical alarms that have been categorised in this document.
This will be confirmed during the design stage with the operations staff.

2.11.4 Alarm History requirements

All alarms shall be logged and stored within the SCADA system.  Active alarms that have
been acknowledged would still be displayed until alarm condition has been cleared.

2.12 RTU Requirements

The existing RTU has 16 I/O that will be used for critical alarms. Refer to Section17.

2.13 PLC Software and Hardware Constraints

All PLC digital Inputs shall be powered with 24V DC.

All PLC analogue inputs and outputs use 4 to 20 mA current signal. These are scaled in the
HMI for display in engineering units. “Instrument failure” or “Valve Failure” alarms shall be
generated if an instrument or valve generates less than 3.5 mA or more than 20.5 mA out of
range signal.

Outputs for connection to the motor control centre shall use 24 V DC interface relays.

All Alarms, which are generated by the PLC will be sent for display on the SCADA. All alarms
can be reset via the SCADA system in the operator building.

If a motor/valve is switched to local on the respective starter/valve, the PLC will ignore this
item. This generates “equipment not available” non-critical alarms.
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2.14 Motor Control

2.14.1 Duty Changeover

Motor duties are rotated automatically by the PLC on a “run hour timer basis” that will be
set manually by the Operator on the SCADA. The initial changeover period is to be set at 7
days changing over at midnight. The duty changeover of motors can be carried out manually
as well. The intent is for operators to manually changeover equipment, however should the
operator fail to changeover, the PLC timer will automatically changeover after the set period
has expired.  Individual run times can be entered via SCADA for each motor.

Changeover can occur when the particular motor is running. The motor is stopped, any
necessary valve enabled and the newly selected duty motor is started. If a motor is driven
via a VSD, the new duty motor is started at the same drive speed as the previous unit.

There is a delay of 5 seconds (hard coded into the PLC software) between successive motor
starts to avoid excessive surges in the main supply.

A motor will send an error message to the PLC if:

 A motor fails to return a running signal within a set time (set-point 5 sec.) then a
motor “Failure Message” is generated at the SCADA (and to PLC).

 If motor is called to run and is inhibited from starting due to its motor fault relay
having been set; a fail to start alarm is being generated.

If a duty motor fails during operation, the appropriate valves are operated as necessary and
the Stand-By motor is operated.

2.15 Valve Controls

If any actuated valve fails to reach its appropriate limit switch for an OPEN or CLOSE
command, the valve is reserved and another attempt made to OPEN or CLOSE. This is
repeated twice and if the valves still fails to reach its limit switch to open\close the valve
operation is terminated and a “VALVE FAILED” alarm is generated.

Such failures will prevent subsequent operations dependent upon the failed valve and raise
an alarm to state that the sequence has been aborted.

In addition to the above the movement of the modulation actuated valves will be
determined by an increase or decrease in % valve open position. If a modulating actuated
valve operated under a PID loop or similar, fails to open or close as commanded after a set
time period (hard coded into PLC software and determined during commissioning) the valve
will be attempt to open or close and a “Valve Failed” alarm is generated.
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2.16 Power Failure

On power failure, the system fails close/shut and alarms to the Operator that a power
failure has occurred. A backup generator will “kick in” to provide power in lieu of the mains.
Refer to Section 16.

An alarm will be raised that a Power failure has occurred. This is critical alarm and will dial
out to the operator. Failing to start/faults from the back-up generator will also dial out to
the operator.

2.17 Instrumentation (General)

2.17.1 Flowmeter

Each flowmeter will provide reverse flow indication and alarm after 30sec (Engineering Level
setpoint) delay if a reverse flow is detected and not expected.

Flowmeter on pumped lines will indicate no flow alarm 0-60ec (Engineering Level setpoint)
after a pump has started and no flow is detected.

2.17.2 Level, Pressure Switches

All discrete instrumentation will be installed in fail-safe mode i.e. instrument failure on a
high level switch will fail at high level.

2.17.3 Level and Pressure Instrumentation

All analogue instrumentation will fail-safe.
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3 Inlet Works

The inlet works comprises of the following equipment:

 Raw Sewage Flowmeter (FITQ-0110-001)

 Spirac Combi Trap

o Inlet Screen 1 (TK_-0210-001) with Screenings conveyor 1 (CV_-0210-001)

o Inlet Screen 1 Level Switch High (LS_-0210-002)

o Inlet Screen 1 Level Switch High High (LS_-0210-003)

o Inlet Screen 2 (TK_-0210-002) with Screenings conveyor 2 (CV_-0210-002)

o Inlet Screen 2 Level Switch High (LS_-0210-004)

o Inlet Screen 2 Level Switch High High (LS_-0210-005)

o Grit removal 1 (TK_-0230-001) with Grit conveyor 1 (CV_-0230-001)

o Manual Bypass Screen (SL_-0210-003)

 Service Water Supply Valves

o Inlet Screen 1 Spray Solenoid Valve (SV_-0210-021)

o Inlet Screen 2 Spray Solenoid Valve (SV_-0210-022)

o Grit Wash Solenoid Valve (SV_-0230-001)

o Grit Mixing Solenoid Valve (SV_-0230-002)

 Secondary Plant Bypass Flowmeter (FITQ-0210-006)

 Secondary Plant Flowmeter (FITQ-0230-001)

 Secondary Plant Flow Control Valve (FCV-0230-004)

3.1 Process Overview

Raw sewage from the existing pump station is delivered to inlet works of Canungra STP. The
raw sewage pump station is not included within the scope of Canungra STP Upgrade.

The inlet works is based on the principle that all of the wastewater (up to 10 x ADWF) will be
screened and degritted prior to downstream processing. The maximum capacity of this
facility is 40L/s.

The inlet works also receives return feed from the filtrate pump station and recycled mixed
liquor to be re-screened from the S-recycle pump station.

3.1.1 Raw Sewage Flowmeter

Raw sewage flow will be continuously monitored and totalised via the raw sewage
flowmeter (FITQ-0100-001). Any reverse flow indication will be alarmed subject to time
delay.
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The flow indication from the raw water flowmeter will be used to control screens operation
and plant bypass.

High flow alarms will be generated, if the flows are above the inlet works hydraulic capacity.
Failure of the flowmeter will generate an alarm.

3.1.2 Inlet Screens

A combined Spirac packaged unit (Spirac Combi Trap) will screen and de-grit the raw
sewage. The unit includes two duty/assist 3mm screw screens with press heads, a manual
emergency bypass screen and a single duty grit removal system.

The screenings and grit are collected in wheelie bins via Longopac bagging units. The
operator will manually check bin levels.

The level is detected by conductivity-type level switches (one per screen). These provide a
start level for the spiral sieve conveyor to clear the screenings, i.e. the sewage level backs up
as the screenings collects at the stationary sieve. Once the level has dropped below the high
level, the duty screen continues to operate for a preset time (Operator Adjustable 0-15min).

If the duty screen fails to clear the high level switch within a preset time (Operator
adjustable 0-15min), the assist screen activates as well.

Both screens are capable of screening 20L/s maximum. Flows above 20L/s to either screen
will overflow in the manual bar screen and bypass the plant.

The intent is for the flow to always enter the screen inlet tank, and as much as possible go
through the screens.  If one of the screens becomes blocked, the level will rise, resulting in
the incoming flow to be directed into the other screen.  Should one screen or both screens
become blocked, the level may rise to the high high level overflowing into the manual
bypass screen and raise an alarm.

This flow is directed to the secondary plant bypass. An alarm will be raised that the Inlet
Works has faulted.

In normal operation both screens receive half of the flow. As the screenings collect on the
spiral sieve, they block the screen, raising the level in the inlet screen tank. If the level raises
to the high level, the screen starts and will continue to operate until a set period of time
after the high level switch has cleared.

Both screens have a dedicated high high level switch that indicates the system is overflowing
to the manual bypass screen. An alarm is raised if either or both the high high level switches
are activated. The high and the high high level switches will be installed fail safe (ie activates
when there is no power).

A screen clear time defined as the maximum time for the screens to operator to clear the
high level switch will start each time the screen conveyor operates.

Both the screens will continue to operate until the high level is cleared.
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The high high level inhibits S-recycle re-screen mode.

Each screen has a dedicated solenoid valve that controls the supply of service water for
screenings washing and cleaning the screens. Each solenoid valve has an electrical feedback
on the coil and any failure of the valve will result in an alarm.

For each screen, the solenoid valve operates on a timer basis. For each minute of screen
operation (ie the motor is operating), the respective solenoid valve has to be open for 0-
60sec (Operator Adjustable).

During low flow events, no flow through the screens or the screen is not operating, for 0-24
hours (Operator Adjustable), the solenoid valves will operate on a timed basis 0-60sec
(Operator Adjustable) to maintain moisture on the screen conveyors.

3.1.3 Grit Removal Operation

The grit removal system receives screened sewage from the inlet screens.

The collected grit is removed via a grit conveyor and is also washed during removal using
service water. A water sparger operates intermittently providing mixing in the tank to keep
the organic matter suspended. If the girt conveyor does not operate for 1 hour, the water
sparger will turn on for 15 seconds to keep the organic matter suspended.

The grit conveyor will operate on a timer basis (operator adjustable). This is independent of
the screen operation.

Solenoid valves control the supply of service water for grit washing and mixing. Each
solenoid valve has a feedback on the coil and any failure to open or close the valve will
result in an alarm.

Each solenoid valve operates on a timer basis. For each minute of grit conveyor is in
operation (ie the motor is operating), the grit wash solenoid valve has to be open for 0-
60sec (Operator Adjustable).

For each minute of grit conveyor is in operation (ie the motor is operating), the grit mix
solenoid valve has to be open for 0-60sec (Operator Adjustable).

The operator can manually bypass the grit system in case of maintenance. On the SCADA,
the operator should be able to enable a “grit bypass mode”. Whilst “grit bypass mode” is
selected, the water sparger is still active to keep organic matter suspended.

3.1.4 Secondary Plant Flow Control

The secondary plant (biological) treats flows up to 3 x ADWF only (10.3L/s at ultimate flows)
As such, the secondary plant flow control valve will modulate the flow into the secondary
plant. A secondary plant flowmeter will measure and totalise the flow into the secondary
plant.
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The existing raw sewage pump station (outside the scope of this project) operates
intermittently. The pump station can pump flows in excess of 15.3L/s for a maximum
duration of six minutes. This flowrate is defined as (Secondary Plant Short-term Max.
Setpoint) and the maximum duration of the flow (360s) will both be Engineer Adjustable and
set during the plant commissioning.

In order to prevent, unnecessary bypassing of screened sewage, a maximum duration delay
will be implemented i.e. if the flow to the secondary plant is above 3xADWF for 360sec –
flow modulation will not be implemented. The maximum duration timer “starts” for this
once the flowrate is on/above 3xADWF.

Table 4 Secondary Plant Flow Set-Points

Parameter Definition

ADWF Average Dry Weather Flow

2011 Setpoint – 190m3/day

2015 Setpoint – 300m3/day

PDWF Peak Dry Weather Flow

= ADWF x 2.2

PWWF Peak Wet Weather Flow

= ADWF x 3

Long Term Plant Flow
Set-Point

Defined as the maximum flow through the secondary plant over long-term
(24hr period).

If both MBR Tanks are online = PWWF (Secondary Plant High Flow
Setpoint)

If a single MBR Tank is online (and/or in CIP mode) = PDWF.

Short-Term Plant Set
Point

Defined as the maximum instantaneous flow allowed through the
secondary plant for a pre-defined period of time (maximum duration
timer)

There are effectively the following flow scenarios –registered after 30secs:

1) Raw sewage flowrate is below Long Term Plant Flow Set-Point

a. No flow modulation required.

b. Secondary Plant Flow control valve is fully open.

2) Raw sewage is above Long Term Plant Flow Set-Point.
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a. Flow modulation to Long-term flow set-point after “maximum duration
timer”.

3) Raw sewage is above Short Term Plant Set-Point

a. Flow modulation to maintain short-term plant set-point e.g. secondary plant
flow is 20L/s, the valve is modulated to maintain 15.3L/s.

b. After “maximum duration timer”, secondary plant flow control valve will
modulate to maintain “Long-term Plant Flow Set Point”.

A PID algorithm will control the secondary plant flow control valve and maintain the
secondary plant flow to the required flow setpoint. If the flow falls below this level, the
secondary plant flow control valve will be slowly ramped to fully open. The short term high
flow timer should then reset for the next high flow level.

All these parameters will be adjustable on engineering level.

If the secondary plant flow rate is above 3x ADWF for more than 15min period, an alarm
stating Secondary Plant High Flow will be generated.

In the event of valve failure/ power failure, the control valve will fail open. A Secondary
Plant high flow alarm will be generated.

3.1.5 Secondary Plant Bypass

The secondary plant (biological) treats flows up to 3 x ADWF only. As such, flows above this
will bypass the secondary plant and will be directed to the creek outfall. The plant bypass is
monitored via a flowmeter. Each time any bypass flow is detected, (>1L/s for 30sec), an
alarm is generated indicating “Secondary Plant in Bypass”. The operator after a bypass event
must drain the bypass line.

3.2 Operation

3.2.1 Local Operation

Each motor can be operated locally at the MCC. When operated locally, the motor can be
started and stopped at its MCC and will run until either stopped by the Operator (by
switching to ‘Stop’ at the MCC), or upon loss of power or fault.

When operated locally, all fault protection will be available to stop each motor if a fault
develops.

In Local mode, no equipment or process interlocks exists.  Care must be taken by the
Operator when operating the equipment in Local mode (refer to O&M manual for guidance).

3.2.2 Remote Manual Operation

When selected in Remote mode at the MCC, the inlet works will be able to operate in
remote manual or remote auto control.
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When in Remote manual control, the motors will be able to be started or stopped at the
SCADA.

When selected in Remote manual mode, all equipment fault protection will be available to
stop a motor if a fault develops.

3.2.3 Remote Auto Mode

The inlet works is permanently enabled, ready to take flow from the raw sewage pump
station. As long as one screen is available, the inlet works can operate and feed into the
secondary plant.

The operator can take each equipment into manual mode via the SCADA.

If both the screens are “not available”, the grit system and the secondary plant flow control
are automatically “not available”.  In the case, all the flow entering the plant will be
bypassed via the manual screen into the plant bypass line.

The secondary plant flow control valve is normally open.

Screens operate intermittently as level is detected on the Screens high level switches. This
will be after a 2sec delay once level is detected.

Grit removal system operates on a timer.

Secondary Plant flow control system starts operating if the flows are above “plant maximum
setpoint” after a 30sec. delay.

3.2.4 SCADA Adjustable Parameters

Table 5 Inlet Works SCADA Adjustable Parameters

Parameter Range Setpoint Adjustable
Level

Screen1 Run On-timer

Screen2 Run on-timer

Duration of the
screen operation
once the screen
conveyor has
started.

0-15mins 1 Operator

Screen1 Service
Water Solenoid Open
timer

Screen2 Service
Water Solenoid Open
timer

Duration the
solenoid valve is
energised for every
minute of the
corresponding
conveyor
operation.

0-60sec per screen
conveyor operation
(mins)

25 Operator
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Parameter Range Setpoint Adjustable
Level

Clear Timer “Max. Time to clear
the screen”

0-15mins 5 Operator

Grit screw conveyor
run timer

0-15mins 5 Operator

Grit Mix Solenoid
Valve  Open timer

0-60sec per grit
conveyor operation
(mins)

15 Operator

Grit Wash Solenoid
Valve  Open timer

0-60sec per grit
conveyor operation
(mins)

20 Operator

Maximum Short-Term
Plant Setpoint

0-20L/s 15 Engineering

Maximum Long-Term
Plant Setpoint

PLC calculated value 7.35 Engineering

Time Delay to start
secondary plant flow
control to maintain
Max. Plant Setpoint.

0-60s 20 Engineering

Max. timer Plant
setpoint

Duration for
Secondary Plant
flow control to
maintain long-term
setpoint.

0-500s 250 Engineering

PID Parameters Engineering

*This setpoint will automatically reduce by 0.73 if one membrane tank is offline.
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3.2.5 Alarms

Table 6 Inlet Works Alarms

Alarm Cause System Response Alarm Type

Raw Sewage
Flowmeter Fault

Flow out of Range

Instrument Failure

Generates flowmeter fault Critical

Raw Sewage
Flowmeter Reverse
Flow Alarm

Failure of check valves
at Raw Sewage Pump
station

Generates reverse flow alarm. Critical

Inlet Screen Solenoid
Valve # Fault

Feedback failure from
solenoid valve

Sets solenoid valve unavailable
and generates alarm

Critical

Inlet Screen Conveyor
# Fault

Thermal Overload

Fail to start

Sets Screen Conveyor #
Unavailable and generates
alarm

Critical

Grit Conveyor # Fault Thermal Overload

Fail to start

Sets Grit Conveyor # Unavailable
and generates alarm

Critical

Grit Mixer Solenoid
Valve # Fault

Feedback failure from
solenoid valve

Generates solenoid valve
unavailable alarm.

Stops grit conveyor from
operating.

Critical

Grit Wash Solenoid
Valve # Fault

Feedback failure from
solenoid valve

Generates solenoid valve
unavailable alarm.

Critical

Raw Sewage High
Flow

Flow > 20L/s for 60s Operate both screens if
available.

Interlock S-recycle Re-screen
mode.

Critical

Raw Sewage High
High Flow

Flow > 40L/s for 60s Operate both screens if
available.

Interlock S-recycle Re-screen
mode.

Critical

Screens High High
Level Alarm

High high level switch
activated for 10sec.

Screens blinded.

Operate both screens if
available.

Interlock S-recycle Re-screen
mode.
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Alarm Cause System Response Alarm Type

Inlet Works Faulted Both Screens Fail Close Secondary Plant Flow
Control Valve as unscreened
sewage “will not be accepted by
the Secondary Plant”.

All flows to the inlet works will
hydraulically overflow into the
manual bar screen and bypass
the plant.

Critical

Secondary Plant
Bypass Active

Secondary Plant Bypass
flowmeter reading
>1L/s for 30Sec.

Generates alarm Critical

Secondary Plant Flow
Control Valve Fault

Fail to reach limit
switches.

Generates control valve fault
alarm.

Critical

Secondary Plant
Flowmeter Fault

Flow out of Range

Instrument Failure

Generates flowmeter fault Critical

Secondary Plant High
High Flow

Flow to secondary plant
above long-term
setpoint for 15mins.

Possible Secondary Plant
Overflow.

Critical

3.2.6 Monitoring and Trending

All flows shall be displayed on SCADA. The totalised flows shall be displayed as kL/d.

Instantaneous flow shall be displayed and logged in litres per second (L/s). Instantaneous
flows should be trended and stored for a period of 1year.

Cumulative flow shall be displayed, and logged in kL/d for that day.  The cumulative flow
logging shall be reset each day at 6am. This should be operator adjustable.

Cumulative daily results shall be stored for up to 5years and trended. Cumulative flow
reports shall be generated for:

o Daily

o Weekly

o Monthly

o 3-Monthly

o Yearly.

The following parameters shall be monitored and reported in SCADA:
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 For all mechanical equipment associated with the inlet works:

 Run duration (in hours) for that day and previous day

 Cumulative run hours for the today and yesterday of the machine.

 Current status (start/stop/fault)

3.2.6.1 Trending

In addition to equipment operation trending, the following additional trend pages are
required for Inlet Works:

1. “Inlet Works Flow” trending screen (variable date and time on the x-axis) showing
the following parameters on the y-axis:

 Raw Sewage flow (L/s)

 Secondary Plant Flow (L/s)

 Bypass Flow (L/s)

 Screen 1 running / stopped

 Screen 1 Solenoid open / closed

 Screen 2 running / stopped

 Screen 2 Solenoid open / closed

 Grit screw running / stopped

 Grit Mixer Solenoid open / closed

 Grit Wash Solenoid open / closed

2. “Inlet Works Cumulative Flow” trending screen (variable date and period on the x-
axis) showing the following parameters on the y-axis:

 Raw Sewage cumulative daily flow (kL)

 Secondary Plant cumulative daily Flow (kL)

 Bypass Flow cumulative daily flow (kL)

3. “Secondary Plant Flow Control Valve” trending screen (variable date and period on
the x-axis) showing the following parameters on the y-axis:

 Secondary Plant Flow (L/s)

 PID Setpoint

 Valve Position

 Bypass Flowrate (L/s)
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4 Secondary Treatment Process

The secondary treatment process comprises of the following equipment:

 Tanks

o Anaerobic Zone and Anoxic Zone (TK_-0511-001)

o Aerobic Zone, Deaeration Zone 1, Deaeration Zone 2, Post-Anoxic Cell 1 and
Post-Anoxic Cell 2 (TK_-0511-002)

 Secondary Plant Flowmeter (FITQ-0230-001)

 Mixers

o Anaerobic Zone Mixer 1 (MX_--0511-001)

o Anaerobic Zone Mixer 2(MX_-0511-002)

o Anoxic Zone Mixer 1 (MX_-0511-003)

o Anoxic Zone Mixer 2 (MX_-0511-004)

o De-Aeration Cell 1 Mixer (MX_-0511-005)

o De-Aeration Cell 2 Mixer (MX_-0511-006)

o Post-Anoxic Cell 1 Mixer (MX_-0511-007)

o Post-Anoxic Cell 2 Mixer (MX_-0511-008)

 Blowers

o Blower 1 (MBR 1) BL_-0650-001

o Blower 2 (MBR2) BL_-0650-002

o Blower 3 (Common Standby) BL_-0650-003

o Blower 4 (Aerobic Zone Aeration) BL_-0520-001

 Blower Flow Control Valves

o Blower 3 to MBR 1 Flow Control Valve FCV-0650-001

o Blower 3 to MBR 2 Flow Control Valve FCV-0650-002

o Blower 3 to Aerobic Zone Flow Control Valve FCV-0520-003

 pH Analyser, AIT-0510-001

 DO Analyser

o Aerobic Zone DO Analyser 1, AIT-0511-003

o Aerobic Zone DO Analyser 2, AIT-0511-004
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 R-Recycle

o R-Recycle Pump No. 1 PU_-0540-101

o R-Recycle Pump No. 2 PU_-0540-102

o R-Recycle flowmeter FIT-0540-001

 A-Recycle

o A-Recycle Pump No. 1,  PU_-0540-201

o A-Recycle Pump No. 2,  PU_-0540-202

o A-Recycle flowmeter, FIT-0540-011

 S-Recycle

o S-Recycle Pump No. 1 ,PU_-0540-301

o S-Recycle Pump No. 2 ,PU_-0540-302

o S-Recycle flowmeter, FIT-0540-021

4.1 Process Overview

The secondary treatment process within upgraded Canungra STP will comprise a Membrane
Bioreactor (MBR) under the 5-stage Bardenpho configuration.  The Anaerobic and Anoxic
zones of the bioreactor will be located within the existing oxidation ditch structure, while
the Aerobic, De-aeration, Post-Anoxic and Membrane zones will be within a new tank.

The secondary treatment process is designed to clarify and treat flows up to 3 x ADWF.
Flows in excess of 3 x ADWF, will be bypassed directly from the inlet works to the plant
outfall.

Screened and degritted wastewater will gravitate from the Inlet Works to the Anaerobic
Zone. Biomass will also be discharged from the end of the anoxic zone to the anaerobic zone
via the R-recycle.  Under normal operations, the Duty / Standby R-Recycle pumps will be
flow paced to the secondary plant flowmeter (FITQ-0230-001) to provide a consistent
concentration of biomass in the anaerobic zone.

Flow from the Anaerobic Zone will gravitate over a weir to the Anoxic Zone, where it will be
combined with the A-recycle. Duty / Standby A-recycle pumps will be used to transfer mixed
liquor from De-Aeration Cell 2 to the Anoxic zone.  Flow will discharge from the anoxic zone
to the aerobic zone (in the new tank) via a bellmouth weir.

The aerobic zone will also receive the sludge return from the membrane tanks (known as the
S-recycle). Within the aerobic zone, the mixed liquor will be aerated via fine-bubble
membrane diffusers and roots-type blowers.  The speed of the blowers will be adjusted to
maintain a specified DO Setpoint under feedback control.
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The outflow from the aerobic zone will then pass through the De-Aeration Zone to allow the
DO to decay to low levels before the A-recycle is withdrawn.  The De-Aeration Zone will be
divided into two cells.

The outflow from the De-Aeration Zone will pass to the post-anoxic zone.  Liquid sugar will
be dosed to the post-anoxic zone to enhance denitrification.

Flow from the post-anoxic zone will discharge to the membrane tanks for clarification.
Clarified effluent will discharge under gravity to the permeate Storage Tank, while the
retained biomass will be recycled to the start of the Aerobic Zone via the Duty / Standby S-
recycle pumps.

During dry weather conditions, flow will discharge to one of the two membrane tanks, and
only one of the membrane tanks will be aerated and provide solids separation.  After a short
period (operator adjustable 15-30 minutes), the flow path and aeration will alternate,
providing for cycling of operations between the two membrane tanks.

At flows above peak dry weather flow (PDWF), the flow from the post-anoxic zone will be
divided between the two membrane tanks and both membrane tanks will be aerated.

Scum capture and removal are provided within the bioreactor. Scum will be withdrawn from
the bioreactor with the WAS flow from the membrane tanks, and directed to the Belt Filter
Press. By discharging scum and foam from the system, this configuration will mitigate the
risks of proliferation of the scum and foam forming organisms.

Alum dosing is provided to assist in the phosphorus removal process, and is necessary to
achieve the phosphorus concentration required in the final effluent concentrations.
Provision is included to dose alum to the Anaerobic and Post-anoxic Zones.

The Secondary Treatment process units covered in this document include:

 The anaerobic and anoxic tankage (within the existing oxidation ditch);
 The aerobic, de-aeration, post-anoxic and membrane tankage (within a new

structure);
 The aeration system (comprising blowers and diffusers) for the aerobic zone;
 The three pump stations for the R-, A- and S-recycles;
 The WAS pump station for sludge wasting, and
 The scum pumping station.

4.2 Aeration

4.2.1 Aeration Process Overview

Air shall be supplied to both the Aerobic Zone and the Membrane Tanks using roots type
blowers.  Four blowers will be provided – one duty unit for each of the two membrane
tanks, one duty unit for aeration of the aerobic zone, and a common standby unit.
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The duty blower for the Aerobic Zone will discharge air to fine pore membrane diffusers
mounted on the floor of the aerobic zone.  Under normal operations, the speed of the duty
blower (and therefore the air supply) will be adjusted maintaining a specified dissolved
oxygen (DO) concentration in the zone under closed-loop feedback control.

The operator will manually select the number of headers in service (1, 2, or 3). The default is
three headers, however, if any of these are in maintenance and physically isolated to
prevent damaging the diffuser membranes, the control system reduces the maximum
blower speed by the same proportion, i.e. 1/3 or 2/3 of the maximum airflow. The maximum
blower speed will not increase regardless of DO control requirements.

The system will inhibit the DO feedback control for a short period after rotation of
membrane tank duty to reduce the impacts on Aerobic Zone DO control.

Over time, diffusers can become fouled due to aging of the membrane material and build-up
of deposits on the diffuser surface and pores. This causes a higher header pressure
requirement (and subsequent higher energy consumption) to achieve the same airflow and
required D.O. conditions within each cell. As such, the diffusers can be periodically ‘bumped’
to minimise fouling. A ‘bumping sequence’ involves temporarily increasing the air flow to
the cell being ‘bumped’ for a set duration of time. The increased airflow will act to dislodge
any build-up of material on the diffuser surface or in the pores, and prevent fouling. The
Aerobic Zone will undergo diffuser bumping on a weekly/monthly basis. This can be initiated
either automatically or by the operator.

On completion of a Bumping Sequence, the aeration control will return to the previously
and selected operating mode. The bumping sequence will always “look” for the number of
headers available. If any headers are offline, it will adjust the airflow proportionally.

The following four modes will be provided for control of the Aerobic Zone Aeration:

 Mode 1: Constant Blower Speed – The duty blower is operated at the speed input at
the SCADA.

 Mode 2: Scheduled Blower Speed - As per Mode 1, except that the blower speed is
automatically varied up to 24hrs/day, according to 24hr day schedule.  This is in
order to cater for the variation in dissolved oxygen demand from peak loads to low
loads throughout the daily cycle.

 Mode 3: Constant DO Setpoint – The duty blower speed is adjusted to maintain the
D.O. Setpoint input at the SCADA.

 Mode 4: Scheduled DO Setpoint – As per Mode 3, except that the DO setpoint is
automatically varied up to times24hr/day, according to a DO setpoint schedule.  This
is in order to cater for the variation in dissolved oxygen demand from peak loads to
low loads throughout the daily cycle.
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4.2.2 Equipment & Instrumentation

The list of equipment required in the aeration system includes:

 Blower 1 (MBR 1) BL_-0650-001

 Blower 2 (MBR2) BL_-0650-002

 Blower 3 (Common Standby) BL_-0650-003

 Blower 4 (Aerobic Zone Aeration) BL_-0520-001

 Blower 3 to MBR 1 Flow Control Valve FCV-0650-001

 Blower 3 to MBR 2 Flow Control Valve FCV-0650-002

 Blower 3 to Aerobic Zone Flow Control Valve FCV-0520-003

 Aerobic Zone DO Analyser, AIT-0511-003

 Second DO Analyser, AIT-0511-004

4.2.3 Operation

4.2.3.1 Set-points

The following table, Table 7, details all the operator-adjustable set-points within the Aerobic
Zone aeration control system. The purpose of this table is to specify the various control set-
points, limits and control actions required under each of the aeration control loops, for each
aerated cell.

Table 7: Control Set-points, Limits and Control Action for Bioreactor 2 Aeration System

Control Setpoint
Setpoint
Range / Limits

Control Action

Access
Level

Display
Level

General Aeration Set-points

Aerobic Zone -
Low DO Alarm
Limit

0.0–10.0 mg/L,

0.01mg/L
increments

An alarm will be initiated if
the measured DO is at or
below the specified limit for
more than (0-60 minutes) –
operator adjustable

Operator
adjustable

Aerobic Zone -
High DO Alarm
Limit

0.0–10.0 mg/L,

0.01mg/L
increments

An alarm will be initiated if
the measured DO is at or
above the specified limit for
more than (0-60 minutes) –
operator adjustable

Operator
adjustable
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Aerobic Zone
Duty Blower
Minimum Speed

0 – 60%,

1% increment

Minimum Aerobic Zone duty
blower speed (lower
envelope limit for DO
feedback control)

Operator
adjustable

Aerobic Zone
Duty Blower
Maximum Speed

60 – 100%, 1%
increment

Maximum Aerobic Zone duty
blower speed (lower
envelope limit for DO
feedback control)

Operator
adjustable

Alternating Membrane Tank Operation

Membrane Tank
Changeover – DO
Feedback Control
Suspension Period

0-600 seconds,

20second
increments

Period for which adjustments
to the speed of the duty
aeration blower are
prevented after alternation
of membrane tank duty.

Mode 1: Constant Blower Speed

Aerobic Zone
Duty Blower
Speed

40-100%,

1% increments

Speed at which duty blower
will operate.

Mode 2: Scheduled Blower Speed

General DO Feedback Control Set-points

Aerobic Zone
Proportionality
Constant (KDO)

Site
Commissioned

Proportionality constant for
modification of blower speed
based on DO concentration
in Aerobic Zone

Aerobic Zone DO
Upper Deadband
(DO,Upper DB)

0.0–10.0 mg/L,

0.01mg/L
increments

DO concentration in excess
of setpoint below which no
change in airflow setpoint
will be made.

Aerobic Zone DO
Lower Deadband
(DO,lower DB)

0.0–10.0 mg/L,

0.01mg/L
increments

DO concentration below
setpoint for which no change
in airflow setpoint will be
made.
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Aerobic Zone DO
Control Wait Time
(DOwait)

1–30 minutes Operator adjustable duration
between consecutive
adjustments of blower
speed.

Mode 3: Constant DO Setpoint

Aerobic Zone - DO
Setpoint

(DOsetpoint)

0.0–5.0 mg/L,

0.05mg/L
increments

Setpoint for DO in Aerobic
Zone

Operator
Level

Setpoint
adjustable
under
normal
operation.

Mode 4: Scheduled DO Setpoint – Refer to Table 9

Bumping Sequence Control

Bumping
Sequence Start
Time

XX:XX input at
the SCADA

0-30days range

Time for initiation of the
bumping sequence.

Bumping
Sequence Duty
Aeration Blower
Speed

40-100% Duty Aeration Blower speed
for duration of bumping
sequence.

Bump Duration 0–30minutes,
10s increments

The duration of each bump
sequence for a cell.

Bumping
Sequence Interval
Time

1 – 90 days
input at the
SCADA

Represents the time between
complete bumping sequence
starts.

* Standard PID control blocks can be used in aeration control, provided:

1. The PID blocks can achieve the exact functionality specified, particularly in terms of wait
times, different upper and lower deadband, and nil integral and derivative components, and,

2. The relevant parameters are clearly displayed and grouped.

4.2.3.2 Local Operation

Each blower can be operated locally at the MCC. When operated locally, the blower can be
switched ‘on’ or ‘off’ at its MCC drive module, and its speed adjusted at the VSD control pad,
located on the MCC. When switched ‘on’, the blower will startup and operate at the set
speed and will run until either stopped by the Operator (by switching to ‘Off’ at the MCC), or
upon loss of power or fault.
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When operated locally, all fault protection will be available to stop a blower if a fault
develops (eg. high pressure and temperature). However, if a blower faults whilst being
operated in this mode, no Standby blower will automatically start.

In Local mode, no equipment or process interlocks exist for the blowers.  Care must be taken
by the Operator when operating the equipment in Local mode (refer to O&M manual for
guidance).

4.2.3.3 Remote Operation

When selected in Remote mode at the MCC, the blowers will be able to operate in Remote
manual or Remote auto control.

4.2.3.4 Remote Manual Mode

When in Remote Manual control, the blowers will be able to be started or stopped (and
speeds adjusted) at the SCADA.  However, interlocks to control valve positions and high
pressure switches shall be provided to prevent the operation of the blowers against a closed
head.

When selected in Remote manual mode, all fault protection will be available to stop a
blower if a fault develops. However, the Standby blower will not automatically start should
the duty unit fail.

4.2.3.5 Remote Auto Mode

Under Remote Auto Mode, the Operator shall be able to select from the following five
modes of aerobic zone aeration control.

Mode 1: Constant Blower Speed

Under Mode 1, the duty blower will operate continuously at the speed input at the SCADA.
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Mode 2: Scheduled Blower Speed

Under Mode 2, blower speed is automatically varied up to 24 times a day, according to a
schedule.  The required speed for each period of the day will be input directly at the SCADA
into a look-up table of the format outlined in Table 8 below.  All ‘Start times’ and speeds
must be adjustable by the Operator during normal operation.

The scheduled set-points should allow differences for public holidays, (operator selects this
on the weekly calendar), weekends, weekdays.

Table 8: Lookup Table for Mode 2: Aerobic Zone Scheduled Blower Speed

Start Time (24hr Clock) Aerobic Zone Duty Blower Speed (%)

Time 1 (ie. 00:00 – 01:00am) Period 1, Blower Speed: 65%

Time 2 (ie. 10:00 Mon) Period 2, Blower Speed: 85%

Time 3 (ie. 14:00 Mon) Period 3, Blower Speed: 65%

Time 4 (ie. 18:00 Mon) Period 4, Blower Speed: 75%

Time 5 (ie. 22:45 Mon) Period 5, Blower Speed: 55%

Time 6 (ie. 00:45 Tue) Period 6, Blower Speed: 50%

Aerobic Zone DO Feedback for Blower Speed Control (Common to Modes 3 and 4 )

During normal operations, the aeration control shall operate under DO feedback control
(Mode 3, or 4), depending on operator selection. Modes 3, 4 and 5 will utilise the same
feedback control logic (PID controller) to determine the duty blower speed from the DO
measured in the aerobic zone, but differ in the way in which the DO setpoint for the aerobic
zone is derived.

The DO concentration measured in the Aerobic Zone will be compared to the DO Setpoint
and used to adjust the speed of the duty blower under a “bump and hold” control
philosophy.

The key attributes of this common feedback loop include:

 Time Period between sample values (‘DO Sample and hold Period’) = 3-25 minutes

 Simple proportional control logic expected to be sufficient (though PID functionality
based on standard blocks acceptable)

 Measured parameter: DO concentration

 Controlled parameter: Duty Blower Speed
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 Blower Speed clamped between Operator adjustable maximum and minimum
values.

 Operator adjustable upper and lower deadbands applied to Aerobic Zone DO.

Figure 1: Control Logic Overview for Aerobic Zone DO Feedback Control (Modes 3 and 4)
provides an overview of the required control logic.

Figure 1: Control Logic Overview for Aerobic Zone DO Feedback Control (Modes 3 and 4)

In the event that the DO analyser in the Aerobic Zone becomes unavailable, control will
automatically revert to Mode 2 (Scheduled Blower Speed).

Mode 3: Constant DO Setpoint

Under Mode 3, the Aerobic Zone DO Setpoint applied to the feedback control is input
directly at the SCADA.

-DOLower DB < (DOmeasured– DOsetpoint) > DO Upper DB

Calculate revised Blower Speed:
Blower Speednew = Blower Speedcurrent + KDO (DOsetpoint- DOmeasured)

Blower Speed remains
unchanged

Yes
No

DO Time > DOwait

DO Time = Time1 + 1

Start:
DO Time = 0

Yes

No

Check range restriction:
Blower Speedmin > Blower Speednew < Blower Speedmax

If Blower Speednew < Blower Speedmin then Blower Speednew = Blower Speedmin
else

If Blower Speednew > Blower Speedmax then Blower Speednew = Blower Speedmax

No

Yes Apply Blower Speednew

as calculated
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Mode 4: Scheduled DO Setpoint

Under Mode 4, the Aerobic Zone DO setpoint applied to the feedback control will be input at
the SCADA into a look-up table of the format shown in

Table 9 below.  All ‘Start times’ and DO set-points shall be adjustable by the Operator during
normal operation.

Table 9: Typical Lookup Table for Mode 4: Aerobic Zone Scheduled DO Control

Start Time DO Setpoint (mg/L)

Time 1 (ie. 06:00) DO Setpoint: 2.0

Time 2 (ie. 07:00) DO Setpoint: 2.2

Time 3 (ie. 08:00) DO Setpoint: 2.0

Time 4 (ie. 18:00) DO Setpoint: 1,8

Time 5 (ie. 22:45) DO Setpoint: 1.5

Time 6 (ie. 00:45) DO Setpoint: 1.4

Standard time blocks (ie. 1hr blocks across 24hr for a standard weekday, and standard
weekend day) may be utilised, rather than variable time set-points.

4.2.3.6 Alternating Membrane Tank Operation

During dry weather, the two membrane tanks will alternate between aerated and un-
aerated conditions.  Immediately after duty rotation of the membrane tanks, the rate at
which dissolved oxygen is discharged to the aerobic zone will drop for a short period.  This
has the potential to disrupt the DO feedback control in the aerobic zone.  To reduce this
disruption, the control system will inhibit DO feedback control for a given period during this
period.

If this feature is enabled at the SCADA, the “Membrane Tank Changeover – DO Feedback
Control Suspension Period” (operator adjustable) will commence when the draw-off of the
S-recycle is rotated between the two membrane tanks.  During this period, the blower speed
will remain fixed. On expiry of the suspension period, DO feedback control will re-
commence (with “DO Time” = 0”) with the prevailing blower speed as the initial value.

During periods where both membrane tanks are aerated (ie. during wet weather), DO
feedback control will not be suspended.
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4.2.3.7 Bumping sequence

The ‘Bumping Sequence Interval Time’ represents the time between complete Bumping
Sequence starts.  This time is adjustable between 1 and 90 days, however it will be typically
set to 7 days at the SCADA.

The ‘Bumping Sequence Start Time’ is operator selectable.  This parameter represents the
time that the bumping operation is initiated.  The ‘Bumping Sequence Start Set Point’ is
operator adjustable in the range of 0:00 hours to 23:59 hours.

On initiation of the “Bumping Sequence”, the normal aeration control will be inhibited, and
the blower speed will increase to the “Bumping Sequence Duty Aeration Blower Speed”.
The blower speed will remain at the specified speed for the “Bump Duration”.  The blower
will then slow to its previous speed, and normal aeration control will re-commence.

If the prevailing blower speed is in excess of the “Bumping Sequence Duty Aeration Blower
Speed”, the “Bumping Sequence” will be inhibited.

4.2.4 Duty Blower Selection (Common Standby Blower (Blower 3))

Blower 3 is a common ‘Standby’ blower and is available for aeration of either Membrane
Tank 1, Membrane Tank 2 or the Aerobic Zone.

In the event that one of the Membrane Tank Duty Blowers becomes unavailable, Blower 4
will become the duty blower for the Aerobic Zone (if it is not already), and Blower 3 will
become the duty blower for Membrane Tank 1 or 2 (in place of the unavailable unit).

The valve positions required for each of the blower duty combinations are summarised in
Table 10.  In all cases, the correct valve positions shall be confirmed prior to starting of a
“standby blower”.

Table 10: Actuated Valve Positions for Blower Configuration Modes

Valve
FCV-0650-001
Position (b/w
Blower 1 and

Blower 3)

Valve
FCV-0650-002
Position (b/w
Blower 2 and

Blower 3)

Valve
FCV-0520-003
Position (b/w
Blower 4 and

Blower 3)

Blower 1: Membrane Tank 1 Duty

Blower 2: Membrane Tank 2 Duty

Blower 3: Standby / Unavailable

Blower 4: Aerobic Zone Duty

Closed Closed Closed
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Valve
FCV-0650-001
Position (b/w
Blower 1 and

Blower 3)

Valve
FCV-0650-002
Position (b/w
Blower 2 and

Blower 3)

Valve
FCV-0520-003
Position (b/w
Blower 4 and

Blower 3)

Blower 1: Membrane Tank 1 Duty

Blower 2: Membrane Tank 2 Duty

Blower 3: Aerobic Zone Duty

Blower 4: Standby / Unavailable

Closed Closed Open

Blower 1: Unavailable

Blower 2: Membrane Tank 2 Duty

Blower 3: Membrane Tank 1 Duty

Blower 4: Aerobic Zone Duty

Open Closed Closed

Blower 1: Membrane Tank 1 Duty

Blower 2: Unavailable

Blower 3: Membrane Tank 2 Duty

Blower 4: Aerobic Zone Duty

Closed Open Closed

If Blower 3 is designated as the Aerobic Zone duty blower, it shall operate under the control
configuration for aerobic zone aeration.  If Blower 3 is designated as a Membrane Tank duty
blower, it will operate under the control configuration selected for that system. Failure of
duty blower

The valve positions open and close to meet the flow path for Blower 3 to replace any of the
faulted blowers. In all cases, the correct valve positions shall be confirmed prior to starting
of duty blower.

An interlock within the control system will be included to ensure that both Flow Control
Valves can never be open at the same time; if one control valve is open, the other must be
fully closed and vice versa. Failure to meet limit switches on the flow control valves will be
alarmed. The operation of the blowers will also be interlocked with valve position such that
no blower can operate unless it has an associated discharge valve in a full open position.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 97 of 667



AQUATEC-MAXCON PTY LTD
Functional Description

Canungra Sewerage Treatment Plant Upgrade

Status: Rev E ~ 36 ~ August 2011

Project Number: 8720

4.2.5 Alarms

The key alarm conditions and responses for Aerobic Zone Aeration Control are listed below.

Table 11: Key Alarms for Aerobic Zone Aeration

Alarm Event Applicable units Response Alarm Name Alarm Type

PAH: Aeration
Header High
Pressure

PS_-0520-007 Initiate Critical
Alarm. Shutdown
Aerobic Zone
blower.

Aerobic Zone - High
Aeration Header
Pressure

Critical

AAH: High DO
Detected in
Aerobic Zone

AIT-0511-003

AIT-0511-004

Initiate Critical Alarm Aerobic Zone - High
D.O.

Critical

AAL: Low DO
Detected in
Aerobic Zone

AIT-0511-003

AIT-0511-004

Initiate Critical Alarm Aerobic Zone - Low
D.O.

Critical

AAH: High pH
Detected in
Anoxic Zone

AIT-0511-0002 Initiate Critical Alarm Aerobic Zone – High
pH

Critical

AAL: Low pH
Detected in
Anoxic Zone

AIT-0511-0002 Initiate Critical Alarm Aerobic Zone - Low
pH

Critical

EA: Equipment
failure – Aeration
Control Valve

FCV-0520-003 Initiate Critical
Alarm.

Valve will ‘fail last
position’.

Aeration Control
Valve # - Fault

Critical
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Alarm Event Applicable units Response Alarm Name Alarm Type

EA: Aeration
Control Valve -
Fail to Open

FCV-0520-003 If standby blower is
available, return
valves to previous
positions, operate
applicable blower,
and initiate Non-
critical Alarm.

If no standby blower
is available, or valve
positions cannot be
achieved, keep
associated blowers
stopped and
generate Critical
alarm.

Aeration Control
Valve # - Fail to Open

Non-Critical

Critical

EA: Aeration
Control Valve -
Fail to Close

FCV-0520-003 If standby blower is
available, return
valves to previous
positions, operate
applicable blower,
and initiate Non-
critical Alarm.

If no standby blower
is available, or valve
positions cannot be
achieved, keep
associated blowers
stopped and
generate Critical
alarm.

Aeration Control
Valve # - Fail to Close

Non-Critical

Critical

EA: Instrument
failure – pH

AIT-0511-0002 Initiate Non-critical
Alarm

Anoxic Zone - pH
Analyser Fail

Aerobic Zone -
Temperature Sensor
Fail

Non-critical
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Alarm Event Applicable units Response Alarm Name Alarm Type

EA: Instrument
failure – One of
Aerobic Zone DO
Instruments

AIT-0511-003
or
AIT-0511-004

Generate Non-
critical alarm, and
continue aerobic
zone aeration
control to Mode 3
(Constant DO
Setpoint)

Aerobic Zone – One
of the DO
Instruments Fail

Non-critical

EA: Instrument
failure – Both
Aerobic Zone DO
Instruments

AIT-0511-003
and
AIT-0511-004

Generate Non-
critical alarm, and
switch aerobic zone
aeration control to
Mode 2 (Scheduled
Blower Speed)

Aerobic Zone – Both
DO Instruments Fail

Non-critical

EA: Instrument
discrepancy –
Aerobic Zone DO

AIT-0511-003

AIT-0511-004

Generate Non-
critical alarm, and
continue aerobic
zone aeration
control to Mode 3
(Constant DO
Setpoint)

Aerobic Zone - DO
Instrument Reading
Discrepancy

Non-critical

LAH: Anaerobic
Zone - High Level

LS_-0511-001 Initiate Critical Alarm Anaerobic Zone -
High Level

Critical

LAH: Deaeration
Zone - High Level

LS_-0511-005 Initiate Critical
Alarm.

Deaeration Zone -
High Level

Critical

Blower # - High
Temperature

TS_-0520-004

TS_-0650-003

Stop blower. Initiate
Non-critical alarm,
and rotate duty to
standby blower.

If no standby blower
available, initiate
Critical alarm.

Blower # - High
Temperature

Non-Critical

Critical
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4.2.5.1 Interlocks

Safety Interlocks

 High temperature detected on blower.

 High discharge pressure detected on aeration/MBR aeration line.

Process Interlocks

For the Aerobic Zone aeration control system to be initiated in remote auto, the following
conditions must be met:

 At least one duty blower must be available, and associated valves confirmed in
correct position.

 For Mode 3 and 4, the Dissolved Oxygen instrument in the aeration zone must be
‘available’

4.2.5.2 SCADA

The Operator can view the following trends, displays, controls and reports at the SCADA, in
addition to those outlined in the Overall Control System Standards:

Displays

The Operator can view the following at the SCADA:

 Single page which displays all Aerobic Zone Aeration set points

o Number of Diffuser Headers online (1,2, or 3)

o Aeration Control Mode: 1-5 with name

o Aeration Control Valve Status: open / closed

o Blower Status: Membrane Tank 1 Duty/Membrane Tank 2 Duty/Aerobic Zone
Duty/Standby

o Blower Speed: Off/On (Speed %)

o Aerobic Zone DO Concentration (mg/L)

o Aerobic Zone pH

o Aerobic Zone Temperature

o Aeration Control Valve Mode: Auto/Manual

o Constant DO Setpoint (mg/L)

o Scheduled DO Set-points (mg/L) (table)

o Aerobic Zone Maximum Blower Speed (%)
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o Aerobic Zone Minimum Blower Speed (%)

o Current proportionality, wait time and other configuration parameters

 For Bumping Control:

o Bump sequence (Enabled / Disabled)

o Bumping Blower Speed

o Bumping Interval Time (days)

o Bumping Duration (minutes)

o Bumping sequence start time (hh:mm)

o Days since last ‘bump’

o Bumping in progress (yes / no)

 All alarms status

 Pre-Configured Trends

 Aerobic Zone and De-Aeration Zone DO concentrations (30 second interval)

 Aerobic Zone and De-Aeration Zone DO set-points

 Aerobic Zone pH

 Aerobic Zone Temperature

 Position of each actuated valve (open/closed)

 Blower Speed

Reports

Daily Reports:

 Average, maximum and minimum pH, temperature, DO concentrations

 Average, maximum and minimum blower speeds

Monthly Reports:

 Average, maximum and minimum pH, temperature, DO concentrations

 Average, maximum and minimum blower speeds

Note: All averages are to be averages over the period of the report.
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4.3 R-Recycle Pump Station

4.3.1 R-Recycle Process Overview

Two R-recycle pumps will be used to recycle mixed liquor from the end of the Anoxic zone to
the start of the Anaerobic zone (both within the existing oxidation ditch). The pumps will be
configured as Duty/Standby, and will be fitted with variable speed drives.

The R-recycle provides the biomass to the Anaerobic Zone to facilitate excess biological
phosphorus removal.  The R-Recycle flow should be controlled to minimise the return of
nitrate to the anaerobic zone.

Three Operator-selectable modes shall be provided for the R-Recycle:

Mode 1: Constant Speed

The duty R-Recycle pump will be operated at the speed setpoint specified at the SCADA.
This mode is provided to enable ongoing operation when the R-Recycle flowmeter (FIT-
0540-001) is not available.

Mode 2: Constant Flow

The speed of the duty R-Recycle pump will be controlled to maintain a specified flow
setpoint under feedback control from flowmeter FIT-0540-001.

Mode 3: Flow Paced

The R-Recycle flowrate setpoint is calculated from an operator selected ratio setpoint
multiplied by the time-smoothed flowrate of sewage to the anaerobic zone (as measured by
FITQ-0230-001). As per Mode 2 – the speed of the duty R-Recycle pump will be controlled to
deliver the calculated flow setpoint via feedback from flowmeter FIT-0540-001.

4.3.2 Equipment & Instrumentation

The list of equipment required in the R-recycle pump operation includes:

 R-Recycle Pump No. 1 PU_-0540-101

 R-Recycle Pump No. 2 PU_-0540-102

 R-Recycle flowmeter FIT-0540-001

 Secondary Plant Flowmeter FITQ-0230-001
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4.3.3 Operation

4.3.3.1 Set-points

Table 12: Control Set-points for R-Recycle Pumps

Operator Adjustable Parameter Range

General

R-Recycle Control Mode Mode 1 / Mode 2 / Mode 3

Mode 1: Constant Speed

R-Recycle Constant Speed Setpoint 40-100%

Mode 2: Constant Flow*

R-Recycle Constant Flow Setpoint 1.5-20 L/s

Mode 3: Flow Paced*

R-Recycle Flow Paced Setpoint 0.7-2.5 x Anaerobic Zone Influent Flow

Bioreactor Feed Flow Averaging Period 15 – 60 minutes

Maximum R-Recycle Flow 1.5-20 L/s

Minimum R-Recycle Flow 1.5-20 L/s

*Parameter ranges provided are wider than the specified operating ranges for the pumps to
ensure that the control system specification does not limit the plant’s flexibility in
operations.

4.3.3.2 Start-up / Shutdown Pre-requisites

Start-up pre-requisites for the R-recycle Pumps include:

 Power supply to pump drives

 No ‘fault’ condition is active or ‘reset’ required

4.3.3.3 Local Operation

Each R-Recycle pump can be operated locally at the MCC. When operated locally, the R-
Recycle pump can be started and stopped at its MCC drive module. The speed of the R-
Recycle pumps can also be adjusted at the VSD control pad, located on the MCC. When
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switched ‘on’, the R-Recycle pump will start-up and operate at the set speed and will run
until either stopped by the Operator (by switching to ‘Off’ at the MCC), or upon loss of
power or fault.

When operated locally, protection will be available to stop a pump if a fault develops.
However, if a pump faults whilst being operated in this mode, no Standby Pump will
automatically start.

In Local mode, no equipment or process interlocks exist between the operation of each R-
Recycle pump and measured flow. That is, the pump may be operated against a closed valve
(or equivalent). Care must be taken by the Operator when operating the equipment in Local
mode (refer to O&M manual for guidance).

4.3.3.4 Remote Manual Operation

When selected in Remote mode at the MCC, the R-Recycle pumps can be operated in
Remote auto or Remote Auto control.

When in Remote Manual control, the R-Recycle pumps can be started or stopped (and
speeds adjusted) at the SCADA.

When selected in Remote manual mode, all equipment fault protection will be available to
stop a pump if a fault develops. However, the Standby Pump will not automatically start
should the duty unit fail should both of the pumps are selected in manual mode.

4.3.3.5 Remote Auto Operation

When selected in Remote Auto control, there are three modes of control of the R-Recycle
Pumps:

 Mode 1: Constant Speed

 Mode 2: Constant Flow

 Mode 3: Flow Paced

Mode 1: Constant Speed

Under Constant Speed control, the required R-Recycle pump speed is specified at the
SCADA.  The duty pump then operates continuously at this speed. This mode is provided to
enable ongoing operation when the R-Recycle flowmeter (FIT-0540-001) is not available.

Mode 2: Constant Flow

In Constant Flow control, the required R-Recycle Constant Flow is entered at the SCADA.
The speed of the duty pump is adjusted to maintain this flow (as measured on FIT-0540-001)
under feedback control.  Where the specified flow cannot be achieved by the duty pump,
the pump will be operated at its maximum or minimum speed (as applicable) to maintain as
close to the specified flow as possible and a deviation alarm is generated.
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Mode 3: Flow Paced

In Flow Paced control, an R-Recycle Flow Paced Setpoint is specified at the SCADA in terms
of a multiple of the influent sewage flow to the anaerobic zone (as measured by FITQ-0230-
001). The system then calculates the required R-Recycle flowrate by multiplying the
specified ratio by the anaerobic zone sewage inflow.  The speed of the duty R-Recycle pump
is then modulated to maintain the calculated flow setpoint under feedback from the R-
Recycle flowmeter FIT-0540-001.

The influent sewage flow on which this calculation is based is to be ‘smoothed’ to a 30-
minute moving average (adjustable between 15 and 60 minutes).  The R-Recycle flow
setpoint should only change when the average changes (eg. one change every 30 minutes).
This reduces unnecessary variations in the system.

The duty pump will only operate to deliver flow between the specified minimum and
maximum R-Recycle flowrate.

4.3.3.6 Duty Changeover

The two R-Recycle pumps will operate in a duty/ standby arrangement, with routine duty
changeover. If either of the pump faults, the standby pump starts-up at the same drive
speed as the faulted pump.

4.3.3.7 Pump “Bumping”

If the pumps operate at minimum speed (set during commissioning) for half hour, then the
pump speed is ramped up to 30Hz for 60sec every 30mintues to minimise blockages.

4.3.3.8 Alarms

The key alarm conditions and responses for the R-Recycle pumps are listed in Table 13
below.

Table 13: Key alarms for R-Recycle Pumps

Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

Pump Isolation PU_-0540-101

PU_-0540-102

Initiate Non-critical
Alarm.

Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump is
available, initiate
Critical Alarm.

R-Recycle Pump #
- Isolated

R-Recycle Fail

Non-Critical

Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

Low Flow PU_-0540-101

PU_-0540-102

FIT-0540-001

Initiate Non-critical
alarm if flow remains
below threshold after a
short delay. Stop pump,
start standby pump.

If no standby pump is
available, initiate
Critical Alarm.

R-Recycle Pump #
- Low Flow

R-Recycle Fail

Non-Critical

Critical

Pump Speed Fail PU_-0540-101

PU_-0540-102

Stop pump, start
standby pump Initiate
Non-critical Alarm.

If no standby pump is
available, initiate
Critical Alarm.

R-Recycle Pump #
- Speed Fault

R-Recycle Fail

Non-Critical

Critical

Anaerobic Zone
Influent Sewage
Flowmeter
Unavailable.

FITQ-0230-001 If the R-Recycle system
is operating under ‘Flow
Paced’ control, and the
Anaerobic Zone Influent
Sewage Flowmeter
becomes ‘unavailable’ a
Non-critical alarm is
initiated.

R-Recycle system will
revert to ‘Constant flow
control’.

Flowmeter Fault –
R-Recycle Pump
Control Mode
forced change.

Non-Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

R-Recycle
Flowmeter
Unavailable.

FIT-0540-001 If the R-Recycle system
is operating under ‘Flow
Paced’ or ‘Constant
Flow’ control, and the
R-Recycle Flowmeter
becomes ‘unavailable’ a
Non-critical alarm is
initiated.

R-Recycle system will
revert to ‘Constant
Speed’ control.

Flowmeter Fault –
R-Recycle Pump
Control Mode
forced change.

Non-Critical

4.3.3.9 Interlocks

Safety Interlocks

 See Overall Control System Standards Report, Section 2.

Process Interlocks

See ‘startup pre-requisites’ – Section 4.3.3.2.

For an R-Recycle pump to start in remote mode, the following conditions must be met:

 R-Recycle pump must be ‘available’ (PU_-0540-101 and/or PU_-0540-102)

 Set to ‘Remote’ at the MCC

 No ‘fault’ condition is active or ‘reset’ required

 Modes 2 and 3: R-Recycle Flowmeter available (FIT-0540-001)

 Mode 3: Anaerobic Zone Influent Sewage Flowmeter available (FITQ-0230-001)

 Modes 2 and 3: No ‘low’ flow detected at R-Recycle Flow meter (FIT-0540-001)

4.3.3.10 SCADA

The Operator can view the following trends, displays, controls and reports at the SCADA, in
addition to those outlined in the Overall Control System Standards, Section 2:

Displays

For each R-Recycle Pump (2 no.):

 Pump status - Running / Stopped

 Pump Control mode – Local / Remote auto / Remote local

 Pump Duty / Standby status
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 R-Recycle Pump Speed (%)

 R-Recycle Pump Hours Run (Hrs)

 Pump ‘Status’ Table (OK / Fault):

 Failed to Start

 Control Power available

 Field Isolator

For the R-Recycle system:

 Control mode selection: Constant Speed / Constant Flow / Flow Paced

 R-Recycle Pump system set-points:

 Constant Speed setpoint (%)

 Constant Flow setpoint (L/s)

 Flow Paced Ratio

 R-Recycle Flow (L/s)

 Anaerobic Zone Influent Sewage Flow (L/s)

 R-Recycle Pump Duty Changeover Period (minutes; duty changeover during business
hours only)

Pre-Configured Trends

 R-Recycle Flow

 Speed / frequency of pump VSDs

 R-Recycle Flow Setpoint

 Anaerobic Zone Influent Sewage Flow (time smoothed and raw)

Reports

Daily Reports:

 Minimum / Average / Maximum R-Recycle Flows

 Daily Total R-Recycle Flow

 R-Recycle Pump Duty Selection

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML)

Monthly Reports:
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 Minimum / Average / Maximum R-Recycle Flows

 Monthly Total R-Recycle Flow

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML) – per pump

 Alarm log

4.4 A-Recycle Pump Station

4.4.1 A-Recycle Process Overview

Two A-recycle pumps will be used to recycle mixed liquor from De-Aeration Cell 2 (in the
new bioreactor tank) to the start of the Anoxic zone (within the existing oxidation ditch). The
pumps will be configured as Duty/Standby, and will be fitted with variable speed drives.

The mixed liquor from De-Aeration Cell 2 contains a high concentration of nitrate (having
undergone nitrification in the Aerobic Cells) and is therefore recycled to the Anoxic Cells
where the denitrification process can occur.

Three Operator-selectable modes shall be provided for the A-Recycle:

Mode 1: Constant Speed

The duty A-Recycle pump will be operated at the speed setpoint specified at the SCADA.
This mode is provided to enable ongoing operation when the A-Recycle flowmeter (FIT-
0540-011) is not available.

Mode 2: Constant Flow

The speed of the duty A-Recycle pump will be controlled to maintain a specified flow
setpoint under feedback control from flowmeter FIT-0540-011.

Mode 3: Flow Paced

The A-Recycle flowrate setpoint is calculated from an operator selected ratio setpoint
multiplied by the time-smoothed flowrate of sewage to the anaerobic zone (as measured by
FITQ-0230-001). As per Mode 2 – the speed of the duty A-Recycle pump will be controlled to
deliver the calculated flow setpoint via feedback from flowmeter FIT-0540-011.

4.4.2 Equipment & Instrumentation

The list of equipment required in the A-recycle pump operation includes:

A-Recycle Pump No. 1 PU_-0540-201

A-Recycle Pump No. 2 PU_-0540-202

A-Recycle flowmeter FIT-0540-011
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Secondary Plant Inlet Flowmeter FITQ-0230-001

4.4.3 Operation

4.4.3.1 Set-points

Table 14: Control Set-points for A-Recycle Pumps

Operator Adjustable Parameter Range

General

A-Recycle Control Mode Mode 1 / Mode 2 / Mode 3

Mode 1: Constant Speed

A-Recycle Constant Speed Setpoint 40-100%

Mode 2: Constant Flow*

A-Recycle Constant Flow Setpoint 15-70 L/s

Mode 3: Flow Paced*

A-Recycle Flow Paced Setpoint 8-20 x Anaerobic Zone Influent Flow

Bioreactor Feed Flow Averaging Period 15 – 60 minutes

Maximum A-Recycle Flow 15-70 L/s

Minimum A-Recycle Flow 15-70 L/s

*Parameter ranges provided are wider than the specified operating ranges for the pumps to
ensure that the control system specification does not limit the plant’s flexibility in
operations.

4.4.3.2 Start-up / Shutdown Pre-requisites

Startup pre-requisites for the A-recycle Pumps include:

 Power supply to pump drives

 No ‘fault’ condition is active or ‘reset’ required

4.4.3.3 Local Operation

Each A-recycle pump can be operated locally at the MCC. When operated locally, the A-
recycle pump can be operated via ‘start’ or ‘stop’ at its MCC drive module. The speed of the
A-recycle pumps can also be adjusted at the VSD control pad, located on the MCC. When
switched ‘on’, the A-recycle pump will startup and operate at the set speed and will run until
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either stopped by the Operator (by switching to ‘Off’ at the MCC), or upon loss of power or
fault.

When operated locally, protection will be available to stop a pump if a fault develops.
However, if a pump faults whilst being operated in this mode, no Standby Pump will
automatically start.

In Local mode, no equipment or process interlocks exist between the operation of each A-
recycle pump and measured flow. That is, the pumped may be operated against a closed
valve (or equivalent). Care must be taken by the Operator when operating the equipment in
Local mode (refer to O&M manual for guidance).

4.4.3.4 Remote Local Operation

When selected in Remote mode at the MCC, the A-recycle pumps can be operated in
Remote auto or Remote cascade control.

When in Remote Manual control, the A-recycle pumps can be started or stopped (and
speeds adjusted) at the SCADA.

When selected in Remote manual mode, all fault protection will be available to stop a pump
if a fault develops. However, the Standby Pump will not automatically start should the duty
unit fail.

4.4.3.5 Remote Auto Operation

When selected in Remote auto control, there are three modes of control of the A-Recycle
Pumps:

 Mode 1: Constant Speed

 Mode 2: Constant Flow

 Mode 3: Flow Paced

Mode 1: Constant Speed

Under Constant Speed control, the required A-Recycle pump speed is specified at the
SCADA.  The duty pump then operates continuously at this speed.  This mode is provided to
enable ongoing operation when the A-Recycle flowmeter (FIT-0540-011) is not available.

Mode 2: Constant Flow

In Constant Flow control, the required A-recycle Constant Flow is entered at the SCADA.  The
speed of the duty pump is adjusted to maintain this flow (as measured on FIT-0540-011)
under feedback control.  Where the specified flow cannot be achieved by the duty pump,
the pump will be operated at its maximum or minimum speed (as applicable) to maintain as
close to the specified flow as possible.
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Mode 3: Flow Paced

In Flow Paced control, an A-Recycle Flow Paced Setpoint is specified at the SCADA in terms
of a multiple of the influent sewage flow to the anaerobic zone (as measured by FITQ-0230-
001). The system then calculates the required A-recycle flowrate by multiplying the specified
ratio by the anaerobic zone sewage inflow.  The speed of the duty A-recycle pump is then
modulated to maintain the calculated flow setpoint under feedback from the A-Recycle
flowmeter FIT-0540-011.

The influent sewage flow on which this calculation is based is to be ‘smoothed’ to a 30-
minute moving average (adjustable between 15 and 60 minutes).  The A-Recycle flow
setpoint should only change when the average changes (eg. one change every 30 minutes).
This reduces unnecessary variations in the system.

The duty pump will only operate to deliver flow between the specified minimum and
maximum A-Recycle flowrate.

4.4.3.6 Duty Changeover

The two A-Recycle pumps will operate in a duty/ standby arrangement, with routine duty
changeover.  If either of the pump faults, the standby pump starts-up at the same drive
speed as the faulted pump.

4.4.3.7 Pump “Bumping”

If the pumps operate at minimum speed (set during commissioning) for half hour, then the
pump speed is ramped up to 30Hz for 60sec every 30mintues to minimise blockages.

4.4.3.8 Alarms

The key alarm conditions and responses for the A-recycle pumps are listed in Table 15
below.

Table 15: Key alarms for A-Recycle Pumps

Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

Pump Isolation PU_-0540-201

PU_-0540-202

Initiate Non-critical
Alarm.

Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump is

A-Recycle Pump
# - Isolated

Non-Critical

Non-Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

available, initiate
Critical Alarm.

A-Recycle Fail

Critical

Low Flow PU_-0540-201

PU_-0540-202

FIT-0540-011

Initiate Non-critical
alarm if flow remains
below threshold after
a short delay. Stop
pump, start standby
pump.

If no standby pump is
available, initiate
Critical Alarm.

A-Recycle Pump
# - Low Flow

A-Recycle Fail

Non-Critical

Critical

Pump Speed Fail PU_-0540-201

PU_-0540-202

Stop pump, start
standby pump Initiate
Non-critical Alarm.

If no standby pump is
available, initiate
Critical Alarm.

A-Recycle Pump
# - Speed Fault

A-Recycle Fail

Non-Critical

Critical.

Anaerobic Zone
Influent Sewage
Flowmeter
Unavailable.

FITQ-0230-001 If the A-recycle system
is operating under
‘Flow Paced’ control,
and the Anaerobic
Zone Influent Sewage
Flowmeter becomes
‘unavailable’ a Non-
critical alarm is
initiated.

A-recycle system will
revert to ‘Constant
flow control’.

Flowmeter Fault
– A-Recycle
Pump Control
Mode forced
change.

Non-Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

A-Recycle
Flowmeter
Unavailable.

FIT-0540-011 If the A-recycle system
is operating under
‘Flow Paced’ or
‘Constant Flow’
control, and the A-
Recycle Flowmeter
becomes ‘unavailable’
a Non-critical alarm is
initiated.

A-recycle system will
revert to ‘Constant
Speed’ control.

Flowmeter Fault
– A-Recycle
Pump Control
Mode forced
change.

Non-Critical

4.4.3.9 Interlocks

Safety Interlocks

 See Overall Control System Standards Report, Section 2.

Process Interlocks

See ‘startup pre-requisites’ – Section 4.3.3.2.

For an A-Recycle pump to start in remote mode, the following conditions must be met:

 A-recycle pump must be ‘available’ (PU_-0540-201 and/or PU_-0540-202)

 Set to ‘Remote’ at the MCC

 No ‘fault’ condition is active or ‘reset’ required

 Modes 2 and 3: A-Recycle Flowmeter available (FIT-0540-011)

 Mode 3: Anaerobic Zone Influent Sewage Flowmeter available (FITQ-0230-001)

4.4.3.10 SCADA Information

The Operator can view the following trends, displays, controls and reports at the SCADA, in
addition to those outlined in the Overall Control System Standards, Section 2:

Displays

For each A-Recycle Pump (2 no.):

 Pump status - Running / Stopped

 Pump Control mode – Local / Remote auto / Remote manual
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 Pump Duty / Standby status

 A-Recycle Pump Speed (%)

 A-Recycle Pump Hours Run (Hrs)

 Pump ‘Status’ Table (OK / Fault):

 Failed to Start

 Control Power available

 Field Isolator

For the A-recycle system:

 Control mode selection: Constant Speed / Constant Flow / Flow Paced

 A-Recycle Pump system set-points:

 Constant Speed setpoint (%)

 Constant Flow setpoint (L/s)

 Flow Paced Ratio

 A-Recycle Flow (L/s)

 Anaerobic Zone Influent Sewage Flow (L/s)

 A-Recycle Pump Duty Changeover Period (minutes; duty changeover during business
hours only)

Pre-Configured Trends

 A-Recycle Flow

 Speed / frequency of pump VSDs

 A-Recycle Flow Setpoint

 Anaerobic Zone Influent Sewage Flow (time smoothed and raw)

Reports

Daily Reports:

 Minimum / Average / Maximum A-Recycle Flows

 Daily Total A-Recycle Flow

 A-Recycle Pump Duty Selection

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML)
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Monthly Reports:

 Minimum / Average / Maximum A-Recycle Flows

 Monthly Total A-Recycle Flow

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML) – per pump

 Alarm log

4.5 S-Recycle Pump Station

4.5.1 S-Recycle Process Overview

Two S-Recycle pumps will be used to recycle mixed liquor from the Membrane Tanks to the
start of the Aerobic zone (both within the new bioreactor tank). The pumps will be
configured as Duty/Standby, and will be fitted with variable speed drives.  Actuated valves
will determine which of the two Membrane Tanks the S-Recycle is withdrawn from.

The withdrawal of permeate through the membranes increases the concentration of mixed
liquor in the membrane tanks.  The S-Recycle flowrate has a strong bearing on the solids
concentration in the membrane tanks, aerobic zone, and anoxic zones, and therefore the
prevailing mass fractions in the secondary treatment process.  It also impacts on the DO
concentration in the membrane tanks, and the rate at which oxygen is returned from the
membrane tanks to the aerobic zone.

During dry weather, the withdrawal of mixed liquor to the S-Recycle will alternate between
the two tanks. Regardless of which mode of control is applied to the Membrane Tanks (ie.
‘Alternating – Off-Line’ or ‘Alternating – Pass-through’) (see MBR Section), the S-recycle will
be always withdrawn from the aerated membrane tank.  Under alternating Membrane Tank
operation, the S-Recycle flow will be continuous, but the tank from which the flow is
withdrawn will alternate.

4.5.2 Background Mode for Each Tank

If any failure of the below listed items occurs during normal operation, the whole plant or
both the MBR tanks will be set to “Background” mode:

 Low level in MBR tank (Stand-by for appropriate MBR tank)

4.5.3 Off-Line Mode for MBR Plant

If any failure of the below listed items occurs during normal operation, the whole plant will
be set to “OFF-LINE” mode (refer to Section 5 for further details)
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 Air distribution system (Valves or instruments not available, appropriate MBR tank
will be switch Off-Line by closing the permeate control valve)

 Level low low reached in the MBR Tanks

 Permeate Flow control valve failure (Control valve or flow meter not available)

 Priming system failure (vacuum blowers or instruments not available)

 Flushing valve not available (Stand-By for appropriate MBR tank)

When flows increase above 2.2 times the design ADWF (ie. wet weather), both Membrane
Tanks will be aerated, and the S-Recycle will be withdrawn from both tanks simultaneously.
Refer to Section 5 Membrane Bioreactor.

Three Operator-selectable modes shall be provided to determine the flow delivered by the
S-Recycle Pump Station:

Mode 1: Constant Speed

The duty S-Recycle pump will be operated at the speed setpoint specified at the SCADA.
This mode is provided to enable ongoing operation when the S-Recycle flowmeter (FIT-0540-
021) is not available.

Mode 2: Constant Flow

The speed of the duty S-Recycle pump will be controlled to maintain a specified flow
setpoint under feedback control from flowmeter FIT-0540-021.

Mode 3: Flow Paced

The S-Recycle Flowrate setpoint is calculated from an operator selected ratio setpoint
multiplied by the time-smoothed flowrate of sewage to the anaerobic zone (as measured by
FITQ-0230-001). As per Mode 2 – the speed of the duty S-Recycle pump will be controlled to
deliver the calculated flow setpoint via feedback from flowmeter FIT-0540-021.

4.5.3.1 Duty Changeover

The two S-Recycle pumps will operate in a duty/ standby arrangement, with routine duty
changeover.  If either of the pump faults, the standby pump starts-up at the same drive
speed as the faulted pump.

4.5.4 Equipment & Instrumentation

The list of equipment required in the S-Recycle pump operation includes:

S-Recycle Pump No. 1 PU_-0540-301

S-Recycle Pump No. 2 PU_-0540-302

S-Recycle flowmeter FIT-0540-021

Secondary Plant Inlet Flowmeter FITQ-0230-001
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4.5.5 Operation

4.5.5.1 Set-points

Table 16: Control Set-points for S-Recycle Pumps

Operator Adjustable Parameter Range

General

S-Recycle Control Mode Mode 1 / Mode 2 / Mode 3

Mode 1: Constant Speed

S-Recycle Constant Speed Setpoint 40-100%

Mode 2: Constant Flow*

S-Recycle Constant Flow Setpoint 5-50 L/s

Mode 3: Flow Paced*

S-Recycle Flow Paced Ratio 3-8 x Anaerobic Zone Influent Flow

Bioreactor Feed Flow Averaging Period 15 – 60 minutes

Maximum S-Recycle Flow 5-50 L/s

Minimum S-Recycle Flow 5-50 L/s

*Parameter ranges provided are wider than the specified operating ranges for the pumps to
ensure that the control system specification does not limit the plant’s flexibility in
operations.

4.5.5.2 Start-up / Shutdown Pre-requisites

Startup pre-requisites for the S-Recycle Pumps include:

 Power supply to pump drives

 No ‘fault’ condition is active or ‘reset’ required

 MBR tanks above Low Low Level

4.5.5.3 Local Operation

Each S-Recycle pump can be operated locally at the MCC. When operated locally, the S-
Recycle pump can be started and stopped at its MCC drive module. The speed of the S-
Recycle pumps can also be adjusted at the VSD control pad, located on the MCC. When
switched ‘on’, the S-Recycle pump will startup and operate at the set speed and will run
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until either stopped by the Operator (by switching to ‘Off’ at the MCC), or upon loss of
power or fault.

When operated locally, protection will be available to stop a pump if a fault develops.
However, if a pump faults whilst being operated in this mode, no Standby Pump will
automatically start.

In Local mode, no equipment or process interlocks exist between the operation of each S-
Recycle pump and measured flow. That is, the pumped may be operated against a closed
valve (or equivalent). Care must be taken by the Operator when operating the equipment in
Local mode (refer to O&M manual for guidance).

4.5.5.4 Remote Local Operation

When selected in Remote mode at the MCC, the S-Recycle pumps can be operated in
Remote local or Remote auto control.

When in Remote Local control, the S-Recycle pumps can be started or stopped (and speeds
adjusted) at the SCADA.

All fault protection will be available to stop a pump if a fault develops. However, the Standby
Pump will not automatically start should the duty unit fail.

4.5.5.5 Remote Auto Operation

When selected in Remote auto control, there are three modes of control of the S-Recycle
Pumps:

 Mode 1: Constant Speed
 Mode 2: Constant Flow
 Mode 3: Flow Paced

Mode 1: Constant Speed

Under Constant Speed control, the required S-Recycle pump speed is specified at the
SCADA.  The duty pump then operates continuously at this speed.  This mode is provided to
enable ongoing operation when the S-Recycle flowmeter (FIT-0540-021) is not available.

Mode 2: Constant Flow

In Constant Flow control, the required S-Recycle Constant Flow is entered at the SCADA.
The speed of the duty pump is adjusted to maintain this flow (as measured on FIT-0540-021)
under feedback control.  Where the specified flow cannot be achieved by the duty pump,
the pump will be operated at its maximum or minimum speed (as applicable) to maintain as
close to the specified flow as possible.

Mode 3: Flow Paced

In Flow Paced control, an S-Recycle Flow Paced Setpoint is specified at the SCADA in terms
of a multiple of the influent sewage flow to the anaerobic zone (as measured by FITQ-0230-
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001). The system then calculates the required S-Recycle flowrate by multiplying the specified
ratio by the anaerobic zone sewage inflow.  The speed of the duty S-Recycle pump is then
modulated to maintain the calculated flow setpoint under feedback from the S-Recycle
flowmeter FIT-0540-021.

The influent sewage flow on which this calculation is based is to be ‘smoothed’ to a 30-
minute moving average (adjustable between 15 and 60 minutes).  The S-Recycle flow
setpoint should only change when the average changes (eg. one change every 30 minutes).
This reduces unnecessary variations in the system.

The duty pump will only operate to deliver flow between the specified minimum and
maximum S-Recycle flowrate.

4.5.5.6 Duty Changeover

The two S-Recycle pumps will operate in a duty/ standby arrangement, with routine duty
changeover.  If either of the pump faults, the standby pump starts-up at the same drive
speed as the faulted pump.

4.5.5.7 Pump “Bumping”

If the pumps operate at minimum speed (set during commissioning) for half hour, then the
pump speed is ramped up to 30Hz for 60sec every 30mintues to minimise blockages.

4.5.5.8 Alarms

The key alarm conditions and responses for the S-Recycle pumps are listed in Table 17
below.

Table 17: Key alarms for S-Recycle Pumps

Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

Pump Isolation PU_-0540-301

PU_-0540-302

Initiate Non-critical
Alarm.

Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump is
available, initiate
Critical Alarm.

S-Recycle Pump
# - Isolated

S-Recycle Fail

Non-Critical

Critical.
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

Low Flow PU_-0540-301

PU_-0540-302

FIT-0540-021

Initiate Non-critical
alarm if flow remains
below threshold after
a short delay. Stop
pump, start standby
pump.

If no standby pump is
available, initiate
Critical Alarm.

S-Recycle Pump
# - Low Flow

S-Recycle Fail

Non-Critical

Critical

Pump Speed Fail PU_-0540-301

PU_-0540-302

Stop pump, start
standby pump Initiate
Non-critical Alarm.

If no standby pump is
available, initiate
Critical Alarm.

S-Recycle Pump
# - Speed Fault

S-Recycle Fail

Non-Critical

Critical

Anaerobic Zone
Influent Sewage
Flowmeter
Unavailable.

FITQ-0230-001 If the S-Recycle system
is operating under
‘Flow Paced’ control,
and the Anaerobic
Zone Influent Sewage
Flowmeter becomes
‘unavailable’ a Non-
critical alarm is
initiated.

S-Recycle system will
revert to ‘Constant
flow control’.

Flowmeter Fault
– S-Recycle
Pump Control
Mode forced
change.

Non-Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

S-Recycle
Flowmeter
Unavailable.

FIT-0540-021 If the S-Recycle system
is operating under
‘Flow Paced’ or
‘Constant Flow’
control, and the S-
Recycle Flowmeter
becomes ‘unavailable’
a Non-critical alarm is
initiated.

S-Recycle system will
revert to ‘Constant
Speed’ control.

Flowmeter Fault
– S-Recycle
Pump Control
Mode forced
change.

Non-Critical

EA: Equipment
Failure – S-
Recycle Valves

FCV-0641-022

FCV-0642-022

FCV-0540-027

FCV-0540-030

Initiate Critical Alarm.

Valve will ‘fail last
position’.

S-Recycle Inlet
Valve # - Fault

Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

EA: S-Recycle
Valves – Fail to
Open

FCV-0641-022

FCV-0642-022

FCV-0540-027

FCV-0540-030

If membrane tanks are
under ‘alternating’
operation, return
valves to previous
positions, suspend
alternating operations,
and initiate Critical
Alarm.

If membrane tanks are
simultaneous
operation, keep valves
in open position and
generate Critical
alarm.

If neither S-Recycle
inlet valve is
confirmed as open,
shutdown S-recycle
pumps and generate
priority 1 alarm.

S-Recycle Inlet
Valve # - Fail
to Open

Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

EA: S-Recycle
Valves – Fail to
Close

FCV-0641-022

FCV-0642-022

FCV-0540-027

FCV-0540-030

If membrane tanks are
under ‘alternating’
operation, return
valves to previous
positions, suspend
alternating operations,
and initiate Critical
Alarm.

If membrane tanks are
simultaneous
operation, keep valves
in positions for
simultaneous
operation and
generate Critical
alarm.

S-Recycle Inlet
Valve # - Fail
to Close

S-Recycle Fail

Critical

4.5.5.9 Interlocks

Safety Interlocks

 See Overall Control System Standards Report, Section 2.5.

Equipment Interlocks

 At least one S-Recycle Inlet Valve confirmed as open.

Process Interlocks

 See ‘startup pre-requisites’ – Section 4.3.3.2.

 For an S-Recycle pump to start in remote mode, the following conditions must be
met:

 S-Recycle pump must be ‘available’ (PU_-0540-301 and/or PU_-0540-302)

 Set to ‘Remote’ at the MCC

 No ‘fault’ condition is active or ‘reset’ required

 Modes 2 and 3: S-Recycle Flowmeter available (FIT-0540-021)

 Mode 3: Anaerobic Zone Influent Sewage Flowmeter available (FITQ-0230-001)

 Modes 2 and 3: No ‘low’ flow detected at S-Recycle Flowmeter (FIT-0540-021)
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4.5.5.10 SCADA Information

The Operator can view the following trends, displays, controls and reports at the SCADA, in
addition to those outlined in the Overall Control System Standards, Section 2.7:

Displays

For each S-Recycle Pump (2 no.):

 Pump status - Running / Stopped

 Pump Control mode – Local / Remote auto / Remote cascade

 Pump Duty / Standby status

 S-Recycle Pump Speed (%)

 S-Recycle Pump Hours Run (Hrs)

 Pump ‘Status’ Table (OK / Fault):

 Failed to Start / Low Flow

 Control Power available

 Field Isolator

For the S-Recycle system:

 Control mode selection: Constant Speed / Constant Flow / Flow Paced

 S-Recycle Pump system set-points:

 Constant Speed setpoint (%)

 Constant Flow setpoint (L/s)

 Flow Paced Ratio

 S-Recycle Flow (L/s)

 S-Recycle Inlet Valve Positions

 Membrane Tank from which S-Recycle is being withdrawn

 Anaerobic Zone Influent Sewage Flow (L/s)

 S-Recycle Pump Duty Changeover Period (days)

 S-Recycle Pump Duty Changeover Time of Day

Pre-Configured Trends

 S-Recycle Flow

 Speed / frequency of pump VSDs
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 Membrane Tank from which S-Recycle is being withdrawn

 S-Recycle Flow Setpoint

 Anaerobic Zone Influent Sewage Flow (time smoothed and raw)

Reports

Daily Reports:

 Minimum / Average / Maximum S-Recycle Flows

 Period of alternating Membrane Tank operation

 Period of simultaneous Membrane Tank operation

 Daily Total S-Recycle Flow

 S-Recycle Pump Duty Selection

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML)

Monthly Reports:

 Minimum / Average / Maximum S-Recycle Flows

 Monthly Total S-Recycle Flow

 Period of alternating Membrane Tank operation

 Period of simultaneous Membrane Tank operation

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML) – per pump

 Alarm log

4.6 Bioreactor Mixers

4.6.1 Mixers Process Overview

The mixers used in the non-aerated cells of the bioreactor will be high speed submersible
type mixers. The submersible mixers are used to keep the mixed liquor in suspension
(prevent solids deposition), maintain homogeneity and minimize short-circuiting of flow
through the cell. The mixers are positioned and angled in each cell to ensure optimum
mixing and prevention of solids deposition throughout the entire cell.  The mixer operation
shall prevent, as far as reasonably practical, vortices, vibration and not permit air
entrainment into the liquid or generate surface splashing.
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The number of mixers in each non-aerated cell is listed in Table 18 below.

Table 18: Number and Locations of Bioreactor Mixers

Bioreactor 1 Cell Number of Mixers

Anaerobic Zone 2

Anoxic Zone 2

De-Aeration Cell 1 1

De-Aeration Cell 2 1

Post-Anoxic Cell 1 1

Post-Anoxic Cell 2 1

The mixers in the bioreactor cells shall operate continuously at fixed speed.

Following plant power failure, the mixers will undergo a ‘stagger starts’ arrangement to
avoid power loading problems. An operator adjustable time delay will control the sequential
mixer starts.

4.6.2 Equipment & Instrumentation

The list of equipment required in the mixer operation includes:

 Anaerobic Zone Mixer 1 (MX_-0511-001)

 Anaerobic Zone Mixer 2(MX_-0511-002)

 Anoxic Zone Mixer 1 (MX_-0511-003)

 Anoxic Zone Mixer 2 (MX_-0511-004)

 De-Aeration Cell 1 Mixer (MX_-0511-005)

 De-Aeration Cell 2 Mixer (MX_-0511-006)

 Post-Anoxic Cell 1 Mixer (MX_-0511-007)

 Post-Anoxic Cell 2 Mixer (MX_-0511-008)

4.6.3 Operation

4.6.3.1 Set-points

Mixer ‘stagger start’ time delay (10 seconds intervals).

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 128 of 667



AQUATEC-MAXCON PTY LTD
Functional Description

Canungra Sewerage Treatment Plant Upgrade

Status: Rev E ~ 67 ~ August 2011

Project Number: 8720

4.6.3.2 Startup / Shutdown Pre-requisites

Startup pre-requisites for the Bioreactor mixers include:

 Power supply to mixer drives

 No ‘fault’ condition is active or ‘reset’ required

Upon plant power resumption, if selected in either Remote mode the mixers will be undergo
a ‘stagger start’ arrangement to avoid power loading problems, starting from Anaerobic
Zone Mixer 1 through to the De-Aeration Cell 2 mixer. A time delay (10 seconds) will control
the sequential mixer starts.

4.6.3.3 Local Operation

Each mixer can be operated locally at the MCC. When operated locally, the mixer can be
switched start/stop at its MCC drive module. When switched ‘on’ the mixer will startup and
operate at fixed speed and will run continuously until stopped by the Operator (by switching
to ‘Off’ at the MCC), or upon loss of power or fault.

4.6.3.4 Remote Manual Operation

Each mixer can be selected in Remote mode at the mixer MCC. When in Remote mode, the
mixer can either be set to Remote Manual or Remote Auto operation at the SCADA.

When selected in Remote Manual mode the mixer can be started and stopped at the SCADA.

When started, the mixer will operate at fixed speed and will run continuously until stopped
by the Operator or upon loss of power.

When mixers are switched to ‘Remote local from ‘Remote auto’ control, the transition will
be ‘bumpless’ transfer (ie. they will keep operating).

4.6.3.5 Remote Auto Operation

When selected in Remote Auto mode, the mixers will operate continuously at fixed speed.

All the mixers will stop on power failure or fault.

If selected in Remote auto mode, after a power failure the mixers will automatically restart
according to the startup sequence.
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4.6.3.6 Alarms

The key alarm conditions and responses for the Bioreactor mixers are listed in Table 19
below.

Table 19: Key Alarm for Bioreactor Mixers

Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

Mixer Isolation MX_-0511-001
through to
MX_-0511-008

Generate Non-
critical Alarm.

Bioreactor Mixer # -
Isolated

Non-Critical

Motor thermal
overload

MX_-0511-001
through to
MX_-0511-008

Generate Non-
critical Alarm.
Trip motor.

Bioreactor Mixer # -
Motor Thermal
Overload

Non-Critical

Equipment fails
to operate (after
an adjustable
time delay ie. 15
seconds)

MX_-0511-001
through to
MX_-0511-008

Generate Non-
critical Alarm.
Trip motor.

Bioreactor Mixer # -
Fail to Operate

Non-Critical

Moisture
Detection in
motor housing or
cable termination
housing

MX_-0511-001
through to
MX_-0511-008

Generate Non-
critical Alarm.
Trip motor.

Bioreactor Mixer # -
Moisture Detected

Non-Critical

4.6.3.7 Interlocks

Safety Interlocks

 Mixer Moisture Detection

 Mixer Isolation

 Mixer Thermal Overload

Also refer to Overall Control System Standards Report, Section 2.

Equipment Interlocks

 Equipment interlocks that shall trip the mixer motors and generate an alarm include:

 Mixer Fail to Operate
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4.6.3.8 SCADA Information

The Operator can view the following trends, displays, controls and reports at the SCADA, in
addition to those outlined in the Overall Control System Standards, Section 2:

4.6.3.9 Displays

The Operator can view the following at the SCADA:

For each Mixer:

 Mixer location
 Mixer control mode: Local / Remote
 Mixer run status:

o Running in Local
o Stopped in Local
o Running in Remote
o Stopped in Remote
o Faulted

 Mixer Hours Run
 Mixer ‘Status’ Table (OK / Fault):
 Thermal Overload
 Failed to Start
 Control Power available
 Field Isolator
 Moisture in Oil
 Pre-Configured Trends
 Mixer Status: Running / Stopped

4.6.3.10 Control

The Operator can control the following at the SCADA:

For each Mixer:

 Remote mode selection: Remote auto / Remote local
 Remote auto mode: Start/Stop
 Swing Cell Mixer: Anoxic / Aerobic
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4.6.3.11 Reports

Daily Reports:

 Swing Cell operating mode (Anoxic / Aerobic)
 Mixer Hours Run
 Mixer Power Consumption (kWh)

Monthly Reports:
 Swing Cell Operating mode (Anoxic / Aerobic)
 Accumulated Mixer Hours Run
 Mixer Power Consumption (kWh)
 Alarm log
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5 MBR System

The membrane bioreactor zone achieves solids separation using submerged microfiltration-
membranes to produce high quality treated effluent. In addition, the membrane cleaning via
air scouring provides oxygen to maintain the biomass in suspension.

There are two Membrane Trains - each train comprises of the following:

 Three Kubota’s ES200 modules (four in total for future).

Each Module and Permeate Pipe work dedicated to each tank consists of:

 Permeate Modulating Flow Control Valve (FCV-0641-022 and FCV-0642-022 for MBR
1 and MBR 2 respectively)

 Permeate Pressure Transmitter (PIT-0660-012 and PIT-0660-022 for MBR 1 and MBR
2 respectively)

 Permeate Flow meter (FITQ-0660-001 and FITQ-0660-021)

 MBR Tank Level Transmitter (LIT-0641-001 and LIT-0642-002 for MBR 1 and MBR 2
respectively)

 MBR Diffuser Flushing Control Valve (FCV-0641-021 and FCV-0642-021 for MBR 1 and
MBR 2 respectively)

During permeation the membrane tanks are on-line, the duty membrane air blowers are
running, and the permeate flow control valves are modulating.

5.1 Equipment and Instrumentation

5.1.1 MBR Modules

The membranes are a physical barrier that prevents solids, protozoa and bacteria from
entering the permeate side. Each Kubota module comprises of:

 Coarse bubble diffuser for membrane cleaning and aeration.

 200 Flat Sheet Panels

 Permeate Collection Pipe.

Permeate is drawn through the membranes via a gravity-siphon system.

Each membrane module in the tank is hydraulically connected to each other. They can be
manually isolated and removed from the respective tanks for maintenance purposes.

The air supply to the membrane tank is via an air header to assist with even air distribution
to the air diffusers under the membrane units. A common air header also connects the
outlet from each air diffuser in the tank. The membranes over a period of time foul due to
the impurities in the sludge and require chemical cleans. These are typically carried out at
least once every 6months.
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5.1.2 MBR Level Transmitter

Each membrane train has a dedicated level transmitter that measures/monitors the MBR
tank level for each train. Low, low low and high high level alarms are monitored from this
instrument.

The level transmitter is also used to control the permeate control valves for each MBR train.
Failure of either level transmitter would mean that both the tanks will be controlled via the
same level transmitter.

5.1.3 Permeate Flowmeter

Each membrane train has a dedicated permeate flowmeter that measures/monitors the
permeate flow through each train. High high flow alarms are monitored from this
instrument. The permeate flow control valve will respond to the flows from this instrument.

Failure of the permeate flowmeter is registered as a critical alarm and takes the associated
MBR train offline.

5.1.4 Permeate Pressure Transmitter

Each membrane train has a dedicated permeate pressure transmitter that
measures/monitors the permeate pressure through each train.

Permeate pressure transmitter and the permeate level instrument combined provides the
differential pressure (aka transmembrane pressure) across the membranes. This monitors
the fouling on the membrane surface and also, triggers alarms once membrane fouling has
reached high levels to trigger chemical cleans.

Failure of the pressure transmitter is registered as critical alarm and takes the associated
MBR train offline.

5.1.4.1 Trans Membrane Pressure

The Trans Membrane Pressure (TMP = differential pressure) across the membranes in each
tank is (shown as pressure in kPa) is calculated:

 kPaPPh TTMP  0

hTMP = Transmembrane Pressure (kPa)

P0 = Valid pressure reading measured by the Permeate pressure transmitter at the
present of vacuum with no flow (kPa)

PT = Valid pressure reading measured by PIT at the present of vacuum with flow >
5m3/hr (kPa)

Note: TMP alarms are be active after a 2-3minutes delay.
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5.1.5 Permeate Flow Control Valves

Each membrane train has a permeate flow control valve that regulates the permeate flow
through each train.

In the Membrane Tanks, membrane separation of the activated sludge takes place, with the
MLSS being retained on the outside of the membrane panels. Whilst a solids free permeate
passes though the membrane material into a permeate header. The liquid head above the
membrane units is utilized to provide the driving force required for the filtration process. A
modulated actuated flow control valve controls the permeate flow rate though the
membranes.

The main control features of each valve are:

 Permeate flow control valve only opens if for the corresponding train – the coarse
bubble aeration is in operation at the acceptable hard coded set-point. (min. set-
point for the blower based on the number of modules installed)

 Permeate control valve must always fail close. This is an inherent feature of the valve
for both loss of air and/or loss of power.

 Permeate valve opens at controlled rate (slow response time) and will be limited by
the “maximum allowable flow” through each train when the system is at level
control mode.

 The permeate flow control valve will either respond to level target set-point (during
wasting mode) or a “combination level/flow setpoint” (default).

The permeate flow control valve failure registers as a critical alarm and takes the associated
MBR train offline.

5.1.6 Coarse Bubble Diffused Aeration

Coarse bubble aeration is fundamental to the operation of the membrane units. The air
supply to each membrane tank is via the air header connected to all the membrane units
within the tank.

Blowers dedicated to each membrane train provide the required amount of air for
membrane cleaning. Any failure of the blower takes the respective membrane system
offline. The required membrane airflows are based on airflow for normal operation of
120Nm3/h and peak air flow for the membrane relaxation sequence of 180 Nm3/h for each
membrane unit.

Permeate production without coarse bubble aeration rapidly leads to the fouling of the
membranes. As such, the permeate control valve operation is interlocked with the coarse
bubble aeration.
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5.1.7 Diffuser Flushing Flow Control Valve

Each membrane train has a diffuser flushing control valve that is normally closed and
ensures that all the air supplied by the blower passes through the holes in the air diffusers.

When open the actuated valve in the outlet header enables the air supplied to escape to
atmosphere.  This outlet air header and outlet actuated valve are employed to carry out the
flushing sequence of the air diffusers.  The flushing sequence causes liquor to be drawn into
the pipe work of the air main by venturi effects.

Figure 2: Membrane Diffuser Flushing

The liquor ‘washes’ away dried solids that have accumulated at the edge of the orifice.  The
liquor is picked up in the air stream and ejected back onto the surface of the tank via the
pipe and automatic discharging above the tank surface.

5.2 MBR Tank – Overall Control Mode

Each membrane tank, along with the associated equipment operates as an individual unit.
Each tank can be brought online/ taken offline as a combined system. This is normally
carried out by the operators manually or if there is a critical fault in the MBR tank.

The number of tanks which are filtrating will be related to the inflow to the plant. During
average flow conditions, only a single MBR tank is required to meet the plant flow
requirements.

There are three Overall Tank Control Modes

1. Alternating Mode – Single MBR tank in operation/ rotates duty.

2. Duty/ Assist – both MBR tanks in operation.

3. Single – only 1 MBR tank is available and in operation.

If both the MBR tanks are online:

 For secondary plant flows below 2.2 x ADWF - the MBR system operates in
alternating mode.
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 For secondary plant flows above 2.2 x ADWF - both MBR system operates in
duty/assist mode.

If only one MBR tank is online,

 The Secondary Plant flow control valve will restrict the proportionate amount of flow
into the secondary plant. Refer to Section 3.1.4.

Refer to Figure 3 for the flow path for each mode.

5.2.1 Alternating Tank Mode

The membrane tanks operate in alternating mode as a default, if the following conditions
are met:

 Secondary plant flow is below 2.2 x ADWF.

 Both MBR tanks are available and healthy.

Rotation of operating membrane tanks takes place at normal flow condition, where a single
tank is required to process the plant flow.

The target is, to filtrate equal time with every membrane tank. The change of membrane
tank should take place after 30minutes (Operator Adjustable 0-60mins) of operation of each
tank.

The tank rotation sequence would bring the “standby” tank online and take the “operating”
tank offline. During the “standby” period, the standby tank will be intermittently aerated (as
per background operation) to maintain MLSS in suspension.

The diffuser flushing sequence will be inhibited during this changeover (i.e. each time a tank
returns to operational mode, a diffuser flushing sequence is not carried out and the diffuser
flushing sequence will initiate once the changeover is completed).

The S-recycle pump station will switch over to draw from the “operating” MBR as per
alternating mode. Refer to Figure 3 for further details.

5.2.2 Duty/Assist Mode

The membrane tanks operate in duty /assist mode for the following reasons:

 Operator manually selects both tanks to operate in duty/assist mode.

 If the Secondary Plant flowmeter registers a flow above (2.2 x ADWF) in L/s (Engineer
Adjustable 0-15L/s) for a period of 10 minutes, both the MBR tanks will be brought
online.

 If any of the high/high level alarms (Anaerobic Zone High Level, Deaeration Zone
High Level, MBR Tank High High Level alarm is active).
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If the level drops below the low tank level setpoint for a period of 60minutes (Engineer
Adjustable 0-120mins), the MBR tanks will return to alternating modes (unless the operator
has selected duty/assist mode – in which case the operator needs to manually deselect the
mode.). The tank that was in “standby” mode during the alternating mode will become the
“duty” tank – when the tanks return to alternating modes.

5.2.3 Single Mode

A single membrane tank is in operation due to any of the following reasons:

 A critical fault with one of the MBR Tanks

 Operator manually takes one membrane tank offline or

 Membrane tank is in chemical cleaning mode.

During single mode operation, the MBR Tank inlet and S-recycle outlet valves from the same
tank are open.

The Secondary Plant Inlet Flow Control valve set-point is automatically adjusted to modulate
and maintain a reduced influent capacity. Normally, a single membrane tank can meet the
hydraulic requirements of the plant for average dry flow conditions.

If the plant is operating in single mode, the failure of the duty membrane tank raises a
critical alarm and closes the Secondary Plant Inlet Flow control valve. The MBR tanks are
returned to alternating mode, post completion of a chemical cleaning mode.

5.2.4 MBR Rotation Flow Path

Refer to figure below for the flow path for MBR Overall Control. During any sequences, the
valves changeover (MBR Inlet, S-recycle Inlet/ Outlet) would occur as follows:

 Valves that need to open for will be opened and confirmed via position switches

 Valves that need to be closed will then, be closed and confirmed via position
switches

Failure to successfully open/close a valve will result in an alarm. The operator can check and
manually override these conditions; however, the MBR System will not operate in
duty/assist mode only.
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Figure 3: MBR Tanks Overall Control Mode – Flow Path

On duty changeover, the duty inlet valve remains open. The alternating valve must be opened before closing
the online valve for smooth changeover.

MBR 1 S-Recycle Valve

FCV_0641_022
MBR 1 Permeating

MBR 2 Permeating

MBR 1 Permeating

MBR 2 Permeating

MBR 1 Permeating

MBR 2 Permeating

MBR 1 Inlet Valve

FCV-0641-020

MBR 2 Inlet Valve

FCV-0642-020

Alternating Operation (MBR 1 to 2 and Vice Versa)

Single MBR in Operation (Only MBR 1 or MBR 2 Operating)

Both MBR’s Operational
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MBR 2 Inlet Valve

FCV-0642-020

MBR 1 Inlet Valve
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5.3 Individual MBR Tank Control Modes

There are several operational modes for the individual MBR tanks:

 Background

 Coarse Bubble Diffuser Flushing

 Membrane Relaxation

o Extended Relaxation

o Normal Relaxation

 Permeation

o Normal Operation (Level/Flow Setpoints)

o Normal Operation (Maintaining Level Setpoint)

5.3.1 Coarse Bubble Aeration

5.3.1.1 Process Overview

Coarse bubble aeration is fundamental to the operation of the membrane units. The coarse
bubble aeration meets three process requirements:

 It provides mixing to prevent settling of the MLSS.

 It provides air to maintain the biomass in the Membrane Tanks.

 It creates cross flow conditions at the surface of the membrane to limit fouling and
reduce the frequency of chemical cleaning.

Permeate production without coarse bubble aeration rapidly leads to the fouling of the
membranes.

Table 20 Air Flow Requirements for Membrane Tanks

Air Flow: Unit Airflow Allowable
Range

Adjustable Level

No of membranes
installed per train

0-5 Eng. Level

Min. Airflow per module Nm3/h per
module

120 120-180 Eng. Level

Max. Airflow per module Nm3/h per
module

180 120-180 Eng. Level
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Air Flow: Unit Airflow Allowable
Range

Adjustable Level

Normal operation per
tank for 3 Modules

Nm3/h 360 Eng. Level

Membrane relaxation
operation per tank for 3
Modules

Nm3/h 480 Eng. Level

Membrane diffuser
flushing operation per
tank for 3 Modules

Nm3/h 720 Eng. Level

Normal operation per
tank for 4 Modules
(future)

Nm3/h 480 Eng. Level

Membrane relaxation
operation per tank for 4
Modules (future)

Nm3/h 720 Eng. Level

Membrane diffuser
flushing operation per
tank for 4 Modules
(future)

Nm3/h 720 Eng. Level

Maximum Blower flow
rate

Nm3/h 750 600-1000 Eng. Level

Note: It is important that the blowers are prevented by the PLC to operate in any way that
subjects the membranes to an air flow, which is greater than the stated peak air flow for
membrane relaxation (180 Nm3/h). The logic for this restriction will be coded into the PLC.

The blower speed should be set via the SCADA, so that the duty membrane air blower
provides the airflow for normal operation and membrane relaxation. Blower speed set
points are as specified in the above table.

5.3.1.2 Start-up Conditions

The appropriate duty membrane blower starts:

 Once a membrane tank is brought on-line.

If the blower faults or high temperature alarm is activated, the standby blower starts-up.
Refer to Section 4.2 for further details on blower operation.
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5.3.1.3 Operating Sequences

The start–up sequence for the duty membrane blower is described below:

1. Open/close the appropriate valves on blower header to enable the correct routing of
air from the duty blower to the tank selected on-line.

2. Start the duty blower and adjust the appropriate speed in relation to air requirement
(see

3. Table 20).

As a general rule, a blower start should start at its minimum speed and then ramp up to its
required set speed, over a pre-set time.

5.3.1.4 Stop Conditions

The membrane blower is inhibited by:

 Low low Level in the membrane tank

 Membrane cleaning

 Aeration Header High Pressure Failure (Refer to Section 4.2)

 Blower failure (Refer to Section 4.2)

 Standby Blower Routing Valves (Refer to Section 4.2)

Failure of any duty blower, the sequence closes the permeate flow control valve of the
associated membrane tank.

5.3.2 Background Mode

5.3.2.1 Process Overview

The mode allows the MBR tanks to operate background in the ‘background’ during low flow
conditions. This function is to allow economical operation of the blowers and prevents solids
settling, odour production and foaming in the MBR Zone.

5.3.2.2 Start Conditions

The following condition to start Background Mode:

 Low level in the respective MBR tank for 0-500 seconds. (Operator Adjustable)

5.3.2.3 Operating Sequences

Once a background mode is triggered, for the respective MBR:

1. Permeate flow control valve closes.

2. Diffuser flushing valve (if in operation) closes.

3. Background – “Blower Not Operating” timer starts.
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4. Duty Blower operates for “Blower ON” timer and re-starts blower Not Operating
timer.

None of the other modes are operational.

The operator can choose to manually initiate a diffuser flushing sequence, or a membrane
relaxation sequence within this mode. If the MBR Tank is offline, background mode is
inhibited.

The blowers will operate intermittently at Operator adjustable intervals  for Operator
adjustable time duration. The blower speed is the same as MBR normal operation.

Table 21 MBR Background Mode Parameters

Parameter Range Set-Point

Low level in the
respective MBR tank

0-4m 3.0m Operator
Adjustable

Delay for Background
Operation for tank
level to be Low Level

0-500sec 60sec Operator
Adjustable

Low flow in the
Secondary Plant

0-10L/s 1L/s Operator
Adjustable

Delay for Background
Operation for
Secondary Plant Low
Flow

0-30mins 10mins Operator
Adjustable

Duration the blower
runs

2-15mins 3mins Operator
Adjustable

Duration the blower is
not operating

0-15mins 15mins Operator
Adjustable

5.3.2.4 Stop Conditions

Either/both of these conditions to stop background mode:

 Once the liquid level in the Membrane Tanks rises 100mm above the low level, the
permeate control valves open and permeation resumes.

The respective MBR tank inlet valves must remain open. Background mode will not be
initiated if the plant is in Chemical Clean Mode or is offline.
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During alternating mode operation (See Alternating MBR Tank Operation), MBR tank is in
“standby” will automatically be in background mode for the “standby” phase i.e. during this
phase, the start and stop conditions would be the mode of operation.

5.3.3 Diffuser Flushing Mode

5.3.3.1 Process Overview

The air supply to the membrane tank is via an air header to assist with even air distribution
to the air diffusers under the membrane units. A common air header also connects the
outlet from each air diffuser in the tank. An actuated valve in the outlet air header is
normally closed and ensures that all the air supplied by the blower passes through the holes
in the air diffusers.

When open the actuated valve in the outlet header enables the air supplied to escape to
atmosphere.  This outlet air header and outlet actuated valve are employed to carry out the
flushing sequence of the air diffusers.  The flushing sequence causes liquor to be drawn into
the pipe work of the air main by venturi effects.  The liquor ‘washes’ away dried solids that
have accumulated at the edge of the orifice.  The liquor is picked up in the air stream and
ejected back onto the surface of the tank via the pipe and automatic discharging above the
tank surface. The air supply to each membrane tank is via the air header connected to all the
membrane units within the tank.

From the SCADA, the following selection can be made regarding the flushing sequence:

 Choose to initiate on time interval (Operator Adjustable).

 Choose to carry out a one-off manual initiation (Operator Adjustable).

 Choose the duration (Operator Adjustable) of the flushing sequence (Min/Max/Initial
= 1/15/2 minutes).

 Choose the air diffuser flush inhibit level.

5.3.3.2 Start Conditions

Either/both of these conditions start Diffuser Flushing:

 MBR Tank is being brought online.

 Diffuser Flushing timer (operator adjustable) has expired.

 Manually initiated by the operator.

Note if the plant is in relaxation mode, the diffuser flushing sequence will start after the
relaxation sequence is completed.
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5.3.3.3 Diffuser Sequence

Once diffuser flushing is triggered, for the respective MBR:

1. Permeate flow control valve closes.

2. Blower flowrate ramps to Diffuser Flush Setpoint (Refer to

3. Table 20).

4. Diffuser flushing valve opens.

5. Diffuser flush time counter begins.

6. Once, the counter expires, the diffuser flush valve closes (and checks that valve close
limit switch is active).

7. Permeation resumes and blower ramps to permeation setpoint.

None of the other modes are operational. If membrane relaxation is required whilst diffuser
flushing is occurring, this will be carried out after the flushing sequence is completed and
has returned to permeation.

The flushing sequence will be carried out for one tank, as described above, and once
completed the sequence will be carried out for the second tank.

If the MBR Tank is offline diffuser flushing mode is inhibited.

Table 22 MBR Diffuser Flushing Mode Parameters

Parameter Range Set-Point

Diffuser inhibit level 0-4m 3.23m Engineering
Adjustable

High level in the
respective MBR tank
(inhibits Diffuser
Flushing)

0-4m 3.30m Engineering
Adjustable

Duration for Diffuser
Flushing

0-15mins 1min Operator
Adjustable

Frequency for Diffuser
Flushing

0-24hrs 6hrs Operator
Adjustable
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5.3.3.4 Stop Conditions

Either/both of these conditions to stop flushing sequence:

 MBR tank level is above high level.

 Secondary plant flow is  above “3xADWF” for 5 minutes

This procedure will be inhibited if:

 The level in the tank is above the flushing inhibit level (set approx 300mm above the
membranes)

 During a chemical clean

 During a membrane relaxation sequence.

 Blower failure

5.3.4 Membrane Relaxation Mode

5.3.4.1 Process Overview

The mode allows the membranes to be air scoured without producing permeate.  This is
normally triggered either manually be the operator or set timers during permeation.

This function allows the membranes to return to its original state and reduces the amount of
fouling on the membrane surface. Under normal automatic control, the airflow rates are
temporarily increased to the membrane diffusers and permeate production halted. There
are two types of relaxation:

 Normal Relaxation – based on standard relaxation time triggered by the relaxation
timer.

 Extended Relaxation – based on extended relaxation timer that is triggered by high
high TMP.

The PLC will automatically carry out membrane relaxation, if the differential pressure across
the membrane units in a tank exceeds a set point.

5.3.4.2 Start Conditions

Either/both of these conditions start a “Normal” Membrane Relaxation:

 Membrane Relaxation timer (operator adjustable) has expired.

 Manually initiated by the operator.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 146 of 667



AQUATEC-MAXCON PTY LTD
Functional Description

Canungra Sewerage Treatment Plant Upgrade

Status: Rev E ~ 85 ~ August 2011

Project Number: 8720

Either/both of these conditions start “Extended” Membrane Relaxation:

 MBR Tank TMP is high high.

 Manually initiated by the operator.

Note if the plant is in relaxation mode, the diffuser flushing sequence will start after the
relaxation sequence is completed.

5.3.4.3 Membrane Relaxation Sequence

The relaxation sequence will be a follows:

1. Increase the speed of the duty membrane blower to provide the required air flow as
per blower set-point table (Refer to

2. Table 20).

3. Close the associated permeate flow control valves for the relaxation timer duration
(extended or normal)

4. Open permeate flow control valves after the timer times out and re-set timer.

5. Return the duty membrane blower to normal air flow rates.

From the SCADA, the following selections can be made regarding the increased air flow rate
for membrane relaxation:

Table 23 MBR Relaxation Mode Parameters

Parameter Range Set-Point

Relaxation inhibit level 0-4m 3.23m Engineering
Adjustable

High level in the
respective MBR tank
(inhibits Relaxation)

0-4m 3.30m Engineering
Adjustable

Duration for Normal
Relaxation

0-15mins 2mins Operator
Adjustable

Frequency for Normal
Relaxation

0-240mins 23 & 25mins Operator
Adjustable

Maximum Extended
Relaxations in a row

0-5 4 Engineering

Adjustable
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Parameter Range Set-Point

Duration for Extended
Relaxation

0-60mins 4mins Operator
Adjustable

5.3.4.4 Stop Conditions

Membrane Relaxation is stopped:

 If the level in the tank is above the relaxation inhibit level.

 If a chemical clean sequence is being carried out.

 If an air diffuser flushing sequence is being carried out.

 If the membranes are taken off-line.

5.3.5 Membrane Permeation Mode

5.3.5.1 Process Overview

There are two modes of operation for membrane permeation:

 Permeation Level/Flow Control

This mode (default) allows the MBR tanks to operate using level control for operating mode.
The permeate control valve will modulate the incoming flow to maintain a discrete level (via
a look-up table) within the MBR tank.

The liquid level in the Membrane Tanks is used to determine the required flow rate through
each membrane bank by controlling the permeate flow control valves in accordance with a
look up table (refer to Table 24). The look-up table has a combination of flows and levels
that allow for smooth membrane operation.

Table 24 Membrane Flux Operator Lookup Table

Tank Depth Net Flux*
Total Flow (for one
MBR)**

Valve Opening***

m m3/m2/d m3/h L/s

3.45 0.90 16.67 4.63

3.33 0.86 15.93 4.42

3.30 0.85 15.74 4.37

3.25 0.83 15.37 4.27

3.20 0.80 14.81 4.12
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*Net Flux is membrane flux over combined permeation and normal relaxation time.

**Flow in m3/h = [Net Flux x Membrane Area] x [Permeate time (mins)/ Permeate +
Relaxation time (mins)] x 24hr/day

Flow is L/s = Flow (m3/h) x 1000(L/m3) / 3600(s/h)

*** Valve Opening is Control Output for the Permeate Control Valve

A timer (Max flux timer) restricts operation of this flow to no more than 1 hour in a 24 hour
day.  After the max flux timer has timed out, the permeate control valves restrict flux to a
maximum of 0.9m3/m2/d. (Set during Commissioning)

Each train will have individual flowrate / fluxes etc, as it is highly unlikely that both the trains
will operate under similar conditions. A maximum flux limit (set as 1.0m3/m2/day) will be
hard-coded to prevent the membranes from operating outside the design parameters.

The operator inputs the flow rate and water level, via the SCADA, and the PLC will control
the permeate modulating valve opening position to the desired flow rates accordingly.

The maximum flows for the plant will be hard-coded to prevent the operators from the
operating the plant outside its limits (only applicable to permeation level control).

 Permeation Level Control

The mode allows the MBR tanks to operate at a level setpoint (between bottom water level
and top water level). The permeate control valve will modulate to maintain this level.

This control is triggered automatically if the operator initiates sludge wasting and can be
manually initiated by the operator.

If the maximum flow setpoint is reached, the permeate valve holds that valve position –
without maintaining the level set-point and an alarm is generated indicating failure to
control level set-point.

A maximum flux limit (set as 1.0m3/m2/day) will be hard-coded to prevent the membranes
from operating outside the design parameters.

PLC shall also compare level registered from LIT-0641-001 and LIT-0642-002 to ensure the
level instruments are reliable and the two MBR tanks are in similar operating conditions.

3.15 0.65 12.04 3.34

3.10 0.50 9.26 2.57

3.05 0.45 8.33 2.31

3.00 0.30 5.56 1.54

2.98 0.20 3.70 1.03
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This level comparison shall be suspended if one of the MBR tank is undergoing a chemical
clean procedure.

Table 25 MBR Permeation Control Parameters

Parameter Range Set-Point

Level Set-point in the
respective MBR tank
(inhibits Relaxation)

2.8-3.5m 3.30m Operator
Adjustable

Maximum Flow-Set
Point per tank

0-8 L/s 4.8L/s Engineering
Adjustable

Maximum Flux 0-1 m3/m2/day

Increments of 0.01

0.9m3/m2/day

Max Duration for Plant
Operation at
Maximum Flux over a
24hr period

0-60mins 60mins Operator

Adjustable

5.3.5.2 Start-up Conditions

If a membrane tank is on-line, its permeate control valves modulate in response to the level.
The permeate valves are inhibited from opening by:

 Low low level in the MBR tanks

 Blower failure

 Permeate Pressure Transmitter failure

 Permeate Flowmeter failure

 CIP valves open.

 Vacuum Siphon System failure

If liquid depth drops below low level for a pre-set sustained period (10 minutes) the
permeate valves close.

The liquid depth column in the Look-up table is common for all Membrane Tanks. However,
the permeate flow rate set point for a given liquid depth is independent for each membrane
bank.  The adjustable inputs in the look-up table are checked by the software to ensure that
the liquid depth and permeate flow rate set points increase down each column.
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The rate of rise of permeate flow is limited to a maximum set point in each minute to avoid
exceeding the design parameters for the membranes. The rate of fall of flow does not need
to be limited.

The mode allows the MBR tanks to operate at a level setpoint during wasting period.  The
permeate control valve will modulate to maintain this level and is triggered if the operator
initiates sludge wasting.

The operator adjustable setpoint is maintained via the permeate flow control valves.  During
this period, the maximum flow through the membranes will be restricted via Engineering
level set-points.

5.3.5.3 Stop Conditions

Permeate flow control valves will close if:

 Associated membrane blower fails.

 Low Low Level is detected in a Membrane Tank.

 There is a power failure it will fail close.

 The associated diffuser flushing valves are open.

 CIP valves are open.

 If a duty blower fails an alarm is generated and the associated permeate flow control
valves will close.  If a standby blower is available, the permeate control valve will
remain closed until the standby blower is operational.

 If both the duty and standby blowers have failed, MBR tanks will be taken off-line.

 If low low level in an on-line Membrane Tank is activated, an alarm is generated and
the associated Membrane Tank taken off-line.

5.4 MBR Online / Offline Mode

Each MBR Tank and its associated equipment will brought online/offline together. Each
Membrane Tank can be selected as on-line or off-line selection via the SCADA.

5.4.1 MBR On-line

The Membrane Tank is in operation and producing permeate, or will automatically begin
producing permeate once meeting start-up permissive in the tank. If not producing
permeate, the plant will periodically carry out PLC controlled sequences (background mode)
to maintain the efficient and effective operation of the treatment process. A critical fault
condition on an individual MBR tank (and associated equipment) will take that MBR tank
offline.
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5.4.2 MBR Off-line

The Membrane Tank is not in operation, and not producing permeate, and will not do so
until such time as it is brought on-line (via the SCADA) by the Operator. In this state, the
plant will not carry out PLC controlled sequences to maintain the efficient and effective
operation of the treatment process.

Note: For the membrane tank that is off-line, the associated valves (Membrane Inlet and S-
recycle valve) and Permeate Flow Control Valve must be closed automatically. No wasting
can be carried out from the offline MBR tank.

5.5 Membrane Tank Operating Sequences

5.5.1 Membrane Tank Start Inhibits

On-line initiation is inhibited by:

 Low Low Level in the associated Membrane Tank.

 Membrane blower failure

 Membrane blower Pressure High

 Failure of Permeate Flow Control Valve

 Failure of the Siphon System

 Failure of Pressure Transmitter

 Chemical Cleaning Valves are Open

5.5.2 Membrane Tank Online Sequence

The following sequence is carried out to bring a Membrane Tank on-line:

a) Check Vacuum Siphon System is healthy.

b) Flush the membrane air diffusers.

c) Initiate coarse bubble aeration.

d) Initiate permeate flow control valves.

5.5.3 Membrane Tank Offline Sequence

The following sequence is carried out to take a Membrane Tank off-line:

Whilst Permeating –

a) Close permeate valves.

b) Stop Coarse Bubble Aeration.
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During background operation –

c) Cease background operation,

d) Resume permeation (go to (a) above)

During membrane relaxation –

e) Wait until the relaxation timer times out,

f) Complete relaxation sequence,

g) Resume permeation (go to (a) above)

During air diffuser flushing sequence –

h) Wait until the flushing timer times out,

i) Complete flushing sequence,

j) Resume permeation (go to (a) above),

5.5.4 Transmembrane Pressure (TMP)

Under normal automatic control, the TMP is monitored continuously. An Alarm will be
raised by the following events:

 First Alarm for TMP, the PLC will carry out a membrane relaxation sequence.  As a
consequence of the remaining conditions the relaxation sequence is repeated two
(2) times within 5 minutes.  If there is no change in the TMP after two relaxation
sequences, the PID loop is not repeated further and an alarm will be displayed “Trans
Membrane Pressure Warning - Prepare for chemical clean”.

 The differential pressure (TMP) across a membrane Tank exceeds the second level of
150mbar for more than 300 sec. All parameters can be adjusted by the engineer.  On
the SCADA a message is displayed “chemical clean required”.

 The differential pressure across the membrane tank exceeds the third level of
170mbar for more than 300 sec. On the SCADA a message is displayed “High High
TMP Alarm”. If the alarm persists after maximum consecutive relaxations, the MBR
tank is taken offline. During alternating mode, the maximum relaxation counter does
not time-out, when the respective MBR Tank is not in operation. The counter also,
does not time out if the MBR Tank is background due to low flow/level conditions.
The operator can persist by returning the MBR Tank online – but it will continue fault
after “2min of permeation” – if the TMP is still high.

All parameters can be adjusted by the engineer.
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5.6 Alarms

Table 26 Membrane System Alarms

Alarm Event
Applicable
units

Response Alarm Name
Alarm
Type

Low Level in
Membrane Tank
1 or 2

LIT-0641-001

LIT-0642-002

MBR operation
switches to
background mode.

MBR # Low Level Non-critical
Alarm

Low  Low Level
in Membrane
Tank 1 or 2

LIT-0641-001

LIT-0642-002

Take both MBR Tanks
offline.

MBR System Low Low
Level Alarm

Critical
Alarm

High Level in
Membrane Tank
1 or 2

LIT-0641-001

LIT-0642-002

Operate both MBR
Tanks in duty/assist
mode.

MBR Tank # High Level
Alarm

Non-
Critical
Alarm

High High Level
in Membrane
Tank 1 or 2

LIT-0641-001

LIT-0642-002

Generate Plant
Overflow Alarm and
close Secondary Plant
Inlet Control Valve.

Plant Overflow Alarm Critical
Alarm

High Flow in
Membrane Tank
1 or 2

FITQ-0660-
001   or

FITQ-0660-
021

Operate both MBR
Tanks in duty/assist
mode if available.
Permeate Flow
Control Valve should
be modulating to
minimize this.

MBR Tank # High Flow
Alarm

Non-
Critical
Alarm

High High Flow
in Membrane
Tank 1 or 2

FITQ-0660-
021 or

FITQ-0660-
021

Close Permeate Flow
Control Valve and
take respective
membrane tank
offline.

MBR Tank # High High
Flow Alarm

Critical
Alarm

TMP Warning in
Membrane Tank
1 or 2

PIT-0660-012
or

PIT-0660-022

Carry out Membrane
extended relaxation.
If alarm persists,
warning after
permeation for at

MBR Tank # TMP
Warning – Prepare for
Chemical Clean.

Non-
Critical
Alarm
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Alarm Event
Applicable
units

Response Alarm Name
Alarm
Type

least 2minutes.

High TMP in
Membrane Tank
1 or 2

PIT-0660-012
or

PIT-0660-022

Generate Chemical
Cleaning Warning.

MBR Tank # High TMP
Warning –Chemical
Clean Required.

Critical
Alarm

High High TMP in
Membrane Tank
1 or 2

PIT-0660-012
or

PIT-0660-022

Carry out Membrane
extended relaxation.
If alarm persists,
repeat after
permeation for at
least 2minutes - until
Max.  Number of
allowable relaxation.

Take MBR Offline.

MBR Tank # High High
TMP Alarm

Critical
Alarm

Blower Pressure
High (MBR 1 OR
2)

PS_-0650-005
or

PS_-0650-006

Take respective MBR
Offline.

Do not bring the
Standby blower
online.

MBR # Aeration
Pressure High Fault

Critical

Blower not
available due to
high blower
temperature

TS_-0650-001
TS_-0650-002

TS_-0650-003

Close corresponding
MBR Permeate
Control Valve.

Start standby blower
Initiate Non-critical
Alarm.

If standby blower
unavailable, take
corresponding MBR
Tank offline. Note
the operator can
choose to individually
take the standby
blower (if used for
aeration).

If both/three blowers
fail, take respective
MBR Offline and

Blower # High
Temperature Fault.

MBR Tank # offline - No
available blower

Non-critical

Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm
Type

generate critical
alarm.

Blower
Unavailable

BL_-0650-001

BL_-0650-002

BL_-0650-003

Close corresponding
MBR Permeate
Control Valve.

Start standby blower
Initiate Non-critical
Alarm.

If standby blower
unavailable, take
corresponding MBR
Tank offline. Note
the operator can
choose to individually
take the standby
blower (if used for
aeration) to change

If both/three blowers
fail, take respective
MBR Offline and
generate critical
alarm.

Blower # Fault

MBR Tank # offline - No
available blower

MBR Tank # offline - No
available blower

Non-
Critical

Critical

MBR Inlet
Control Valve is
Unavailable
(MBR 1 or 2)

FCV-0641-020
or

FCV-0642-020

Take respective MBR
Offline.

Generate alarm

If both failed, take
both MBR offline.

MBR # Inlet Control
Valve Fault

Critical

MBR Inlet
Control Valve
Fails to meet
Open/Close
Limit Switch

(MBR 1 or 2)

FCV-0641-020
or

FCV-0642-020

Switch to dual mode

Generate alarm

Operator can check
that valve limits and
open these –
overriding to
duty/assist mode.

MBR # Inlet Control
Valve Fail to Open/Close

Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm
Type

Diffuser Flushing
Control Valve
Unavailable
(MBR 1 OR 2)

FCV-0641-021
or

FCV-0642-021

Take respective MBR
Offline.

Generate alarm

If both failed, take
both MBR offline.

MBR # Diffuser Flushing
Control Valve Fault

Critical

Diffuser Flushing
Control Valve
Fail to
Open/Close

(MBR 1 OR 2)

FCV-0641-021
Fail to
Open/Close

(MBR 1 OR 2)

Cease diffuser
flushing sequence

Generate alarm

MBR # Diffuser Flushing
Control Valve Fails to
Open/Close.

Critical

Level
Transmitter
Unavailable

LIT-0641-001
or

LIT-0642-002

Use the available
level transmitter to
control MBR System.

Generate Alarm.

If both failed, take
both MBR offline.

MBR # Level Transmitter
Fault

Non-critical

Critical

MBR Tanks Level
Discrepancy

LIT-0641-001
or

LIT-0642-002

Generate alarm

Continue normal
operation

MBR Tanks Level
Discrepancy

Non-critical

Permeate Flow
Control Valve
Unavailable

FCV-0660-010

FCV-0660-020

Take corresponding
MBR offline.

Permeate Control
valve fails to position.

MBR # Permeate Flow
Control Valve Fault

Critical

Permeate Flow
meter
Unavailable
(MBR 1 OR 2)

FITQ-0660-
001   or

FITQ-0660-
021

Take respective MBR
Offline.

Generate alarm

Take respective MBR
Offline.

If both failed, take
both MBR offline.

MBR # Permeate
Flowmeter Fault

Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm
Type

Pressure
Transmitter
Unavailable
(MBR 1 OR 2)

PIT-0660-012
or

PIT-0660-022

Take respective MBR
Offline.

Generate alarm

If both failed, take
both MBR offline.

MBR # Permeate
Pressure Transmitter
Fault

Critical

MBR Tank CIP
Valves Open

VV_-0671-012
or

VV_-0671-022

Take respective MBR
Offline.

Generate alarm

If both open, take
both MBR offline.

MBR # CIP Valves Open
– MBR System Failure

Critical
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5.7 Chemical Clean

The chemical cleaning process is carried out by the operator manually. The SCADA would
“guide” the CIP process however, would require the Operator to actively participate in the
system.

Steps involved would be:

1. Enable CIP mode on MBR Tank.

2. Operator to isolate (manually) the penstock/valve connecting both MBR tanks (VV_-
0641-030) and acknowledge on the SCADA.

3. MBR level is at “CIP” setpoint.

4. Once the level is reached - automatically, takes MBR Tank offline.

5. Checks MBR Inlet and Outlet Valves are closed.

6. Open CIP inlet valve (the closed position switch is not latched and alarm inhibited.
(VV_-0671-012 or VV_-0671-022 for MBR 1 and MBR 2 respectively)

7. Initiate the chemical batching sequence:

a) Open service water solenoid valve (SV_-1030-023).

b) Start hypo dosing pump (PU_-0671-001) at “CIP dose rate” (Set during
commissioning).

c) PLC to calculate the cumulative hypo flow and service water flow (based on
pre-determined volume).

d) Once the pre-set hypo volume and CIP service water volume is transferred
into the MBR tank in CIP, hypo pump stops and service water solenoid valve
closes.

e) If the break-tank level is high (LS_-0671-001 and LS_-0671-002 for MBR1 and
MBR2 respectively), stop hypo pump and close service water solenoid valve –
wait till the high level is cleared for xx minute (to be determined at
Commissioning; Engineering Level) and resume hypo and service water
batching operation.

8. Enter membrane soak timer setpoint (typically 2 hrs; range 0.0 to 4.0 hours).

9. Operator to de-isolate (manually) the penstock/valve connecting both MBR tanks
(VV_-0641-030) and acknowledge on SCADA.

10. Close CIP inlet valve (the closed position switch to latch and alarm otherwise). (VV_-
0671-012 or VV_-0671-022 for MBR 1 and MBR 2 respectively)

11. Operator to acknowledge on SCADA that the CIP sequence is completed and the
MBR tank returns online (starting with a relaxation sequence).
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SCADA to log date of all CIP commenced and TMP recovery rate.

In case of failure during the chemical cleaning process, the sequence will resume from the
failure step, post resolving the fault.

Table 27 Chemical Clean System Alarms

Alarm Event
Applicable
units

Response Alarm Name
Alarm
Type

High level in
Break Tank

LS_-0671-001

LS_-0671-002

Close SV_-1030-023
and stop PU_-0671-
001.

Allow 120sec for
alarm to clear.

If alarm clears within
120sec, continue CIP
operation.

If alarm does not
clear within 120sec,
generate alarm

MBR # Break Tank Level
Switch Alarm

Critical
Alarm

CIP Pump Fail PU_-0671-001 Stop PU_-0671-001
and close SV_-1030-
023

Generate alarm

Resume CIP
sequence once faults
are cleared.

CIP Hypo Dosing Pump
Fail

Critical
Alarm

5.8 Monitoring and Trending

The following parameters shall be monitored and reported in SCADA:

For all mechanical equipment associated with the MBR system:

 Run duration (in hours) for that day and previous day

 Cumulative run hours for the life of the machine.

 Current status (start/stop/fault)

5.8.1 Trending

In addition to equipment operation trending, the following additional trend pages are
required for MBR System (one trend page per MBR tank):
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 Inlet Isolation Valve Position (Open/Close)

 Permeate Valve Position (Open/Close/%)

 Flush Valve Position (Open/Close)

 Transmembrane Pressure (TMP) (kPa or mbar or mm)

 Level MBR Tank (m)

 Permeate flow (L/s)

 Membrane flux (m/day)

 Blower Status and Speed (Running/Stopped/%)

 Air header high pressure switch status (On/Off)

 Run Duration (in hours) for all motors (overall/daily/previous day)

 Mode of operation

 Permeate pressure
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6 Vacuum Siphon System

The vacuum siphon system comprises of the following equipment:

 Duty/ Standby Vacuum Blower (PU_-0660-001 and PU_-0660-002) c/w low level
switches (LS_-0660-001 and LS_-0660-002 for PU_-0660-001 and PU_-0660-002
respectively)

 Vacuum Vessel

o Vacuum Break Valve (FCV-0660-040)

o Vacuum release valve (PRV-0660-045 and PRV-0660-046)

o Vacuum tank (TK_-0660-003)

o Vacuum tank Inlet Valve (FCV-0660-030)

o Vacuum Tank Pressure Transmitter (PIT-0660-005)

o Vacuum Tank High Level Switch (LS_-0660-003)

o Vacuum Tank Low Level Switch (LS_-0660-004)

6.1 Process Overview

By evacuating air from the permeate headers along the MBR tank and the main header, a
low-pressure will be created in the pipe work which induces the permeation process. The
vacuum system evacuates the permeate line and draws “permeate” from the Permeate tank
till a high level is achieved in the vacuum vessel.

The duty/standby vacuum blowers will operate in start/stop mode – blower starts at high
pressure in the vacuum vessel and stops upon reaching low pressure in the vacuum vessel.
Backup switches are provided in case of instrument failure.

The vacuum blowers are provided with low level switches, which will inhibit blower
operation.

Regardless of whether permeation is required in the MBR system, the vacuum system will
always be under vacuum condition for the start of permeation. If MBR system is not in
permeation mode, the Vacuum tank outlet valve will be closed to maintain system vacuum.

In case of a general power failure for the whole plant the vacuum break valve is opened -
allowing atmospheric air to flow in and stop the gravity siphoning process. The permeate
production stops until the power is back on.

If the MBR system is starting permeation, it will request that the vacuum tank outlet valve is
opened to start the vacuum-siphoning system.
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6.2 Operation

6.2.1 Local Operation

Each motor can be operated locally at the MCC. When operated locally, the motor can be
started and stopped at its MCC and will run until either stopped by the Operator (by
switching to ‘Stop’ at the MCC), or upon loss of power or fault.

When operated locally, all fault protection will be available to stop each motor if a fault
develops.

In Local mode, no equipment or process interlocks exists.  Care must be taken by the
Operator when operating the equipment in Local mode (refer to O&M manual for guidance).

6.2.2 Remote Operation

When selected in Remote mode at the MCC, the vacuum pumps will be able to operate in
remote manual or remote auto control.

When in Remote manual control, the motors will be able to be started or stopped at the
SCADA.

When selected in Remote manual mode, all fault protection will be available to stop a motor
if a fault develops.

The vacuum system is permanently enabled to initiate the siphoning process.

The operator can take each equipment offline via the SCADA. If both the vacuum blowers
are not available, the secondary plant will be in bypass mode.

6.2.3 SCADA Adjustable Parameters

Table 28 Vacuum System SCADA Adjustable Parameters

Parameter Range Setpoint Adjustable Level

Vacuum Tank Low
Pressure

-100 to 100kPa -40kPa Engineering

Vacuum Tank High
Pressure

-100 to 100kPa -34kPa Engineering

Vacuum High High
Pressure Alarm Timer

0-10mins 5mins Engineering

6.2.4 Alarms

 Flow Control Valve
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Table 29 Vacuum Siphon System Alarms

Alarm Cause System Response Critical/Non-
critical

Vacuum Vessel Low
Low Pressure

Interlocks both vacuum
blowers

Non critical

Vacuum Vessel High
High Pressure

Leaks/failure of
vacuum priming
system.

Secondary Plant in bypass
mode after 5 minutes.

Critical

Vacuum Blower 1 –
Low Level Alarm

Vacuum Blower 2 –
Low Level Alarm

Leaks/failure of
vacuum priming
system.

Starts standby vacuum
blower and generates an
alarm.

Non critical

Vacuum Break Valve –
Open

Power failure,
Compressed Air
Failure

Secondary Plant in bypass
mode after 5 minutes.

Critical

Vacuum Blower Fault Thermal Overload

Motor Fault

Low Level Switch
active

Start Standby Blower and
raise non-critical alarm

If both blowers fail,
Secondary Plant in bypass
mode after 5 minutes.

Non-critical

Critical

Vacuum System Flow
Control Valve Fault

Fail to reach
open/close limits

Valve failure

Loss of air

If valve fails to open,
Secondary Plant in bypass
mode after 5 minutes.

Critical

Vacuum Tank
Pressure Instrument
Fault

System controls operate on
the high and low switches.

Alarm generated.

Critical

6.2.5 Monitoring and Trending

The following parameters shall be monitored and reported in SCADA:

For all mechanical equipment associated with the vacuum system:

 Run duration (in hours) for that day and previous day

 Cumulative run hours for the life of the machine.

 Current status (start/stop/fault)
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6.2.5.1 Trending

In addition to equipment operation trending, the following additional trend pages are
required for Vacuum System:

 Vacuum Vessel Level (m)

 Vacuum Pump Operation
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7 Chemical Dosing Systems

There are four chemical dosing systems in place:

 Caustic Dosing – to restore / maintain alkalinity in the bioreactor

 Alum Dosing – to trim phosphate levels in the bioreactor

 Sugar dosing – for supplementary carbon to meet the biological demand.

 Sodium Hypochlorite (Hypo) Dosing – for service water disinfection and membrane
cleaning.

All dosing systems have a dedicated chemical loading panel as described in the Section 7.1.

The operator can select a time-batched mode of operation for flow-pacing.  The operator
can select up to 24 dosing times during each day (24-hour clock based and also weekend/
public holiday operation).

Caustic can also be dosed via pH control in the first anoxic tank. This is based on a PID loop
maintaining the pH within the limited range.

In addition, there is Sodium Hypochlorite dosing for the clean in place (CIP) system which
operates manually and service water chlorination – flow-paced automatically.

The chemical dosing system comprises of the following equipment:

1. Caustic Dosing System

 Chemical Storage Tank (TK_-0585-001)

 Level indicating transmitter (LIT-0585-001)

 Level switch indicating high high level (LS_-0585-002)

 A single dosing pump with internal variable stroke (PU_-0585-001)

2. Sugar Dosing System

 Chemical Storage Tank (TK_-0586-001)

 Level indicating transmitter (LIT-0586-001)

 Level switch indicating high high level (LS_-0586-002)

 A single dosing pump with internal variable stroke (PU_-0586-001)

3. Hypo Dosing System

 Chemical Storage Tank (TK_-671-001)

 Level indicating transmitter (LIT-0671-001)

 Level switch indicating high high level (LS_-0671-002)
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 A single dosing pump with internal variable stroke (PU_-0671-001) PU_-0671-001
and PU_-0710-001

4. Alum Dosing System

 Chemical Storage Tank (TK_-0584-001)

 Level indicating transmitter (LIT-0584-001)

 Level switch indicating high high level (LS_-0584-002)

 A single dosing pump with internal variable stroke (PU_-0584-001)

7.1 Chemical Unloading (General)

The chemical unloading process is started locally via each unloading panel.

A closed position switch indication on the stormwater valve (VV_-1140-001) and drain valve
to the filtrate (VV_-1140-002) will allow power to the truck unloading power outlet.

If the CTUB (Chemical Tanker Unloading Bund) sump level is high, an alarm will be raised by
LS_-1140-001 on the SCADA (non-critical alarm).

A chemical storage tank high high level interlock will cut power to the truck unloading power
outlet.

A chemical storage tank high level will be set up in the LED level display. When the tank
reaches High Level, the strobe light activates. Driver / operator can acknowledge the alarm.
The tanker can however pump more chemical in.

If the tank's High high level switch is reached the unloading outlet loses its power. A red LED
on the ULP will remain lit while the tank is above/on High Level.

An E-Stop button on the Unloading Local Panel and/or parking bay allows the tanker driver /
operator to disconnect power to his truck pump in an emergency. This does not have an
impact on the main plant.

The SCADA will only indicate alarms, switch positions and tank levels.

An alarm is raised if the closed position switch on the stormwater valve is indicated on the
SCADA for a period of 1hr.

The operator, at his discretion, can choose to drain “minor” spills into the filtrate pump
station by opening the filtrate drain valve. An alarm is raised if the open position switch on
the drain valve to filtrate is indicated on the SCADA for a period of 30minutes.

7.2 Chemical Dosing Calculation for Calibration

The chemical dosing systems for caustic, alum, hypo and sugar employ the same calculation
equations; however, variables are different depending on the system, the pumps, the
chemical used and its properties.

The chemical dosing pump rate in litre per hour is calculated as following:
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Where DoseSP = operator adjustable chemical dosage in mg/L

Solution strength = chemical solution strength in % as specified by supplier
(operator adjustable as required)

Specific Gravity = chemical property specific gravity as specified by supplier
(operator adjustable as required)

Inflow = Secondary Plant Flowrate in L/s

The analogue output from the plant PLC is calculated as following:

Where Analogue Output = Plant PLC output to pump in %

Pump Rate = Desired pump rate as calculated above in L/h

Max Pump Rate = Maximum pump capacity as per calibration or drop test in
L/h

The mA output from the plant PLC is calculated as following:

Where mA Output = 4 to 20mA output signal from the plant PLC to the pump in
mA

Analogue Output = Plant PLC output to pump in % as calculated above in %

7.3 Dosing System Process Overview

Each storage and dosing system comprises the following:

 Chemical Storage Tank (TK_-0585-001 for Caustic; TK_-0586-001 for Sugar; TK_-0671-
001 for Hypo; TK_-0584-001 for Alum)

 Level indicating transmitter (LIT-0585-001 for Caustic; LIT-0586-001 for Sugar; LIT-
0671-001 for Hypo; LIT-0584-001 for Alum)

 Level switch indicating high high level (LS_-0585-002 for Caustic; LS_-0586-002 for
Sugar; LS_-0671-002 for Hypo; LS_-0584-002 for Alum)
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 A single dosing pump with internal variable stroke adjustment (PU_-0585-001 for
Caustic; PU_-0586-001 for Sugar; PU_-0671-001 and PU_-0710-001 for Hypo; PU_-
0584-001 for Alum)

 Associated isolation valves, de-gassing head for hypo pump, pressure loading valves,
and calibration cylinders.

A storage tank is provided to accept tanker delivery of each chemical. The dosing pump is a
digital type variable stroke diaphragm pump fitted with integral high/low pressure detection
and will provide fault status alarms.

The level transmitter will enable monitoring and regulation of the volume of the caustic in
the storage tank.

A high high level alarm is raised that will isolate power to the tanker’s transfer pump, a low
level alarm (or “reorder chemical” alarm) is raised when the low level set point is triggered
and when the low low level set point is triggered the dosing pumps will stop.

An overflow is provided such that any overflow event is clearly visible to the Operator.

A calibration tube will allow the operator to calibrate the dosing pump manually.

7.3.1 Operating Modes for Caustic, Alum and Sugar

Each dosing system operates can operate in following mode:

Flow Paced Mode

The dosing pump shall start when Secondary Plant Inlet Flowmeter (FITQ-0230-001) register
flow more than the pre-set minimum flow rate set point. PLC calculates the dose rate and operates
the dosing pump at required speed.

Time Batched Mode

 Flow-paced Mode - Flow paced to Secondary Plant Inlet Flowmeter (FITQ-0230-001)
various set-points (based on varying load throughout the day) for peak periods.

 Set Flowrate with ON/Off timers for Off-peak periods.

The operator can select a time-batched mode of operation for flow-pacing.  The operator
can select up to dosing times during each day (24-hour clock based and also weekend/
public holiday operation).

The dosing pump shall operate in flow paced mode during the operator-defined morning
and afternoon peak times at operator-defined dose rate (see Flow Paced Mode). Otherwise
the duty caustic dosing pump shall run, during the low flow and off peak time, at operator-
defined pump speed (L/h) in accordance to the operator-defined on/off timer.

pH PID Control Mode (for Caustic Dosing Only)
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There are three operator adjustable pH set points (min/max/set point). The duty caustic
dosing pump runs to maintain pH at desired set point and stops when pH is at/above the
maximum set point. The duty caustic dosing pump shall restart if the pH falls below the
minimum set point and repeat the cycle.

7.3.2 Operating Mode for Hypo Dosing

Hypo dosing system provides disinfection to the service water line. It will be set to maintain
chlorine residual of 1-2mg/L. This operates in the following mode:

Flow Paced Mode

The dosing pump shall start when Service Water Flowmeter (FIT-1030-001) register flow
more than the pre-set minimum flowrate set point (operator adjustable). PLC calculates the
dose rate and operates the dosing pump at required speed.

7.4 Operation

7.4.1 Local Operation

Each pump can be operated locally at the individual pump. When operated locally, the
motor can be started and stopped at the pump control and will run until either stopped by
the Operator (by switching to ‘Stop’ at the pump), or upon loss of power or fault.

When operated locally, not all fault protection will be available to stop each motor if a fault
develops. The pump shall stop only a local fault develops, i.e. pump head pressure low
and/or no flow/missing stroke when pump is operating. Pump rate can be manually adjusted
via the pump digital display.

In Local mode, no equipment or process interlocks exists.  Care must be taken by the
Operator when operating the equipment in Local mode (refer to O&M manual for guidance).

7.4.2 Remote Operation

When selected in Remote mode at the pump, the dosing pumps will be able to operate in
remote manual or remote auto control.

7.4.2.1 Remote Manual Operation

When in Remote manual control, the pumps will be able to be started or stopped at the
SCADA. The dosing rates (0-100%) can be adjusted manually by the operator via the SCADA.

When selected in Remote manual mode, all fault protection will be available to stop a motor
if a fault develops.

7.4.2.2 Remote Auto Operation

Each chemical dosing system is available and operates once flow is detected/ based on
selected mode of operation.
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7.4.3 Interlocks

Each dosing pump shall shutdown if

 The level in the storage tank reaches the low low level

 In pH PID Control Mode, pH measured in 1st anoxic zone is above the maximum set
point

7.4.4 SCADA Adjustable Parameters

General Set Points

 Storage tank solution concentration (% w/w)

 Specific gravity

 Dosing pump maximum capacity (L/h)

 Tank level alarm set points (Low Low, Low, High, and High High Level set points)

Time Batched Mode

 Peak time morning activation timer and dose rate (mg/L)

 Low flow activation timer, dose rate (pump speed in L/h), and pump on time and off
time

 Peak time afternoon activation timer and dose rate (mg/L)

 Off peak activation timer, dose rate (pump speed in L/h), and pump on time and off
time

Flow Paced Mode

 General flow pace dose rate (mg/L)

 Minimum plant inflow activation set point

pH PID Control Mode

 Minimum pH set point

 Maximum pH set point

 pH PID set point

7.4.5 Alarms

The following alarms will be activated by the PLC if the any/all condition happens:
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Table 30 Chemical System Alarms

Alarm Event Applicable units Response Alarm Name
Critical/Non-
Critical

“Chemical”
Dosing Pump
fault

PU_-0585-001
PU_-0586-001
PU_-0671-001
PU_-0710-001

PU_-0584-001

Initiate Critical
alarm.

Stop pump
operation.

“Chemical”
Dosing Pump
Fault

Critical Alarm

“Chemical”
Dosing Pump
Speed Fault

PU_-0585-001
PU_-0586-001
PU_-0671-001
PU_-0710-001

PU_-0584-001

Initiate non-
critical alarm.

Continue
pump
operation.

“Chemical”
Dosing Speed
Fault

Non-critical
alarm

“Chemical” Tank
Low low level

Shut down all
the pumps.
Initiate
Critical alarm.

“Chemical” Tank
High High Level
Alarm

Critical

“Chemical” Tank
Low level alarm

Initiate Alarm
-

“Chemical” Tank
Low Level Alarm

Non-Critical

“Chemical” Tank
High High level

LS-0585-002

LS-0586-002

LS0671-002

Isolate power
to the
tanker’s
transfer
pump.

“Chemical” Tank
High High Level
Alarm

Critical

7.4.6 Monitoring and Trending

The following parameters shall be monitored and reported in SCADA.

 Run duration (in hours) for that day and previous day

 Current status (start/stop/fault)

 Pump Flowrate
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Each chemical will have trending screens (variable date and time on the x-axis) showing the
following parameters on the y-axis:

 Secondary Plant Flow/ Service Water Flow

 Individual Chemical Dose rate (mg/L)

 Pumps speed (in L/h)

Daily Reports:

 Minimum / Maximum Dosing Flows

 Daily Total Chemical Usage

 Total Pump Hours Run (per pump)

Monthly Reports:

 Minimum / Average / Maximum Dosing Flows

 Monthly Total Chemical Usage

 Total Pump Hours Run (per pump)

 Alarm log
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8 Permeate Storage and Distribution

The permeate storage and distribution consists of the following equipment:
 Permeate Storage Tank (TK_-0660-001)
 Creek Outfall Flowmeter (FITQ-0780-001)
 Composite Sampler (SPL-0780-001)

8.1 Process Overview

Permeate is delivered into the Permeate Storage tank which is hydraulically linked to the
service water system. Permeate distribution system is designed to provide discharge to the
creek outfall.

An existing flowmeter (FITQ-0780-001) monitors the flow into the creek outfall.

An existing composite sampler (SPL-0780-001) collects sample from the existing permeate
discharge well for water quality monitoring analysis.

8.2 Operation

The permeate system is operational under gravity.

Failure of the existing flowmeter FITQ-0780-001 will generate an alarm.

8.2.1 Local Operation

Not applicable.

8.2.2 Remote Operation

Not applicable.

8.2.3 Alarms

The following alarms are generated in the Permeate Distribution System:

Table 31 Permeate System Alarms

Alarm Event
Applicable
units

Response Alarm Name
Critical/Non-
Critical

1 Permeate
Flowmeter Fault

FITQ-0780-
001

Generate alarm. Permeate
Flowmeter
Fault

Non-critical
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8.2.4 Monitoring and Trending

The Operator can view the following trends, displays, controls and reports at the SCADA:

Displays

 Creek Outfall Flowrate (L/s)

 Totalised Daily Flow (kL/day)

 Totalised Weekly Flow (kL)

 Totalised Monthly Flow (kL)

 Totalised Year to Date Flow (kL)

Pre-Configured Trends

 Creek Outfall Flowrate (L/s)

 Totalised Daily Flow (kL/day)

Reports

Daily Reports:

 Minimum / Average / Maximum Flows

 Daily Total Flow

Monthly Reports:

 Minimum / Average / Maximum Flows

 Monthly Total Flow
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9 Service Water

The service pump station consists of the following equipment:

- Concrete Collection Tank (TK_-1030-001)

- Service Water Level Indicating Transmitter (LIT-1030-002)

- Service Water Pressure Transmitter (PIT-1030-004)

- Service Water Flowmeter (FIT-1030-001)

- Service Water Pump 1 (PU_-1030-001) and Service Water Pump 2 (PU_-1030-002)
with VSD motors

9.1 Process Overview

The service water pump station operates to provide recycle water for onsite use including
wash down hoses, cleaning screens, washwater for belt filter press, membrane cleaning etc.

The level, flow and pressure are monitored continuously. A back-up potable water system is
available in case of lack of water supply for the service water system. The duty/standby
pumps will operate via a PID loop to maintain pressure in the service water “main” supply
line. The duty pump will control to maintain a pressure setpoint (Operator adjustable).  High
high pressure and low low level interlocks will interlock the service water pumps.

In case of excessive stop/starts of the duty pump, if the pumps start/stop more than
11times (Engineer Adjustable) within an hour, an alarm will be raised and standby pump will
operate.

Service water flow is monitored and totalised. In the event that the service water pump
station is “running dry”, potable water supply will direct flow to the service water system.
this is triggered if the water level in the service water falls below low level. The potable
water supply solenoid valve (SV_-1020-013) will remain open for an Operator set timer
during this period or until a high level setpoint (LIT-1030-002) is reached.

9.1.1 Local Operation

Each pump can be operated locally at the MCC. When operated locally, the pump can be
switched on/off at its MCC drive module. When switched local the pump will startup and
operate at operator adjustable VSD speed (as per local VSD panel) and will run continuously
until stopped by the Operator (by switching to ‘Off’ at the MCC), or upon loss of power or
fault.

9.1.2 Remote Operation

Each pump can be selected in Remote mode at the MCC. When in Remote mode, the pump
can either be set to Remote Manual or Remote Auto operation at the SCADA.
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9.1.2.1 Remote Manual Operation

When selected in Remote Manual mode the pump can be started and stopped at the SCADA
by the operator.

When started, the pump will operate at Operator adjustable speed and will run continuously
until stopped by the Operator, upon loss of power or low low level / high high pressure
interlock.

When pumps are switched to ‘‘Remote auto’ control, the transition will be ‘bumpless’
transfer (ie. they will keep operating).

9.1.2.2 Remote Auto Operation

When selected in Remote Auto mode, the pumps will operate at variable speed as per
operational requirements (maintaining pressure setpoint). A PID control loop will be used to
maintain the pressure setpoint.

The pumps will stop on low level and/or power failure or fault. The standby pump will start-
up in case of duty pump fault.

In case of excessive stop/starts of the duty pump, if the pumps start/stop more than
11times within an hour, an alarm will be raised and standby pump will operate.

After a power failure the pumps will automatically restart according to the service water
pressure requirements.

9.1.3 SCADA Adjustable Parameters

The following SCADA adjustable parameters must be provided:

Table 32 SCADA Adjustable Set Points for Service Pump Station

Parameter Range Setpoint Adjustable Level

Low Low Level – Pump
Stop Level

0-4m (increments of
0.01m)

0.02m Engineer Level

Allowable Number of
Starts per hr

0-20 (increments of
1)

11 Engineer Level

Low Pressure – Pump
Start Pressure

0-1000kPa
(increments of 1)

550kPa Engineer Level

High Pressure – Pump
Stop Pressure

0-1000kPa
(increments of 1)

700kPa Engineer Level
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High High Pressure
Alarm

0-1000kPa
(increments of 1)

750kPa Engineer Level

Potable Water
Solenoid Valve Open
Timer

0-300mins 2 mins Operator Level

Pressure Setpoint 500-800kPa 600kPa Operator Level

9.1.4 Alarms

The following alarms are generated in the Service Water Pump Station:

Table 33 Service Water Pump Station Alarms

Alarm Event
Applicable
units

Response Alarm Name
Critical/Non-
Critical

Pump Isolation PU_-1030-001

PU_-1030-002

Initiate Non-critical
Alarm.

Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump is
available, initiate
Critical Alarm.

Service
Water Pump
# - Isolated

Service
Water Fail

Non-Critical
if standby
available.
Otherwise
Critical.

Low Flow PU_-1030-001

PU_-1030-002

FIT-1030-001

Initiate Non-critical
alarm if flow remains
below threshold after
a short delay. Stop
pump, start standby
pump.

If no standby pump is
available, initiate
Critical Alarm.

Service
Water Pump
# - Low Flow

Service
Water
Pumps Fail

Non-Critical
if standby
available.
Otherwise
Critical.

Service Water
Flowmeter
Unavailable

FIT-1030-001 Initiate non critical
alarm.

Flowmeter
Fault.

Non-Critical
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Alarm Event
Applicable
units

Response Alarm Name
Critical/Non-
Critical

Service Water
Pump Station
Level Indicator
Unavailable

LIT-1030-002 Initiate Critical alarm. Level
indicator
Fault.

Critical

Service Water
Pump Station Low
Low Level

LIT-1030-002 Interlock both service
water pumps.

Initiate Non-critical
alarm.

Service
Water Pump
Station Low
Low Level.

Non-Critical

Too many pump
starts in 1hr

PU_-1030-001

PU_-1030-002

Switch pump duty to
standby pump.

Initiate non critical
alarm.

Service
Water Pump
# Too Many
Starts.

Non-Critical

Service Water
Pump Station
Pressure Indicator
Unavailable

PIT-1030-001 Initiate Critical alarm Pressure
indicator
fault

Critical

Service water low
pressure

PIT-1030-001 Initiate Non-critical
alarm if pressure
remains below
threshold after a short
delay. Stop pump,
start standby pump.

If no standby pump is
available, initiate
Critical Alarm.

Service
Water
System - Low
Pressure

Service
Water
Pumps Fail

Non-Critical
if standby
available.
Otherwise
Critical.

Service water
high pressure

PIT-1030-001 Interlock both pumps.

Initiate Critical Alarm.

Service
Water
System –
High
Pressure

Critical
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9.1.5 Monitoring and Trending

For each Service Water Pump (2 no.):

 Pump status - Running / Stopped

 Pump Control mode – Local / Remote manual/ Remote Cascade

 Pump Duty / Standby status

 Pump Speed

 Pump Hours Run (Hrs)

 Pump ‘Status’ Table (OK / Fault):

 Speed Fault

 Failed to Start / Low Flow

 Control Power available

 Field Isolator

For the Service Water system:

 Pump system Set points:

 Service Water Flow (L/s)

 Service Water Pump station Level (0-4m)

 Service Water Pressure (kPa)

Pre-Configured Trends

 Service Water Flow

 Service Water Pump Station Level

 Service Water Pump Station Pressure

Reports

Daily Reports:

 Minimum / Average / Maximum Service Water Flows

 Daily Total Service Water Flow

 Service Water Pump Duty Selection

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML)
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Monthly Reports:

 Minimum / Average / Maximum Service Water Flows

 Monthly Total Service Water Flow

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML) – per pump

 Alarm log
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10 Compressed Air System

The compressed air system comprises the following;

 Duty /Standby Air Compressors DOL (CP_-1011-001 and CP_-1011-002)

 Air receiver (PV_-1011-001)

 Air receiver actuated drain (SV-1011-007)

 High pressure switch (PS-1011-002)

 Pressure transmitter (PIT-1011-003)

 Air pre-filter (FLT-1011-001) complete with differential pressure indicator (PDF-1011-
001)

 Air dryer (AD_-1011-001)

 Air post-filter (FLT-1011-002) complete with differential pressure indicator (PDF-
1011-002)

10.1 Process Overview

Two (2) air compressors will provide compressed air in duty standby mode to maintain air
pressure in the main air receiver. The air compressors and air preparation system will be
supplied as a vendor package. Compressed air is required for the sludge dewatering system
and for providing instrument quality air to pneumatic actuated valves.

The duty/standby compressors will start/stop according to the Air Receiver Pressure
transmitter – maintaining a pressure gradient to supply instrument air for all valves and
dewatering unit. A high level pressure switch will stop the compressors and raise a High
High pressure alarm. The air receiver has automated solenoid valve to drain condensate on
a timer basis.

An air dryer reduces the moisture content in the compressed air. The air dryer is always

The compressed air system is independent of the main plant operation and is always
available.

10.2 Operation

The duty/standby compressors will start and stop on air receiver pressure levels as follows:

 The compressors will start at 610 kPa (Engineering Level Setpoint)

 The compressors stop at 780 kPa (Engineering Level Setpoint)

In case of excessive stop/starts of the duty compressor, if the compressor start/stop more
than 11times (Engineer Adjustable) within an hour, an alarm will be raised and standby
pump will operate.
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10.2.1 Local Operation

Each air compressor can be operated locally at the MCC. When operated locally, the air
compressor can be started/stopped at its MCC drive module. When switched ‘on’ the air
compressor will startup and operate at fixed speed and will run continuously until stopped
by the Operator (by switching to ‘Off’ at the MCC), or upon loss of power or fault.

10.2.2 Remote Operation

Each air compressor can be selected in Remote mode at the MCC. When in Remote mode,
the air compressor can either be set to Remote Manual or Remote Auto operation at the
SCADA.

10.2.2.1 Remote Manual Operation

When selected in Remote Manual mode the air compressor can be started and stopped at
the SCADA.

When started, the air compressor will operate at fixed speed and will run continuously until
stopped by the Operator, upon loss of power or high pressure alarm interlock.

10.2.2.2 Remote Auto Operation

When selected in Remote Auto mode, the compressors will operate at fixed speed as per
operational requirements (start/stop levels).

The compressors will stop on high pressure and/or power failure or fault. The standby
compressor will start-up in case of duty compressor fault.

In case of excessive stop/starts of the duty compressor, if the compressors start/stop more
than 11times within an hour, an alarm will be raised and standby compressor will operate.

After a power failure the compressors will automatically restart according to the
compressed air receiver pressure.
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10.2.3 SCADA Adjustable Parameters

The following SCADA adjustable parameters must be provided:

Table 34 SCADA Adjustable Set Points for Air Compressor System

Parameter Range Setpoint Adjustable Level

Low Pressure –
Compressor Start

0-1000 kPa 610kPa Engineer

High Pressure –
Compressor Stop

0-1000 kPa 780kPa Engineer

High High Pressure
Alarm

0-1000 kPa 850kPa Engineer

Allowable Number of
Starts per hr

0-20 11 Engineer Level

Autodrain Solenoid
Valve Timer

0-300sec every hour 1 Operator Level

10.2.4 Alarms

The following alarms are generated in the Compressor System:

Table 35 Compressor Alarms

Alarm Event Applicable units Response Alarm Name
Type of
Alarm

Compressor
Isolation

CP_-1011-001

CP_-1011-002

Initiate Non-critical
Alarm.

Switch duty to standby
compressor

If no standby is
available, initiate
Critical Alarm.

Compressor # -
Isolated

Compressor Fail

Non-critical

Critical

Motor thermal
overload

CP_-1011-001

CP_-1011-002

Switch duty to standby
compressor

Compressor # -
Motor Thermal

Non-critical
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Alarm Event Applicable units Response Alarm Name
Type of
Alarm

If no standby pump is
available, initiate
Critical Alarm.

Overload

Compressors
Fail

Critical

Compressed
Air Pressure
Indicator
Unavailable

PIT-1011-003 Initiate Critical alarm.

Interlock both
compressors.

System Fault.

PIT Fault Critical

Compressed
Air Pressure
Low Low

PIT-1011-003 Initiate Critical alarm. Compressed Air
Pressure Low
Low

Critical

Compressed
Air Pressure
High High

PIT-1011-003

PS-1011-002

Interlock both
compressors.

Initiate Critical alarm.

Compressed Air
Pressure High
High

Critical

Too many
starts in 1hr

CP_-1011-001

CP_-1011-002

Switch duty to standby
compressor

Initiate non critical
alarm.

Compressor #
Too Many
Starts.

Non-critical

Dryer Faulted AD_-1011-001 Plant continues to
operate.

Generates an alarm

Compressed Air
Dryer Fail

Non-critical

10.2.5 Monitoring and Trending

For each Air Compressor (2 no.):

 Compressor status - Running / Stopped

 Compressor Control mode – Local / Remote manual/ Remote auto

 Compressor Duty / Standby status

 Compressor Hours Run (Hrs)

 Compressor ‘Status’ Table (OK / Fault):
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 Thermal Overload

 Failed to Start

 Control Power available

 Field Isolator

For the Compressed Air system:

 Compressed Air system Set Points:

 Compressed Air Pressure

Pre-Configured Trends

 Compressed Air Pressure

Reports

Daily Reports:

 Compressor Duty Selection

 Total Hours Run (per pump)

 Total Power Consumption (kWh)

 Alarm log

Monthly Reports:

 Total Hours Run (per pump)

 Total Power Consumption (kWh)

 Alarm log
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11 Scum Removal, Sludge Wasting and Dewatering

The scum removal, sludge wasting and dewatering system consists of the following:

 Scum Removal (existing bioreactor)

o Anoxic Tank Scum Spray Solenoid Valve (SV_-1030-038)

 Scum Removal (new bioreactor)

o Scum Tank 1 (TK_-0530-001)

o Scum Tank 2 (TK_-0530-002)

o Scum Tank 1 Low level switch (LS-0530-001)

o Scum Tank 2 Low level switch (LS-0671-002)

o MBR 1 Scum Spray Solenoid Valve (SV_-1030-031)

o MBR 2 Scum Spray Solenoid Valve (SV_-1030-032)

 WAS System

o WAS Pump 1 (PU_-0530-001)

o WAS Pump 2 (PU_-0530-002)

o WAS Flowmeter (FIT-0420-001)

 Polymer System

o Polymer Tank Level Switch (LS-0461-001)

o Potable Water Inlet Solenoid Valve (SV_-1020-023)

o Polymer Dosing Pump(PU_-0461-001)

o Polymer Mixer (MX_-0461-001)

o Potable Water Rotameter (FE_-1020-002) with a Low Flow Switch

o Polymer activation chamber (TK_-0461-002)

o Inline static mixer (MX_-0461-002)

 GDD/BFP System

o GDD High Level Switch (LS-0420-002)

o GDD Drive ( GDD-0420-001)

o BFP Drive (BFP-0420-002)

o Compressed Air Solenoid Valve (SV_-0420-010)

 Washwater System

o Low flow switch is active (LS_-0420-006)

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 187 of 667



AQUATEC-MAXCON PTY LTD
Functional Description

Canungra Sewerage Treatment Plant Upgrade

Status: Rev E ~ 126 ~ August 2011

Project Number: 8720

o Washwater Pump (PU_-0420-005)

o Washwater Solenoid Valve (SV_-0420-002)

11.1 Process Overview

11.1.1 Scum Removal (Existing Bioreactor)

Scum is drawn from the existing bioreactor via the bellmouth to the aerobic tank. A spray
system equipped with solenoid valve (SV_-1030-035) operated based on timer is provided to
assist scum removal into the new bioreactor along with the main mixed liquor flow stream.

The automated scum spray system is operated on a timer basis. The operator selects an ON
time (0-600mins) for every day (0-24hr).  The operator can manually initiate the spray
system – the solenoid valve will close once the ON timer is complete.

11.2 Scum Removal (New Bioreactor)

Scum from the existing bioreactor and the new bioreactor flows with the main mixed liquor
flow stream into either of the MBR tanks. Scum is drawn from either of the MBR tanks into
the Scum Collection tanks over a fixed weir. The MBR reverts to a fixed level control to draw
scum into the collection tank. A spray system equipped with solenoid valves (SV_-1030-031
and SV_-1030-032 for MBR 1 and MBR 2 respectively) based on timer is provided to assist
scum removal from the new bioreactor.

The automated scum spray system is operated on a timer basis. The operator selects an ON
time (0-60mins) for every hour of wasting (1hr).  The operator can manually initiate the
spray system – the solenoid valve will close once the ON timer is complete.

11.3 WAS/Scum Pumps

WAS pumps (PU_-0530-001 and PU_-0530-002) are variable speed pumps designed to
maintain a set Flowrate via the WAS flowmeter (FIT-0420-001) into the dewatering system.
The operator should not adjust the flow setpoint without adjusting the mechanical variators
on the GDD/BFP.

The WAS pumps will start once the MBR is operating in WAS mode provided that no other
interlocks are active. The WAS pump will be operating alternatively (mirroring the MBR
operation) or continuously if only a single MBR train is available. At least one MBR must be
online for plant wasting.

Low level switches in the Scum/WAS collection tanks (LS_-0530-001 and LS_-0530-002 for
MBR 1 Scum Tank 1 and MBR 2 Scum Tank 2 respectively) are interlocked with the WAS
Pumps.

The operator selects a volume to be wasted. This is measured against the WAS flowmeter. A
maximum BFP run timer (operator adjustable) will alarm and wait for 15minutes and turn-
off the wasting and BFP system – should the operator fail to do so.
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Should the GDD/BFP system fails, WAS pumps will be interlocked and the MBRs shall
operate at higher MLSS concentration. Operator/Maintenance crew should attend to the
matter as soon as practical.

11.4 Polymer Dosing System

A standard Polyblend unit is provided for polymer mixing and dosing into the sludge line
prior to the sludge dewatering unit.

The Polyblend system completes with polymer metering pump (PU_-0461-001), potable
water inlet solenoid valve (SV_-1020-023), potable water rotameter (FE_-1020-002),
polymer activation chamber and mixer (TK_-0461-002 and MX_-0461-001) and an inline
static mixer (MX_-0461-002). A low level switch (LS-0461-001) on the polymer tank protects
the polymer pump.

The system will receive its start/stop signals from the main PLC. A 4-20mA signal will indicate
the polymer dose requirements for the dewatering system.

The Polyblend unit will send a fault signal in case of system failure. Refer to Appendix A for
further details. The operator sets Polymer Dosing rate in mg/L of WAS flow. The operator
inputs the MLSS concentration within the MBR tank. The converted kg/DS tonne is also
displayed.  The polymer dose is calculated by the following formulae:

The Poly dosing pump rate in litre per hour is calculated as following:

Where DoseSP = operator adjustable poly dosage in mg/L

Solution strength = liquid polymer solution strength in % as specified by supplier
(operator adjustable as required)

Specific Gravity = liquid polymer specific gravity as specified by supplier
(operator adjustable as required)

WAS = WAS Flowrate in L/s

Poly usage in kg/DS tonne is calculated as follows:

Poly usage = (poly pump rate (L/h) x solution strength % x SG (kg/L) x 1000000) / (WAS L/s x
MLSS mg/L x 3.6)

The Polyblend unit will send fault signals for a motor fault and a fault signal for a low flow on
the makeup potable water.  Refer to Appendix A for further details.
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11.5 Sludge Conveyor and Sludge Bin

An inclined conveyor (CV_-0420-003) transfers dewatered sludge from the BFP (BFP-0420-
003) to the sludge bin (TK_-0420-001). A standard Spirac sludge bin is provided for the
collection of dewatered sludge. The bin comes with a screw conveyor (CV_-0420-004) and a
high level switch (LS_-0420-006). The dewatering system will be unavailable if

 High level switch is active (LS_-0420-006)

 Sludge conveyor is unavailable (CV_-0420-003)

 Sludge bin conveyor is unavailable (CV_-0420-004)

11.6 Service Water Supply

Service water supply is controlled via Service Water Solenoid Valve (SV_-0420-002) and a
booster pump (PU_-0420-005) that pressurises supply water for the GDD/BFP use.

A low pressure switch (PS_-0420-004) indicates failure to meet the pressure requirements
for the washwater.  This will alarm and interlock the BFP/GDD.

11.7 Combined GDD/BFP System

An Andritz GDD/ BFP unit has a local control panel and HMI to start and stop the wasting
sequences the unit. The pre-requisites to start the units are as follows:

 Availability of sludge space in the bin (not high level) (LS_-0420-006)

 Availability of service water and booster pump (PU_-0420-005)

 Availability of the inclined sludge conveyor and bin conveyor (CV_-0420-003 and
CV_-0420-004)

 Availability of polymer system

 Availability of the filtrate pump station (PU_-0420-001 or PU_-0420-002 and LIT-
0420-023 and FIT-0420-026)

 Availability of the waste pumps.

The system will receive a healthy signal from the PLC once the pre-requisites are met. The
operator can locally/ via SCADA start the wasting process.

In the event of a power failure, the system will be inhibited from operating, until normal
power is restored. The operator will have to re-start the scum, sludge wasting and
dewatering system.

11.8 Dewatering Operation

11.8.1 Local Operation

Each drive can be operated locally at the MCC. When operated locally, the drive can be
switched on/off at its drive module. When switched ‘on’ each drive will startup and operate
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at fixed speed (except WAS Pump speed can be changed via the VSD panel) and will run
continuously until stopped by the Operator (by switching to ‘Off’ at the MCC), or upon loss
of power or fault.

11.8.2 Remote Operation

Each drive can be selected in Remote mode at the MCC. When in Remote mode, the drives
can either be set to Remote Manual or Remote Auto operation at the SCADA.

11.8.2.1 Remote Manual Operation

When selected in Remote Manual mode the pump can be started and stopped at the
SCADA.

When started, each drive will operate at fixed speed (Note WAS Pump speed can be
changed via the SCADA) and will run continuously until stopped by the Operator, upon loss
of power.

11.8.3 Start-up Sequence

The dewatering system start sequence is as follows:

1. Start service water

2. Start Service Water Booster pump

3. Start bin conveyor

4. Start sludge conveyor

5. Start GDD & BFP

6. Start WAS Pumps & Polymer Dosing

11.8.4 Shutdown Sequence

The dewatering system stop sequence is as follows:

1. Stop WAS Pumps

2. Stop Polymer Dosing

3. Stop GDD & BFP post run-on time

4. Stop Service Water Booster pump and service water solenoid valve post run-on time

5. Stop sludge conveyor post run-on time

6. Stop bin conveyor post run-on time

11.8.5 SCADA Adjustable Parameters

The following SCADA adjustable parameters must be provided:

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 191 of 667



AQUATEC-MAXCON PTY LTD
Functional Description

Canungra Sewerage Treatment Plant Upgrade

Status: Rev E ~ 130 ~ August 2011

Project Number: 8720

Table 36 SCADA Adjustable Set Points for Sludge Dewatering System

Parameter Range Setpoint Adjustable Level

Anoxic Tank Scum
Spray Solenoid Valve
(SV_-1030-035) ON
timer

0-600min

(1min increments)

2min Operator

Anoxic Tank Scum
Spray Solenoid Valve
(SV_-1030-035)
Frequency timer

0-1440min

(1min increments)

800min Operator

MBR Tank Scum Spray
Solenoid Valve ON
timer

0-60mins per hour
of wasting (1hr).

(1min increments)

3min Operator

WAS MLSS Concen. 0-20,000mg/L 9000 (typical) Operator

Scum/WAS Pump
Waste Volume

Operator

Polymer
Concentration

0-100% wt/wt 50% Operator

Liquid Polymer Specific
Gravity

0-10000 1.04 Operator

Scum/WAS Pump
Flowrate

0 L/s to 10 L/s
(change to be made
along with GDD/BFP
mechanical variator
settings)

2 L/s (typical) Operator

Polymer Metering
Pump Dose Rate

45mg/L
(typical)

Operator

GDD & BFP Run on
Time

0 to 900 sec 800 sec Operator

Service Water Booster
Pump Run on Time

0 – 900 sec 900 sec Operator

Inclined Sludge
Conveyor Run on Time

0 – 900 sec 860 sec Operator
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Parameter Range Setpoint Adjustable Level

Bin Conveyor Run on
Time

0 – 900 sec 899 sec Operator

Maximum BFP
Operating Time

0-8hrs 6hrs Operator

11.8.6 Alarms

The following alarms are generated in the Sludge Dewatering System:

Table 37 Sludge Dewatering System Alarms

Alarm Event
Applicable
units

Response Alarm Name
Alarm type

Scum/WAS Pump
Isolation

PU_-0530-001

PU_-0530-002

Controlled stop of
sludge dewatering
system

Scum/WAS
pump not
available

Non critical

GDD/BFP Not
Healthy

GDD-0420-001

BFP-0420-002

Stop WAS pumps and
washwater booster
system

GDD/BFP not
available

Non critical

BFP Operation
Above Maximum
Time

Alarm to Operator,
wait 15minutes and
turn off Wasting
Pumps, Polymer
Dosing, BFP.

BFP Operating
Too Long

Critical

Conveyor
Isolation

CV_-0420-003

CV_-0420-004

Stop GDD/BFP and
WAS (and washwater
pump)

Inhibit WAS &
GDD/BFP operation

Conveyor # not
available

Non critical

Washwater
Booster Pump
Isolation

PU_-0420-005 Stop GDD/BFP, WAS
pumps

Washwater
Pump not
available

Non critical

Motor thermal
overload

PU_-0530-001

PU_-0530-002

CV_-0420-003

Stop sludge
dewatering operation

Motor Fail Non critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm type

CV_-0420-004

PU_-0420-005

Washwater Pump
Low Pressure
alarm

PS_-0420-005 Stop sludge
dewatering operation

Sludge
dewatering low
pressure

Non critical

GDD Level high LS_-0420-002 Stop sludge
dewatering operation

GDD Level High Non critical

Too many starts
in 1hr

PU_-0530-001

PU_-0530-002

CV_-0420-003

CV_-0420-004

PU_-0420-005

GDD-0420-001

BFP-0420-002

Stop sludge
dewatering operation

Motor Too
Many Starts

Non critical

11.8.7 Monitoring and Trending

For each Scum/WAS Pump (2 no.):

 Scum/WAS Pump status - Running / Stopped

 Scum/WAS Pump Control mode – Local / Remote manual/ Remote auto

 Scum/WAS Pump Duty / Standby status

 Scum/WAS Pump Hours Run (Hrs)

 Scum/WAS Pump ‘Status’ Table (OK / Fault)

 Scum/WAS Pump Flow (L/s)

 Scum/WAS pump daily cumulative flow (kL)

 Thermal Overload

 Failed to Start

 Control Power available

 Field Isolator

For the GDD/BFP System:
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 GDD/BFP status - Running / Stopped

 GDD/BFP Control mode – Local / Remote manual/ Remote auto

 GDD/BFP Hours Run (Hrs)

 GDD/BFP ‘Status’ Table (OK / Fault):

 Thermal Overload for each motor

 Failed to Start for each motor

 Control Power available

 Field Isolator

For the Polyblend Unit:

 Polyblend unit status - Running / Stopped

 Polyblend unit Control mode – Local / Remote manual/ Remote auto

 Polymer Metering Pump Hours Run (Hrs)

 Polymer mixer Hours Run (Hrs)

 Polyblend unit ‘Status’ Table (OK / Fault):

 Thermal Overload for each motor

 Failed to Start for each motor

 Control Power available

 Field Isolator

For the dewatered sludge system:

 Inclined conveyor and bin conveyor status - Running / Stopped

 Bin high level switch status – high / not high

 Inclined conveyor and bin conveyor Control mode – Local / Remote manual/ Remote
auto

 Inclined conveyor and bin conveyor Hours Run (Hrs)

 Inclined conveyor and bin conveyor ‘Status’ Table (OK / Fault):

 Thermal Overload

 Failed to Start

 Control Power available

 Field Isolator

Pre-Configured Trends for the sludge dewatering system:
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 Scum/WAS system Flow Set points (L/s)

 Scum/WAS system flow rate (L/s)

 WAS MLSS concen. (mg/L)

 Polymer flow rate (L/h)

 Polymer dose rate (mg/L)

 Scum/WAS system accumulated daily volume (kL)

 Scum/WAS Pump 1 accumulated daily run time (Hrs)

 Scum/WAS Pump 2 accumulated daily run time (Hrs)

Reports

Daily Reports:

 Total Hours Run (per motor)

 Total Power Consumption (kWh)

 Alarm log

Monthly Reports:

 Total Hours Run (per motor)

 Total Power Consumption (kWh)

 Alarm log
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12 Filtrate Pump Station

The filtrate pump station receives the following “water” –

 Filtrate/hose down from the sludge dewatering building

 Wastewater generated by general use sinks (laboratory and kitchenette) etc onsite.

 Hose-down areas around the site.

 CTUB area – minor drainage.

The pump station transfers the wastewater to the inlet works for further processing.

The pump station consists of the following equipment:

 Filtrate Collection Tank (TK_-0420-001)

 Filtrate Pump-Station Level Indicating Transmitter (LIT-0420-023)

 Filtrate Pump Station High Level Switch (LS_-0420-024)

 Filtrate Pump 1 (PU_-0420-001) and Filtrate Pump 2 (PU_-0420-002) with DOL
motors

 Filtrate Return Flowmeter (FIT-0420-026)

12.1 Process Overview

The intention of the filtrate pump station is to return collected onsite wastewater to the
inlet works. If the inlet works is unavailable, the filtrate pump station will continue to pump
into the inlet works as a “controlled” flow to the creek rather than overflowing on the site.

The level and flow are monitored continuously. A back-up high level switch will indicate
Filtrate Pump Station overflow in case of level indicator failure.

The duty/standby pumps will start and stop on discrete levels as follows:

 Low Low Level – Both pumps interlock to prevent from running dry.

 Low Level – Duty pump stop level during normal operation.

 High Level – Duty Pump start level during normal operation.

 High High Level (Both on the level instrument and high level switch) – Filtrate Pump
Overflow Alarm.

In case of excessive stop/starts of the duty pump, if the pumps start/stop more than
11times (Engineer Adjustable) within an hour, an alarm will be raised and standby pump will
operate.
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Return flow to the inlet works is monitored.

12.2 Operation

12.2.1 Local Operation

Each pump can be operated locally at the MCC. When operated locally, the pump can be
switched on/off at its MCC drive module. When switched ‘on’ the pump will startup and
operate at fixed speed and will run continuously until stopped by the Operator (by switching
to ‘Off’ at the MCC), or upon loss of power or fault.

12.2.2 Remote Operation

Each pump can be selected in Remote mode at the mixer MCC. When in Remote mode, the
pump can either be set to Remote Manual or Remote Auto operation at the SCADA.

12.2.2.1 Remote Manual Operation

When selected in Remote Manual mode the pump can be started and stopped at the
SCADA.

When started, the pump will operate at fixed speed and will run continuously until stopped
by the Operator, upon loss of power or low low level alarm interlock.

12.2.2.2 Remote Auto Operation

When selected in Remote Auto mode, the pumps will operate at fixed speed as per
operational requirements (start/stop levels).

The pumps will stop on low level and/or power failure or fault. The standby pump will start-
up in case of duty pump fault.

In case of excessive stop/starts of the duty pump, if the pumps start/stop more than
11times within an hour, an alarm will be raised and standby pump will operate.

After a power failure the pumps will automatically restart according to the pump station
tank levels.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 198 of 667



AQUATEC-MAXCON PTY LTD
Functional Description

Canungra Sewerage Treatment Plant Upgrade

Status: Rev E ~ 137 ~ August 2011

Project Number: 8720

12.2.3 SCADA Adjustable Parameters

The following SCADA adjustable parameters must be provided:

Table 38 SCADA Adjustable Set Points for Filtrate Pump Station

Parameter Range Setpoint Adjustable Level

Low Level – Pump
Start Level

0-4m 0.50m Operator

High Level – Pump
Stop Level

0-4m 0.80m Operator

High High Level Alarm 0-4m 1.65m Engineering

Allowable Number of
Starts per hr.

0-20 (increments of 1) 11 Engineering

12.2.4 Alarms

The following alarms are generated in the Filtrate Pump Station:

Table 39 Filtrate Pump Station Alarms

Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

Pump Isolation PU_-0420-001

PU_-0420-002

Initiate Non-critical
Alarm.

Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump
is available, initiate
Critical Alarm.

Filtrate Pump
# - Isolated

Filtrate Pumps
Fail

Non critical

Critical

Motor thermal
overload

PU_-0420-001

PU_-0420-002

Stop pump, start
standby pump.
Initiate Non-critical
Alarm.

If no standby pump

Filtrate Pump
# - Motor
Thermal
Overload

Filtrate Pumps

Non critical

Critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

is available, initiate
Critical Alarm.

Fail

Low Flow PU_-0420-001

PU_-0420-002

FIT-0420-026

Initiate Non-critical
alarm if flow remains
below threshold
after a short delay.
Stop pump, start
standby pump.

If no standby pump
is available, initiate
Critical Alarm.

Filtrate Pump
# - Low Flow

Filtrate Pumps
Fail

Non critical

Critical

Filtrate Return
Flowmeter
Unavailable.

FIT-0420-026 Initiate non critical
alarm.

Flowmeter
Fault.

Non-critical

Filtrate Pump
Station Level
Indicator
Unavailable

LIT-0420-023 Initiate Critical alarm Level indicator
Fault.

Critical

Filtrate Pump
Station Low Low
Level

LIT-0420-023 Interlock both
Filtrate pumps.

Initiate Non-critical
alarm.

Filtrate Pump
Station Low
Low Level.

Non-critical

Filtrate Pump
Station High High
Level

LIT-0420-023

LS_-0420-024

Initiate Critical
alarm.

Filtrate Pump
Station High
High Level.

Filtrate Pump
Station
Overflow.

Critical

Too many pump
starts in 1hr

PU_-0420-001

PU_-0420-002

Switch pump duty to
standby pump.

Initiate non critical
alarm.

Filtrate Pump
# Too Many
Starts.

Non critical

Filtrate Return FIT-0420-026 Initiate Non-critical Filtrate Pump Non-critical
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Alarm Event
Applicable
units

Response Alarm Name
Alarm Type

Flowmeter Low
Flow

Alarm.

Switch duty to
standby pump.

If no standby is
available, initiate
Critical Alarm.

# - Isolated

Filtrate Pump
Fail

Critical

12.2.5 Monitoring and Trending

Displays

For each Filtrate Pump (2 no.):

 Pump status - Running / Stopped

 Pump Control mode – Local / Remote manual/ Remote Cascade

 Pump Duty / Standby status

 Pump Hours Run (Hrs)

 Pump ‘Status’ Table (OK / Fault):

 Thermal Overload

 Failed to Start / Low Flow

 Control Power available

 Field Isolator

For the Filtrate system:

 Pump system Set points:

 Filtrate Return Flow (L/s)

 Filtrate Pump station Level (0-4m)

Pre-Configured Trends

 Filtrate Return Flow (L/s)

 Filtrate Pump Station Level (m)

Reports

Daily Reports:
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 Minimum / Average / Maximum Filtrate Flows

 Daily Total Filtrate Flow

 Filtrate Pump Duty Selection

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML)

Monthly Reports:

 Minimum / Average / Maximum Filtrate Flows

 Monthly Total Filtrate Return Flow

 Total Pump Hours Run (per pump)

 Total Power Consumption (kWh)

 Pump Efficiency (kWh/ML) – per pump

 Alarm log
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13 Potable Water

Town mains pressure potable water is provided to the plant. Potable water is required for
the following;

 Site amenities;

 Safety Showers and eyewashes;

 Make up water for the polyelectrolyte via Solenoid Valve (SV_-1020-023)

 Service Water Make-up via Solenoid Valve (SV_-1020-013)

The two solenoid valves open and close as required by the respective processes. Refer to
Sludge Wasting and Service Water sections of this document.
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14 Commissioning/Maintenance Mode

During the first stage of commissioning the existing bioreactor will be offline. The control
system should have an Engineering Level “control switch” that would trigger the following:

 Plant operation of the existing bioreactor is “ignored” including all mixers, and R-
cycle pumps.

 A-recycle pumps will temporarily discharge into the aeration tank.

 A temporary permeate and service water tank will be used whilst the existing clarifier
will be temporarily offline.

Control requirements will need to accommodate the above temporary measures.

The above can be used in case of future maintenance of the existing bioreactor.
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15 Emergency Stops

All E-stops will generate an individual alarm in addition to the system alarm. E-stops need to
be unlatched locally, as well as on the SCADA before any equipment can re-start. i.e.
“unlatching it locally” will not automatically restart the “equipment” until the SCADA alarm
has been cleared.

The table below outlines the E-stops around the plant.

Table 40: E-stop Functionality

Area Response Motor Tags

Inlet works Stop both screens and the
grit screw from operation.

Screenings conveyor 1 (CV_-0210-001)

Screenings conveyor 2 (CV_-0210-002)

Grit conveyor 1 (CV_-0230-001)

R-Recycle Stop both R-recycle pumps
from operating.

R-Recycle Pump No. 1 PU_-0540-101

R-Recycle Pump No. 2 PU_-0540-102

A-Recycle Stop both A-recycle pumps
and the WAS pumps from
operating. Stop the sludge
dewatering system in a
controlled manner.

A-Recycle Pump No. 1, PU_-0540-201

A-Recycle Pump No. 2, PU_-0540-202

WAS Pump 1 (PU_-0530-001)

WAS Pump 2 (PU_-0530-002)

S-Recycle Stop both S-recycle pumps
from operating.

S-Recycle Pump No. 1, PU_-0540-301

S-Recycle Pump No. 2, PU_-0540-302

MBR Area Stop all De-aeration and Post
Anoxic mixers from
operating.

De-Aeration Cell 1 Mixer (MX_-0511-005)

De-Aeration Cell 2 Mixer (MX_-0511-006)

Post-Anoxic Cell 1 Mixer (MX_-0511-007)

Post-Anoxic Cell 2 Mixer (MX_-0511-008)

Blower 1 Stops blower 1 only. Blower 1 BL_-0650-001

Blower 2 Stops blower 2 only. Blower 2 BL_-0650-002

Blower 3 Stops blower 3 only. Blower 3 BL_-0650-003

Blower 4 Stops blower 4 only. Blower 4 BL_-0520-001
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Area Response Motor Tags

Service
Water/Filtrate
Area

Stop both the service water
and filtrate pumps.

Stop the wasting process.

Service Water Pump 1 (PU_-1030-001)

Service Water Pump 2 (PU_-1030-002)

Chemical Area Stops power to all chemical
dosing panels and unloading
panels

Caustic dosing pump (PU_-0585-001)

Sugar dosing pump (PU_-0586-001)

Hypo dosing pump (PU_-0671-001

Hypo CIP dosing pump (PU_-0710-001)

Alum dosing pump (PU_-0584-001)

Sludge
Dewatering
Area

Stops both the WAS pumps,
the GDD, the BFP, the wash
water booster pump and
solenoid valve, the
outloading conveyor and
storage bin from operating.

WAS Pump 1 (PU_-0530-001)

WAS Pump 2 (PU_-0530-002)

Potable Water Inlet Solenoid Valve (SV_-1020-023)

Polymer Dosing Pump(PU_-0461-001)

Polymer Mixer (MX_-0461-001)

GDD Drive ( GDD-0420-001)

BFP Drive (BFP-0420-002)

Compressed Air Solenoid Valve (SV_-0420-010)

Washwater Pump (PU_-0420-005)

Washwater Solenoid Valve (SV_-0420-002)

Generator Stops the Generator from
operating.

No tags assigned.
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16 Power Failure

On power failure, the system fails close/shut and alarms to the Operator that a power
failure has occurred. A backup generator will “kick in” to provide power in lieu of the mains
after a time delay (60 seconds).

An alarm will be raised that a Power failure has occurred. This is critical alarm and will dial
out to the operator. Failing to start/faults from the back-up generator will also dial out to
the operator.

16.1 Plant Re-start Sequence (Back-up Power)

Post a power failure, the re-start sequence on back-up power will be as follows:

1. Plant is operating with backup power (SCADA displays runtime for plant operation
using backup power, logged and reported)

2. Return plant to safe state (all valves, pumps, blowers, motors) are “off/closed”.

3. Compressed Air System is started and is healthy (air receiver pressure is above low
pressure setpoint).

4. Vacuum System is started and is healthy.

5. MBR Blowers are checked, healthy and available

6. MBR system online and operational

7. Service Water system is started and is healthy.

8. Pumps online and operational

9. Aeration blowers online and operational

10. Inlet Works online and operational.

11. Mixers online and Operational.

12. Chemical dosing online and operational.

 Whilst the plant is operating in back-up power mode, the sludge dewatering system
is inhibited.

16.2 Plant Re-start Sequence (Mains Power)

Post-return of mains power (after a time delay to prevent plant restarting unnecessarily
during brown-outs), the re-start sequence will be as follows:

 The plant shuts down in a controlled sequence and return to safe state (all valves,
pumps, blowers, motors) are “off/closed”.

1. Generator stops. Mains power is reinstated.
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2. Compressed Air System is started and is healthy (air receiver pressure is above low
pressure setpoint).

3. Vacuum System is started and is healthy.

4. MBR Blowers are checked, healthy and available

5. MBR system online and operational

6. Service Water system is started and is healthy.

7. Pumps online and operational

8. Aeration blowers online and operational

9. Inlet Works online and operational.

10. Mixers online and Operational.

11. Chemical dosing online and operational.

12. Sludge dewatering system is available.

Note the run-times of the generator is monitored and trended. The operator is responsible
for ensuring generator has sufficient fuel.
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17 RTU Alarms

The RTU alarms will be dialled out to the Operators is tabulated below.

Table 41: RTU Alarms

RTU Alarm Cause

Power Failure Loss of Mains Power

Generator failure Loss of Generator during mains power
failure

Inlet screens faulted Both Screens faulted.

High high level alarm for XXmins

Compressed Air system faulted Failure of both Compressors

Air Pressure Low Low Alarm

Secondary Plant Flow High High
alarm

Secondary Plant Flowmeter High High for
10mins

Low air available i.e. 2 blowers
faulted

Two or more blowers faulted.

UPS Failure UPS battery low

Plant overflow alarm MBR tank high high,

Anaerobic Tank High high

Deaeration Zone High

MBR System Faulted 1 or 2 MBR Tank Faulted and taken
offline.

Vacuum System Faulted Vacuum System Faulted

TMP High High alarm TMP high high
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RTU Alarm Cause

Plant Bypass alarm Flow >1L/s  Secondary Plant Flowmeter

Filtrate P/S High High alarm Filtrate P/S High high level switch activated.

Filtrate P/S High high level in Analogue
Instrument.

Service Water Fault Both service water pumps fail

Failure of Service Water Pressure
Transmitter

General equipment alarm Failure of both the Duty/Standby Pumps for
R,A,S Recycling, Filtrate Pumps and any
Dosing Pumps.

Process alarms High High Alarm – pH

Low Low Alarm – pH

Low Low Alarm – DO

High High Alarm – DO
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18 Appendices

Polymer Manual

Sludge Dewatering Manual
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This report has been prepared solely for the benefit of Queensland Urban Utilities. No
liability is accepted by this company or any employee or sub-consultant of this company with
respect to its use by any other person.

This disclaimer shall apply notwithstanding that the report may be made available to other
persons for an application for permission or approval or to fulfil a legal requirement.

Quality Assurance Statement

AQUATEC-MAXCON PTY LTD
Canungra Sewerage Treatment Plant Upgrade
Process Schedule

Prepared by:

Andrew Chan

Reviewed by:

Monita Naicker

Project Manager:

Andrew Hiley

Approved for issue by:

Monita Naicker

Revision Schedule
Rev. No Date Description Prepared by Reviewed by Approved by

1 18 Aug 11 Issued for review Andrew Chan Monita
Naicker

Monita
Naicker
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3

This document is issued to Queensland Urban Utilities personnel as a confirmation of
completed commissioning works by Aquatec-Maxcon

Queensland Urban Utilities Project Representative:
Date:
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1. INTRODUCTION
The process schedule summarises the process, main equipment, and relevant design parameters. The
document refers to the following documents:

- QUU Specifications
- Mass Flow Diagram
- Process and Instrumentation Diagram
- Tyr Group Biological Process Design Report.

This document is the main reference for Process Commissioning parameters.
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2. DESIGN RAW SEWAGE QUANTITY & QUALITY
Table 1: Design Raw Sewage Flow

Parameter Design Flow Treatment Standard Duration

Stage 1 Design

Connected EP ~ 935 EP
Tertiary Treatment Continuously

Average Dry Weather Flow (ADWF)
200 L/EP/d

187 kL/d

Ultimate Design

Connected EP 1500 EP

Tertiary Treatment Continuously
ADWF

200 L/EP/d
300 kL/d

Peak Flow to Secondary Treatment
3 x ADWF
900 kL/d

Peak Wet Weather Flow (PWWF)
10 x ADWF
3000 kL/d

Preliminary Treatment Continuously

Table 2: Design Raw Sewage Quality

Parameter Units Average Annual
Load
(AAL)

Typical MML/AAL
Ratio

Maximum Monthly
Load
(MML)

COD mg/L 701 125% 876  (cf. 90th %ile of
850)

BOD5 mg/L 285 125% 356   (cf. 90th %ile of
320)

Total Kjeldahl
Nitrogen

mg/L 62 115% 71  (cf. 90th %ile of
68)

Total
Phosphorus

mg/L 10.5 115% 12.1 (cf. 90th %ile
12)

Inert Suspended
Solids

mg/L 50 Note 1 50
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3. DESIGN EFFLUENT QUALITY
Table 3: Design Effluent Quality

Parameter Unit Minimum
50th %ile 80th %ile

Maximum
Long Term Short Term Long Term Short Term

BOD5 mg/L - - - 10 15 20

Suspended
Solids

mg/L - - - 15 23 30

Total Nitrogen1 mg/L - 5 10 - - 15

Ammonia
Nitrogen

mg/L - - - 1 2 4

Total
Phosphorus2

mg/L - 1 2 - - 3

pH 6.5 - - - - 8.5

Dissolved
Oxygen

mg/L 2 - - - - -

Faecal
Coliforms

cfu/100
mL - - 150 - 600 -

Note 1: Annual Mass Load (kg/year) = (Annual Median Concentration (mg/L)) x (Annual Mean Daily Flow (ML/day)) x (Days in Year e.g.365).
Total Nitrogen annual mass load 607kg/year; with additional 10% in the annual mass load allowed for impact of wet weather on the annual
mean flow.
Note 2: Annual Mass Load (kg/year) = (Annual Median Concentration (mg/L)) x (Annual Mean Daily Flow (ML/day)) x (Days in Year e.g.365).
Total Phosphorus annual mass load 122kg/year; with additional 10% in the annual mass load allowed for impact of wet weather on the annual
mean flow.
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4. PROCESS FLOW DIAGRAM

Refer to MASS FLOW DIAGRAM (Drawing Number 486/5/5-0094-002).

5. MASS FLOW TABLE
Table 4: Design Mass Flow for Unit Operation

Process Stream
Minimum Design Flow Average Design Flow Maximum Design Flow

m3/day L/sec m3/day L/sec m3/day L/sec

Raw Sewage Inflow 99 1.15 300 3.47 3000 34.72

Screen 1 or Screen 2 50 0.57 150 1.74 1500 17.36

Manual By-pass Screen 0 0 0 0 3000 34.72

Grit Removal System 99 1.15 300 3.47 900 10.42

Grit By-pass (to Outfall) 99 1.15 300 3.47 3000 34.72

Anaerobic Zone 99 1.15 300 3.47 900 10.42

Anoxic Zone 1 289 3.35 300 3.47 2196 25.42

Aerobic Zone 2000 23.15 4500 52.08 5735 66.42

Deaeration Zone 2864 33.15 4860 56.25 9713.4 112.42

Anoxic Zone 2 963 11.15 660 7.64 4875 56.42

MBR 1 or MBR 2 (Inlet) 963 11.15 1020 11.81 4635 53.65

MBR 1 or MBR 2
(Permeate) 99 1.15 300 3.47 660 7.64

R-Recycle 190 2.20 300 3.47 1296 15.00

A-Recycle 1900 21.99 4838 56.00 4838 56.00

S-Recycle 864 10.00 360 4.17 3975 46.01

Service Water 138 1.60 216 2.50 432 5.00

WAS 124 1.44 124 1.44 124 1.44

Filtrate 151 1.74 228 2.64 556 6.44
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6. DESGIN SUMMARY OF PROCESS TANKS
Table 5: Process Tanks Summary

Process Unit
Size

(m x m x m)

Effective
Volume

(m3)

Retention Time
(minimum; minutes)

Screen Tank (1 or 2) Not Applicable Not Applicable Not Designed for
Retention Time

Grit Tank Not Applicable Not Applicable Not Designed for
Retention Time

Anaerobic Zone
3.49 x 14.95 x 1.40

(approx.; part of existing channel
structure)

73.0 47.9 @ 25.42L/s

Anoxic Zone 1
3.49 x 25.93 x 1.39

(approx.; part of existing channel
structure)

125.4 25.7 @ 81.42L/s

Aerobic Zone 3.83 x 8.45 x 3.62 117.2 17.4 @ 112.42L/s

Deaeration Zone

1.45 x 2.11 x 3.58
(1st Compartment)
1.45 x 2.11 x 3.57
(2nd Compartment)

21.9
(Combined)

3.2 @ 112.42L/s

Anoxic Zone 2

2.53 x 2.11 x 3.57
(1st Compartment)
2.57 x 2.11 x 3.57
(2nd Compartment)

38.4
(Combined)

11.3 @ 56.42L/s

MBR Tank (1 or 2) 4.10 x 5.20 x 3.50
74.6

(each)
23.2 @ 53.65L/s

Permeate Storage &
Transfer 3.05 dia x 1.47 10.7 Not Designed for

Retention Time

Service Water Tank 2.50 x 1.80 x 0.67 3.0 Not Designed for
Retention Time

Filtrate Pump Station 1.50 dia x 1.50 2.7 Not Designed for
Retention Time
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7. CHEMICAL DOSING RATES
Table 6: Chemical Doses Design Criteria

Chemical Unit
Dosage

Minimum Average Maximum

Aluminium Sulphate as powder mg/L 40.8 48 79.3

Sodium Hydroxide at 100%
concentration

mg/L 0 60.6 198.1

Sodium Hypochlorite at 100%
concentration

mg/L 0.1 5 11.4

Sugar as Solution (67%) kg/day 13 52 94

*Note Pump minimum speed will be set during commissioning. These are theoretical chemical requirements
based on process requirements

8. PROCESS UNIT DESIGN CRITERIA

7.1 INLET WORKS
Table 7: Inlet Works - Fine Screens, Manual By-Pass Screen & Grit Removal

Area Parameter Units Value Comments

3mm Fine Screens
Conveyor Type - - CCP250-3

No. of Conveyors - 2 Duty / Assist

Design Maximum Flow L/s 20 Per conveyor

Perforated Screen Size mm 3

Trough Size mm 250

Total Conveyer Weight kg 650 Dry weight, per conveyor

Motor Size kW 2.2 415V, 3 phase

Gearbox Output RPM 13

Material of Construction - -

Stainless steel 316 and 304
trough, tank and lid
High tensile microalloyed steel
for spiral
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Manual By-pass Screen
Screen Type - - MBS400-1400-12

No. of Screens - 1

Design Maximum Flow L/s 70

Screen Aperture mm 12

Total Screen Weight kg 250 Dry weight

Material of Construction - - Stainless steel 304 tank, lid and
screen

Grit Removal
Conveyor Type - - SAW420

No. of Conveyor - 1

Design Maximum Flow L/s 40

Trough Size mm 420

Total Conveyor Weight kg 1600

Motor Size kW 1.1 415V, 3 phase

Gearbox Output RPM 5.6

Material of Construction - -

Stainless steel 304 trough, tank
and lid
High tensile microalloyed steel
for spiral
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7.2 ANAEROBICE ZONE
Table 8: Anaerobic Zone - Anaerobic Tank & Mixers

Area Parameter Units Value Comments

Anaerobic Tank (Converted Part of Existing Channel Structure)
Design Maximum Flow L/s 25.42

No. of Tanks - 1

Hydraulic Retention Time min. 47.9

Width m 3.49

Length m 14.95

Water Depth m 1.40 T.W.L.

Effective Tank Volume m3 73.0

Freeboard m 1.00

Anaerobic Mixers

Mixer Type - -
Grundfos Submersible Mixer
AMD.15.45B.710

No. of Mixers - 2

Motor Size kW 1.5 415V, 3 phase

Mixer Speed RPM 710

Propeller Size mm 450 3 Bladed

Material of Construction - - Stainless Steel 316
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7.3 ANOXIC ZONE 1
Table 9: Anoxic Zone 1 - Anoxic Tank, Mixers & pH Instrument

Area Parameter Units Value Comments

Anoxic Tank 1 (Converted Part of Existing Channel Structure)
Design Maximum Flow L/s 81.42

No. of Tanks - 1

Hydraulic Retention Time min. 25.7

Width m 3.49

Length m 25.93

Water Depth m 1.39 T.W.L.

Effective Tank Volume m3 125.4

Freeboard m 1.01

Anoxic Zone 1 Mixers

Mixer Type - -
Grundfos Submersible Mixer
AMD.25.45B.690

No. of Mixers - 2

Motor Size kW 2.5 415V, 3 phase

Mixer Speed RPM 690

Propeller Size mm 450 3 Bladed

Material of Construction - - Stainless Steel 316

R-Recycle

Pump Type - -
Grundfos Dry Mounted
Submersible
SEV.80.80.15.4.50B

No. of Pumps - 2 Duty / Standby

Pump Duty L/s 16.0

Duty Head m 3.28

Motor Size kW 1.5 415V, 3 phase

Motor Speed RPM 1435

Connection Size mm 80 Inlet & Outlet, DIN, PN10

Material of Construction - - Cast Iron housing and impeller
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pH Instrument

Instrument Type - -
Endress & Hauser
CPM253-MR8005 / CPF81D-
7NN11**

No. of Instrument - 1

Measuring Range - 0 – 14 pH Unit

7.4 AEROBIC ZONE
Table 10: Aerobic Zone - Aerobic Tank, FBDA & DO Instrument

Area Parameter Units Value Comments

Aerobic Zone
Design Maximum Flow L/s 112.42

No. of Tanks - 1

Hydraulic Retention Time min. 17.4

Width m 3.83

Length m 8.45

Water Depth m 3.62 T.W.L.

Effective Tank Volume m3 117.2

Freeboard m 0.31

Fine Bubble Diffused Aeration

Diffuser Type - -
Aquatec-Maxcon
AQB 10N 1.7 S1 M3 F1

Diffuser Size m 1.75

No. of Diffusers - 27

Design Minimum Aeration Nm3/h

Design Maximum Aeration Nm3/h

Blower Type - -
P.D.A. Roots Type Positive
Displacement Blower
Ingersol Rand HH S2H52

No. of Blower - 1 1 common standby shared with
MBR system

Blower Duty Nm3/h 450

Duty Head kPa 45

Blower Size kW 15 415V, 3 phase
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Blower Speed RPM 564 –
1828

Blower Width m 1.00

Blower Length m 1.36

Blower Height m 1.34

Material of Construction - - Painted Mild Steel

Dissolved Oxygen Instrument

Instrument Type - -
Royce Water Technologies
9200 Single Channel DO
Analyser

No. of Instrument - 2
Duty / Duty
For Output Comparison

Measuring Range mg/L 0 – 10

7.5 DEAERATION ZONE 1 & 2
Table 11: Deaeration Zone 1 & 2 - Deaeration Tank, Mixers & A-Recycle

Area Parameter Units Value Comments

Deaeration Tank
Design Maximum Flow L/s 112.42

No. of Tanks - 1

No. of Baffles in Tank - 1

Hydraulic Retention Time min. 3.2

Width m 2.11

Length m 3.05 Overall

Water Depth m
3.58
3.57

Zone 1 T.W.L.
Zone 2 T.W.L.

Effective Tank Volume m3 21.9

Freeboard m
0.35
0.36

Zone 1
Zone 2

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 225 of 667



AQUATEC-MAXCON PTY LTD
Process Schedule

Canungra Sewerage Treatment Plant Upgrade

Status: Rev 1 ~ 12 ~ August 2011
Project Number: 8720

Deaeration  Mixers

Mixer Type - -
Grundfos Submersible Mixer
AMD.15.45B.710

No. of Mixers - 2

Motor Size kW 1.5 415V, 3 phase

Mixer Speed RPM 710

Propeller Size mm 450 3 Bladed

Material of Construction - - Stainless Steel 316

A-Recycle

Pump Type - -
Grundfos Dry Mounted
Submersible
SE1.100.150.40.4.50B

No. of Pumps - 2 Duty / Standby

Pump Duty L/s 56.9

Duty Head m 3.68

Motor Size kW 4.0 415V, 3 phase

Motor Speed RPM 1460

Connection Size mm 150 Inlet & Outlet, DIN, PN10

Material of Construction - - Cast Iron housing and impeller

7.6 ANOXIC ZONE 2
Table 12: Anoxic Zone 2 - Anoxic Tank 2 & Mixers

Area Parameter Units Value Comments

Anoxic Tank 2
Design Maximum Flow L/s 56.42

No. of Tanks - 1

No. of Baffles in Tank - 1

Hydraulic Retention Time min. 11.3

Width m 2.11

Length m 5.25 Overall

Water Depth m 3.57

Effective Tank Volume m3 38.4

Freeboard m 0.36
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Anoxic Zone 2 Mixers

Mixer Type - -
Grundfos Submersible Mixer
AMD.15.45B.710

No. of Mixers - 2

Motor Size kW 1.5 415V, 3 phase

Mixer Speed RPM 710

Propeller Size mm 450 3 Bladed

Material of Construction - - Stainless Steel 316

7.7 MBR ZONE
Table 13: MBR Zone - MBR Tanks, Membrane System & Blowers and Syphon System

Area Parameter Units Value Comments

MBR Tanks
Design Maximum Flow L/s 53.65 Per tank

No. of Tanks - 2

Hydraulic Retention Time min. 23.2

Width m 4.10

Length m 5.20

Water Depth m 3.50

Effective Tank Volume m3 74.6 Per tank

Freeboard m 0.43

Membrane System

Membrane Module Type - -
Kubota Submerged Flat Plate
Membrane
ES200 (Type 510 membrane)

No. of Membrane Module - 3
Per Tank
4 for Ultimate Design.

Design Flux (Net, Stage 1)
m/d 0.3896 1 Train Operation at  ADWF

m/d 0.5844 2 Train Operation at 3xADWF

Design Flux (Net, Stage 2)
m/d 0.4688 1 Train Operation at ADWF

m/d 0.7031 2 Train Operation at 3xADWF

Membrane Module Width m 0.74 Overall

Membrane Module Length m 2.91 Overall

Membrane Module Height m 2.27 Overall
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Material of Construction - -

Chlorinated Polyethylene
Membrane
Stainless Steel 304 Passivated
Frame

Design Minimum Aeration Nm3/h 360 Per tank

Design Maximum Aeration Nm3/h 540 Per tank

Blower Type - -
P.D.A. Roots Type Positive
Displacement Blower
Ingersol Rand HH S2H52

No. of Blower - 3 Duty / Duty / Common standby
shared with Aeration system

Blower Duty Nm3/h 720

Duty Head kPa 40

Blower Size kW 18.5 415V, 3 phase

Blower Speed RPM 450 –
3100

Blower Width m 1.00

Blower Length m 1.36

Blower Height m 1.34

Material of Construction - - Painted Mild Steel

Syphon System

Vacuum Blower Type - -
Elmo Rietschle Liquid Ring
Vacuum Pump
2BL2 041

No. of Vacuum Blower - 2 Duty / Standby

Blower Duty m3/h 26

Duty Head kPa 20

Blower Size kW 0.83 415V, 3 phase

Blower Width m 0.37

Blower Length m 0.60

Blower Height m 0.49 Overall

Material of Construction - -

Coated Cast Iron Pump Casing
Cast Aluminium Bronze
Impeller
Galvanised Steel Separator

Vacuum Vessel Type - - Aquatec-Maxcon Vacuum
Vessel
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No. of Vacuum Vessel - 1 Duty

Design Operating Pressure kPa 49

Effective Volume m3 200

Material of Construction - - Stainless Steel 316

S-Recycle

Pump Type - -
Grundfos Dry Mounted
Submersible
SE1.100.150.40.4.50B

No. of Pumps - 2 Duty / Standby

Pump Duty L/s 46.0

Duty Head m 2.46

Motor Size kW 4.0 415V, 3 phase

Motor Speed RPM 1460

Connection Size mm 150 Inlet & Outlet, DIN, PN10

Material of Construction - - Cast Iron housing and impeller

WAS Pumps

Pump Type - -

Mono Progressive Cavity
Pumps
Monobloc Compact
C14KC11RMA

No. of Pumps - 2 Duty / Duty

Pump Duty L/s 3.5

Duty Head m 5.0

Motor Size kW 2.3 415V, 3 phase

Motor Speed RPM 462

Connection Size mm 65 Inlet & Outlet, EN1092, PN16

Material of Construction - - Cast Iron

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 229 of 667



AQUATEC-MAXCON PTY LTD
Process Schedule

Canungra Sewerage Treatment Plant Upgrade

Status: Rev 1 ~ 16 ~ August 2011
Project Number: 8720

7.8 PERMEATE STORAGE AND DISCHARGE
Table 14: Permeate Storage & Discharge - Permeate Storage Tank & Discharge Well

Area Parameter Units Value Comments

Permeate Storage Tank (Converted Existing Structure)
Design Maximum Flow L/s 15.28

No. of Tanks - 1

Hydraulic Retention Time min. - Not Designed for Hydraulic
Retention

Diameter m 3.05

Water Depth m 1.47

Effective Tank Volume m3 10.7

Permeate Discharge Well (Converted Existing Structure)
Design Maximum Flow L/s 24.31

No. of Tanks - 1

Width m

Existing StructureLength m

Water Depth m

Freeboard m 1.20
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7.9 SITE SERVICES

FILTRATE PUMP STATION
Table 15: Filtration Pump Station - Filtrate Pump Well & Filtrate Pumps

Area Parameter Units Value Comments

Filtrate Pump Well
Design Maximum Flow L/s 6.44

No. of Tanks - 1

Hydraulic Retention Time min. - Not Designed for Hydraulic
Retention

Diameter m 1.50

Water Depth m 1.65 T.W.L.

Effective Tank Volume m3 2.7

Freeboard m 0.50

Filtrate Pumps

Pump Type - -
Grundfos Submersible Pumps
SEV.80.80.13.4.50B

No. of Pumps - 2 Duty / Standby

Pump Duty L/s 5.0

Duty Head m 7.00

Motor Size kW 1.3 415V, 3 phase

Motor Speed RPM 1440

Connection Size mm 80 Outlet, DIN, PN10

Material of Construction - - Cast Iron housing and impeller
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SERVICE WATER PUMP STATION
Table 16: Service Water Pump Station - Service Water Pump Well & Pumps

Area Parameter Units Value Comments

Service Water Pump Well
Design Maximum Flow L/s 5.0

No. of Tanks - 1

Hydraulic Retention Time min. - Not Designed for Hydraulic
Retention

Width m 1.80

Length m 2.50

Water Depth m 0.67 T.W.L.

Effective Tank Volume m3 3.0

Freeboard m 1.58

Service Water Pumps

Pump Type - -
Grundfos Vertical Multistage
Centrifugal Pumps
2x CRI15-06 A-FGJ-I-E HQQE

No. of Pumps - 2 Duty / Standby

Pump Duty L/s 5.0

Duty Head m 62.8

Motor Size kW 5.5 415V, 3 phase

Motor Speed RPM 2910 –
2930

Connection Size mm 80 Inlet & Outlet, DIN

Material of Construction - Stainless Steel housing and
impeller

Pressure Tank Type - -
Grundfos Pressure Tank
GTH-80-V

Pressure Tank Size L 80
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COMPRESSED AIR SYSTEM
Table 17: Compressed Air System - Compressors, Dryer, Inline Air Filters and Air Receiver

Area Parameter Units Value Comments

Compressors

Compressor Type - -
Atlas Copco Oil-free
Reciprocating Air Compressor
LFx1.5-10 PB 230/1/150

No. of Compressors - 2 Duty / Standby

Free Air Delivery L/s 2.07

Effective Working Pressure Bar(g) 7

Motor Size kW 1.1 230V, 1 phase

Connection Size mm 10 O.D. compressed air outlet
from compressor

Material of Construction - - N/A

Dryer

Dryer Type
- - Atlas Copco Refrigerant Dryer

FX1

No. of Dryers - 1 Duty with By-pass

Design Flow L/s 6 With 0.15 bar pressure drop

Design Dew Point ºC 3

Motor Size kW 0.13 240V AC

Material of Construction - - N/A

Inline Air Filters

Air Filter Type
- - Atlas Copco Inline Air Filter

DD17 with DPI

No. of Inline Air Filters
- 2 Duty / Duty (with By-pass)

Pre and Post Air Filter

Design Flow L/s 17 At 7 bar; 0.05 to 0.12 bar DP
initial condition

Design Filtering Performance
µm
ppm

1
0.1

Particle Removal
Oil Removal
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Air Receiver

Air Receiver Type
- - Atlas Copco Air Accumulator

VAR 147L

No. of Air Receiver - 1 Duty

Design Capacity L 147

Material of Construction - - N/A

7.10 SLUDGE DEWATERING

BELT FILTER PRESS SYSTEM
Table 18: Belt Filter Press System - Belt Filter Press & Washwater Booster Pump

Area Parameter Units Value Comments

Belt Filter Press

Belt Filter Press Type - -

Andritz Thickening Table and
Power Press
PDM1000 Mini-B & PPG 1000-
B

No. of Belt Filter Press - 1 Duty

Design Flow m3/h 13.5

Thickening Table Belt Width mm 1000

Thickening Table Length mm 3000 Overall

Thickening Table Width mm 1770 Overall

Thickening Table Height mm 1400 Overall

Thickening Table Motor Size kW 0.55 415V, 3 phase

Power Press Belt Width mm 1000

Power Press Length mm 2400 Overall

Power Press Width mm 1600 Overall

Power Press Height mm 1200 Overall

Power Press Motor Size kW 0.55 415V, 3 phase

Sludge Cake Dryness % ≥12

Material of Construction - - Stainless Steel 304 frames
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Washwater Booster Pump

Pump Type - -
Grundfos Vertical Multistage
Centrifugal Pump
CRI 5-7 A-FGJ-I-E HQQE

No. of Pumps - 1 Duty (with By-pass)

Pump Duty L/s 1.7

Duty Head m 31.4

Motor Size kW 1.1 415V, 3 phase

Motor Speed RPM 2820 –
2860

Connection Size mm 32 Inlet & Outlet, DN, PN25

Material of Construction - - Stainless Steel housing and
impeller

POLYMER DOSING SYSTEM
Table 19:Polymer Dosing System - Dosing Pump, Activation Chamber & Mixer

Area Parameter Units Value Comments

Polymer Dosing Pump

Polymer Dosing System Type - -
Siemens PolyBlend HMZ
System
PB 16-1 HMZ

No. of Dosing Pumps - 1 Duty

Pump Duty L/h 3.7

Duty Head m 76

Motor Size kW 0.09 240V AC

Connection Size mm 25

Material of Construction - - 316 Stainless frame

No. of Polymer Activation
Chamber - 1 Part of PolyBlend HMZ Unit

Design Capacity of Activation
Chamber L 4.5

150mm diameter
250mm length

No. of Polymer Mixer - 1 Part of PolyBlend HMZ Unit

Motor Size kW 0.37 415V, 3 phase

Material of Construction - - n/a
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7.11 CHEMICAL DOSING SYSTEMS

ALUMINIUM SULPHATE DOSING SYSTEM
Table 20: Aluminium Sulphate Dosing System - Storage Tank & Dosing Pump

Area Parameter Units Value Comments

Aluminium Sulphate Storage Tank
Design Capacity L 3000

No. of Tanks - 1

Tank Diameter m 1.47 Overall

Tank Height m 1.97 Overall

Overflow Pipe I.L. m 1.84

Material of Construction - - Medium Density Polyethylene

Aluminium Sulphate Dosing Pump

Pump Type - -
Grundfos Digital Dosing Pump
DDI 13,8-4

No. of Pumps - 1 Duty

Pump Duty L/h 13.8

Duty Head Bar 4

Motor Size kW 0.02 240V AC

SODIUM HYDROXIDE DOSING SYSTEM
Table 21: Sodium Hydroxide Dosing System - Storage Tank & Dosing Pump

Area Parameter Units Value Comments

Sodium Hydroxide Storage Tank
Design Capacity L 3000

No. of Tanks - 1

Tank Diameter m 1.47 Overall

Tank Height m 1.97 Overall

Overflow Pipe I.L. m 1.84

Material of Construction - - Medium Density Polyethylene
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Sodium Hydroxide Dosing Pump

Pump Type - -
Grundfos Digital Dosing Pump
DDI 13,8-4

No. of Pumps - 1 Duty

Pump Duty L/h 13.8

Duty Head Bar 4

Motor Size kW 0.02 240V AC

SODIUM HYPOCHLORITE DOSING SYSTEM
Table 22: Sodium Hypochlorite Dosing System - Storage Tank, Process Dosing Pump & CIP Dosing Pump

Area Parameter Units Value Comments

Sodium Hypochlorite Storage Tank
Design Capacity L 1000

No. of Tanks - 1

Tank Diameter m 0.95 Overall

Tank Height m 1.68 Overall

Overflow Pipe I.L. m 1.49

Material of Construction - - Medium Density Polyethylene

Sodium Hypochlorite (Process) Dosing Pump

Pump Type - -
Grundfos Digital Dosing Pump
DDI 2,5-10

No. of Pumps - 1 Duty

Pump Duty L/h 2.5

Duty Head Bar 10

Motor Size kW 0.011 240V AC

Membrane Clean-In-Place Dosing Pump

Pump Type - -
Grundfos Digital Dosing Pump
DDI 150-4

No. of Pumps - 1 Duty

Pump Duty L/h 150

Duty Head Bar 4

Motor Size kW 0.05 240V AC
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SUGAR DOSING SYSTEM
Table 23: Sugar Dosing System - Storage Tank & Dosing Pump

Area Parameter Units Value Comments

Sugar Storage Tank
Design Capacity L 2000

No. of Tanks - 1

Tank Diameter m 1.2 Overall

Tank Height m 1.96 Overall

Overflow Pipe I.L. m 1.83

Material of Construction - - Medium Density Polyethylene

Sugar Dosing Pump

Pump Type - -
Grundfos Digital Dosing Pump
DDI 13,8-4

No. of Pumps - 1 Duty

Pump Duty L/h 13.8

Duty Head Bar 4

Motor Size kW 0.02 240V AC
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1 OVERVIEW
This document has been developed to provide a procedure for daily site
inspections of and sample collections from the Canungra STP.

2 SITE CHECK
On arrival, please sign the Site Entry Log Book.
While on site, please take note of the condition and security of the site. If the
site is insecure or requires immediate attention please inform QUU Operations
immediately.
Site checks should include, but not be limited to:

 Fence and gates – please check the integrity of the fence line and
access (perimeter inspection)

 MCC and control room – please check all doors to the MCC and the
control room are locked and secure on leaving the site

 General condition – are there any apparent leaks, burst pipes, graffiti or
vandalism evident?

The site’s floodlights can be operated onsite as required.
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3 SAMPLE COLLECTION

3.1 WEEKLY SAMPLE COLLECTIONS
The Canungra STP is operated and monitored via the site SCADA System and
can be remotely accessed if required.  QUU staff shall access the site weekly to
collect samples at the following locations:

3.1.1 RAW INFLUENT
The raw influent sample point is located in the inlet works ground floor via the
influent sample valve VV_-0110-006.

Parameter(s) Sample bottle Sample
type Deliver to

pH/ Total Alkalinity/ Bicarbonate
Alkalinity/ Suspended Solids/ USS/
USS-SS Ratio/ BOD5/ COD/ Sol
COD/ floc COD Sol/ Ammonia N/
Nitrite and Nitrate as N/ TKN/
Total Nitrogen/ Ortho
Phosphorus/ Total Phosphorus/
Acetic Acid/ Propionic Acid/ iso-
Butyric Acid/ Butyric Acid/ iso-
Valeric Acid/ Valeric Acid/ TVA

1L plastic Composite Goodna
Lab/SAS
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3.1.2 TREATED EFFLUENT – GRAB SAMPLE

Treated effluent samples will be collected at the STP “discharge point” at the
existing chlorine contact tank as the treated effluent overflow at the end of the
chlorine contact tank.

Parameter(s) Sample bottle Sample
type Deliver to

Bacto 500mL sterilised plastic Grab Goodna
Lab/SAS
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3.1.3 TREATED EFFLUENT – COMPOSITE SAMPLE

A composite sampler extracts water from the treated water sample line at
measured intervals to provide an indication of the water quality produced by
the Canungra STP over 24 hours. The composite sample jar is kept in the
composite sampler cabinet.
To collect composite samples:

 Shake jar to ensure sample is well mixed.
 Remove and tip a small volume from the sample bottle.
 Use the sample collected to fill the appropriate sample bottle/s,

ensuring the correct sampling procedure.  I.e. pre-rinse, no air gap, etc
 Empty sample bottle and return to cabinet, return delivery line into the

bottle

Parameter(s) Sample bottle Sample
type Deliver to

pH/ Total Alkalinity/ Suspended
Solids/ BOD5/ COD/ Sol COD/
Ammonia N/ Nitrate N/ Nitrite
N/ Nitrite & Nitrate as N/ Total
Nitrogen/ Ortho Phosphorus/
Total Phosphorus

1L plastic Composite Goodna
Lab/SAS
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3.2 SAMPLING SCHEDULE
In addition to regular daily sample collection for onsite testing, a sample
collection will be conducted on a weekly basis in accordance with the
following schedule:

Sample
Point

Frequency Analytes Laboratory

Inlet Works 2/week pH/ Total Alkalinity/ Bicarbonate Alkalinity/
Suspended Solids/ USS/ USS-SS Ratio/ BOD5/
COD/ Sol COD/ floc COD/ Ammonia/
Nitrate & Nitrite/ TKN/ Total Nitrogen/ Ortho
Phosphorus/ Total Phosphorus/ Acetic Acid/
Propionic Acid/ iso-Butyric Acid/ Butyric
Acid/ iso-Valeric Acid/ Valeric Acid/ TVA

Goodna
Lab/SAS

Anaerobic
Zone

2/week pH/DO/Conductivity Onsite
Weekly MLSS Goodna

Lab/SAS

Anoxic
Zone 1

2/week pH/DO Onsite

Weekly MLSS Goodna
Lab/SAS

Aeration
Zone 1

2/week DO Onsite

Weekly MLSS Goodna
Lab/SAS

Deaeration
& Anoxic
Zone 2

Weekly
DO/pH Onsite

MLSS Goodna
Lab/SAS

MBR Weekly MLSS Goodna
Lab/SAS

Permeate/
Treated
Effluent

Weekly Turbidity Onsite
2/week Bacto Goodna

Lab/SAS
2/week pH/Total Alkalinity/ Suspended Solids/ BOD5/

COD/ Sol COD/ Amonia/ Nitrate/ Nitrite/
Nitrate & Nitrite as N/ TKN/ Total Nitrogen/
Ortho Phosphorus/ Total Phosphorus

Goodna
Lab/SAS

Service
Water Weekly Free Chlorine Onsite
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4 ANALYSER PANELS
For each instrument listed below, please check the drain lines are flowing, there
is a display on the instrument panel, and there are no overflows or leaks from
the instruments.

4.1 ANOXIC ZONE 1
Anoxic Zone 1 pH is the only parameter measured in the old bioreactor.

4.2 AERATION ZONE
Aeration Zone DO is the only parameter measured in the new bioreactor.  There
are 2 DO analysers installed for comparison purposes.
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5 CHEMICAL STORAGE LEVELS
The levels in the chemical storage tanks are monitored locally and via the
SCADA System. The levels in each of the 4 chemical storage tanks will need to
be recorded weekly.
Outside the chemical storage area, there are safety showers and hoses. Be
familiar with operation and location of both before entering the area.  The first
chemical storage bund next to the road contains the aluminium storage tank.
The second chemical storage bund contains sugar, sodium hypochlorite and
sodium hydroxide storage tanks.
Please record the storage tank volumes indicated on the digital display within
the fill cabinet. Calibration cylinders are not for level monitoring. Local
electronic displays are installed for this purpose.

Chemical Storage Area
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6 CHEMICAL UNLOADING BUND
The chemical unloading bund is designed to capture and direct spills to the
filtrate pump station if applicable. The stormwater valve will normally be open
to drain rain water unless chemical unloading is in progress.
Chemical spills or contaminated water will be contained in the unloading
bund.  Operator shall test (and treat if applicable) prior to draining to filtrate
pump station. Should there be a large scale spill within the unloading bund, it is
recommended to remove contaminated water from site by licensed trade
waste truck.
Stormwater discharges should always comply with the permits of the
Stormwater discharge license which can be referenced in the Environment and
Approvals manual.
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1 INTRODUCTION
The Canungra Sewerage Treatment Plant (STP) treats wastewater from the Canungra
region in the Scenic Rim Area.
The plant is designed to process average dry weather flows up to 300m3/day and 1500EP.
Note however that initial hydraulic capacity will be limited to 240 m3/day and 935EP until
2016; at which time two additional membrane modules will be installed.
The Canungra STP is divided into the following sections;

 Inlet Works (Screens, Grit Removal and Wet Weather By-Pass)
 Secondary Treatment Processes (Anaerobic, Pre-anoxic, Aeration, De-aeration,

Post-Anoxic, Scum and Wasting and RAS Recycle Pump Stations)
 Tertiary Treatment Processes (MBR Process) and Creek Outfall
 Sludge Handling (Polymer System, Sludge Dewatering Unit and Sludge Storage)
 Chemical Dosing (Sugar, Sodium Hydroxide, Sodium Hypochlorite and Aluminium

Sulphate)
 Utilities (Compressed Air, Service Water, Potable Water and Back-up Generator)

The information contained in this operating manual has been prepared from the process
schedules, functional descriptions and arrangement and assembly drawings – with the
basic structure of the manual being divided into eight headings for each section.
The eight headings include the following for the Inlet Works Section:

 2.1 Process Overview
 2.2 Equipment Listing
 2.3 Operational Description and Overview (Process)
 2.4 Operation Setpoints, Modes of Control, Alarms and SCADA/OWS (Modes of

Control)
 2.5 SCADA Pages
 2.6 Control Description
 2.7 Drawing Listing
 2.8 Isolation Valve Listing

NB – Heading 2.6 overlaps headings 2.3 and 2.4 in relation to programming of the PLC /
SCADA; and is therefore more detailed.
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2 0200 PRE TREATMENT – INLET WORKS
2.1 PROCESS OVERVIEW
Raw sewage from the existing pump stations is delivered to the inlet works of the
Canungra Sewerage Treatment Plant (STP).
Additionally, the inlet works system receives feed from the following:

 The filtrate pump station
 The S-recycle pump station

Note that the raw sewerage pump station is not included within the scope of the
Canungra STP Upgrade.
The main equipment includes two parallel train screens with 3mm aperture for capture
and removal of screenings from the raw sewage; followed by capture and removal of grit
in a common tank.
The inlet works system is based on the principle that of the wastewater (up to 10 x ADWF)
will be screened, and degritted, prior to downstream processing – with 40L/s being the
maximum design capacity of this facility.

2.2 EQUIPMENT LISTING
The inlet works comprises the following equipment:

 Two Spirac 3mm inlet screen tanks (TK_-0210-001 and TK_-0210-002) complete with
Spirac inlet screen conveyors (CV_-0210-001 and CV_-0210-002).

 One Spirac grit removal system (TK_-0230-001) and conveyor (CV_-0230-001).
 One Spirac manually raked bar screen (SI_-0210-003.)
 Two High level switches for screenings chambers 1 & 2 (LS_-0210-002 & LS_-0210-

004).
 Two High High level switches for screenings chambers 1 & 2 (LS_-0210-003 & LS_-

0210-005).
 One Endress + Hauser raw sewerage flowmeter (FITQ-0100-001).
 One Endress + Hauser plant bypass flowmeter (FITQ-0210-006).
 One Endress + Hauser secondary plant influent flowmeter (FITQ-0230-001).
 Two solenoid valves for inlet screen 1 & 2 service water (SV_-0210-021 & SV_-0210-

022). The valves are fitted with a feedback facility.
 Two solenoid valves for grit washing and sparging service water (SV_-0230-001 &

SV_-0230-002). The valves are fitted with a feedback facility.
 One modulating control valve (FCV-0230-004).
 Longopac continuous bagging units for two screens and one grit outlet.
 Six wheelie bins – 3 duty, 3 standby
 1 off manual bar screen (12mm spacing).
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2.3 OPERATIONAL DESCRIPTION AND OVERVIEW (PROCESS)
Raw sewage flow is continuously monitored and totalised via the raw sewerage flowmeter
(FITQ-0100-001); which is used to control operation of the screens and plant bypass.
A High flow alarm is generated if the raw sewage inflow exceeds the inlet works hydraulic
capacity.

2.3.1 SCREENINGS CAPTURE AND REMOVAL
A combined Spirac packaged unit (Spirac Combi Trap) screens and de-grits the raw
sewage. The unit includes two inclined duty 3mm screw screens with press heads (CV_-
0210-001 and CV_-0210-002), a manual emergency bypass screen (SI_-0210-003) and a
single duty grit removal system.
The unit is supported from grade and a stairway and elevated platform is provided for
operational and maintenance access.
The screenings and grit are collected in wheelie bins located at grade, via Longopac
bagging units; the levels of which are checked by the operator.
The two screens are independent of each other and act in parallel, so in normal operation
each takes 50% of the inflow; however for maintenance each screen can be isolated. As
the screenings collect on the 3mm spiral sieve, they block the screen, raising the upstream
level in the related screenings tank. High level in each of the two inlet zones (tanks) is
detected by a level switch (one per screen: LS_-0210-002 & LS_-0210-004). These provide a
start level for the related spiral sieve conveyor to clear the screenings off the sieve. Once
the level has dropped below the high level, the screen continues to operate for a preset
time. Should the high level not be cleared by the timeout of the run time for the conveyor,
an alarm will annunciate.
Both screens are capable of a sewage flow of 20L/s, while flows above this will back up to
the overflow level and then gravity flow through the manual screen. This flow is then
directed to the secondary plant bypass.
In the event a screen fails, the raw sewage will back up and blind the screen, and
(similarly to above) the upstream level will increase to the overflow level and then gravity
flow through the manual screen, and then to the secondary plant bypass. In the unlikely
event the manual screen will blind, there is an overflow bypass pipe to the secondary
plant bypass.
Each screen has a dedicated High High level alarm switch (LS_-0210-003 & LS_-0210-005)
that indicates the zone is overflowing to the manual bypass screen.
A High High level stops the sludge S recycle Re-screen valve from opening.
Each screen has a dedicated solenoid valve (SV_-0210-021 & SV_-0210-022) that is
energised when the screenings conveyor starts, and controls the supply of service water
for screenings washing and screen cleaning. During low flow or no flow events, the
solenoid valves will operate on a timed basis to maintain moisture on the screen
conveyers.
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2.3.2 GRIT CAPTURE AND REMOVAL
The screened sewage is gravity discharged from each of the two screenings chambers
into a common grit collection tank, which operates independently of the screenings
removal section. The inclined longitudinal hopper bottom of the tank houses the grit
conveyor (CV_-0230-001), which is operated on a timer basis.
The collected grit is removed via the inclined grit conveyer and is washed during removal
using service water. A water sparger operates intermittently providing mixing in the tank to
keep the organic matter suspended. The service water for washing and sparging is
controlled via timer based solenoid valves (SV_-0230-001 & SV_-0230-002), which are
initiated upon start of the conveyor and are timed based to close.
The screened and degritted sewage overflows a weir at the end of the grit tank where it is
piped by gravity to the anaerobic tank, or to secondary plant bypass.

2.3.3 SECONDARY PLANT FLOW CONTROL
The secondary plant (biological) treats flows up to 3 x ADWF only (10.3L/s at ultimate
flows), so the secondary plant flow control valve (FCV-0230-004) modulates the flow into
the secondary plant. The secondary plant flowmeter (FITQ-0230-001) measures and
totalises the flow into the secondary plant. The flow will be reduced if one of the MBR’s is
off-line.
The existing raw sewage pump station (outside the scope of this project) operates
intermittently, and can pump flows in excess of 15.3L/s for a maximum duration of six
minutes.
In order to prevent unnecessary bypassing of screened sewage, a maximum duration
delay has been implemented i.e. if the flow to the secondary plant is above 3xADWF for
360sec –flow modulation will not be implemented. The maximum duration timer “starts” for
this once the flowrate is on/above 3xADWF.

Table 1 Secondary Plant Flow Set-Points

Parameter Definition

ADWF Average Dry Weather Flow
2011 Setpoint – 190m3/day
2015 Setpoint – 300m3/day

PDWF Peak Dry Weather Flow
= ADWF x 2.2

PWWF Peak Wet Weather Flow
= ADWF x 3

Long Term Plant
Flow Set-Point

Defined as the maximum flow through the secondary
plant over long-term (24hr period).
If both MBR Tanks are online = PWWF
If a single MBR Tank is online (and/or in CIP mode) =
PDWF.

Short-Term Plant
Set Point

Defined as the maximum instantaneous flow allowed
through the secondary plant for a pre-defined period of
time (maximum duration timer)
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There are effectively the following flow scenarios – registered after 30secs:
 Raw sewage flowrate is below Long Term Plant Flow Set-Point

 No flow modulation required.
 Secondary Plant Flow control valve is fully open.

 Raw sewage is above Long Term Plant Flow Set-Point.
 Flow modulation to Long-term flow set-point after ‘Maximum Duration Timer’.

 Raw sewage is above Short Term Plant Set-Point
 Flow modulation to maintain short-term plant set-point e.g. secondary plant

flow is 20L/s, the valve is modulated to maintain 15.3L/s.
 After “maximum duration timer”, secondary plant flow control valve will

modulate to maintain ‘Long Term Plant Flow Set Point’.
The secondary plant flow control valve is modulated to maintain the secondary plant flow
to the required flow setpoint. When the flow falls below this level, the secondary plant flow
control valve fully opens.
If the secondary plant flow rate is above 3 x ADWF for more than a 15min period, an alarm
is generated.
In the event of valve failure/ power failure, the control valve will fail open, and a
Secondary Plant high flow alarm will be generated.

2.3.4 SECONDARY PLANT BYPASS
The secondary plant (biological) treats flows up to 3 x ADWF only, and flows above this
(except as defined previous) will bypass the secondary plant and are directed to the
creek outfall. The plant bypass is monitored via a flowmeter (FITQ-0121-006). Each time a
bypass flow is detected, an alarm is generated.
Note that the operator after a bypass event must drain the bypass line.

2.3.5 OPERATING NOTES
This section outlines some key operating notes regarding the inlet works system for the
operator as a guideline.
Screen Washdown:
Should there be excessive fabric and/or strings of hair sent to the screens, especially post
re-screen operation via S-Recycle, it might prove difficult for the screening conveyor to
clear.  Hence, operator may be required to manually washdown the screen baskets
and/or manually remove objects where applicable.
Screenings and Bins Inspection:
Operator should inspect dryness of screening periodically to ensure the screen compactor
is operating correctly and there is not excessive water/moisture in the screening.  The
operator should also check the screenings & grit collection bins and empty and replace
bins as required.  The bins should be free of rain water collection.
Spray nozzles operation:
Operator/maintenance crew should inspect the inlet works spray nozzles operation
periodically to ensure screenings and grit are sufficiently washed prior to discharge to bins.
Screened and de-gritted influent inspection:
The operator should inspect the screened and de-gritted influent periodically and ensure
the suspended solids are not settling in the grit tank.  Adjust the sparge valve operation if
required to maintain mixing in the grit tank.
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2.4 OPERATION SETPOINTS, MODES OF CONTROL, ALARMS AND SCADA/OWS
Refer also to the expanded explanation within Section 2.6 – Control Description.

2.4.1 LOCAL OPERATION
Each motor can be operated locally at the MCC. When operated locally, the motor can
be started and stopped at its MCC and will run until either stopped by the Operator (by
switching to ‘Stop’ at the MCC), or upon loss of power or fault.
When operated locally, all fault protection is available to stop each motor if a fault
develops.
In Local mode, no equipment or process interlocks exists. Care must be taken by the
Operator when operating the equipment in Local mode. (Refer to the maintenance
documentation for guidance).

2.4.2 REMOTE MANUAL OPERATION
When selected in Remote mode at the MCC, the inlet works can be operated in remote
manual or remote auto control.
When in Remote Manual control, the motors are able to be started or stopped at the
OWS.
When selected in Remote Manual mode, all equipment fault protection is available to
stop a motor if a fault develops.

2.4.3 REMOTE AUTO MODE
The inlet works is permanently enabled, ready to take flow from the raw sewerage pump
station. As long as one screen is available, the inlet works can operate and feed into the
secondary plant.
The operator can place each piece of equipment into Manual mode via the OWS.
If both the screens are ‘Not Available’, the grit system and the secondary plant flow
control are automatically ‘Not Available’. In the case, all the flow entering the plant will
be bypassed via the manual screen into the plant bypass line.
The secondary plant flow control valve is normally open.
Screen conveyors operate intermittently as level is detected on the Screens high level
switches. This will be after a 2 sec delay once level is detected.
Grit removal system operates on a timer.
Secondary Plant flow control system starts operating if the flows are above ‘Plant
Maximum Setpoint’ after a 30sec. delay.
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2.4.4 OWS ADJUSTABLE PARAMETERS
Table 2 Inlet Works OWS Adjustable Parameters

Parameter Range Setpoint Adjustable
Level

Screen1 Run on-
timer

Screen2 Run on-
timer

Duration of the
screen operation
once the screen
conveyer has
started.

0-15mins 1 Operator

Screen1 Service
Water Solenoid
Open timer
Screen2 Service
Water Solenoid
Open timer

Duration the
solenoid valve is
energised for every
minute of the
corresponding
conveyer
operation.

0-60sec per
screen conveyor
operation (mins)

25 Operator

Clear Timer “Max. Time to
clear the screen”

0-15mins 5mins Operator

Grit screw
conveyor run
timer

0-15mins 20-15mins 5 Operator

Grit Mix Solenoid
Valve Open timer

0-60sec per grit
conveyor
operation (mins)

15 Operator

Grit Wash
Solenoid Valve
Open timer

0-60sec per grit
conveyor
operation (mins)

20 Operator

Maximum Short-
Term Plant
Setpoint

0-20L/s 15 Engineering

Maximum Long-
Term Plant
Setpoint*

0-15L/s 7.35 Engineering

Time Delay to
start secondary
plant flow control
to maintain Max.
Plant Setpoint.

0-60s 20 Engineering

Max. timer Plant
setpoint

Duration for
Secondary Plant
flow control to
maintain long-term
setpoint.

0-500s 250 Engineering

PID Parameters Engineering
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2.4.5 ALARMS
Table 3 Inlet Works Alarms

Alarm Cause System Response Alarm Type

Raw Sewage
Flowmeter Fault

Flow out of Range
Instrument Failure

Generates flowmeter
fault

Critical

Raw Sewage
Flowmeter Reverse
Flow Alarm

Failure of check
valves at Raw
Sewerage Pump
station

Generates reverse
flow alarm

Critical

Inlet Screen Solenoid
Valve # Fault

Feedback failure
from solenoid valve

Sets solenoid valve
unavailable and
generates alarm

Critical

Inlet Screen
Conveyor # Fault

Thermal Overload
Fail to start

Sets Screen Conveyor
# Unavailable and
generates alarm

Critical

Grit Conveyor # Fault Thermal Overload
Fail to start

Sets Grit Conveyor #
Unavailable and
generates alarm

Critical

Grit Mixer Solenoid
Valve # Fault

Feedback failure
from solenoid valve

Generates solenoid
valve unavailable
alarm.
Stops grit conveyer
from operating.

Critical

Grit Wash Solenoid
Valve # Fault

Feedback failure
from solenoid valve

Generates solenoid
valve unavailable
alarm.

Critical

Raw Sewage High
Flow

Flow > 20L/s for 60s Operate both
screens if available.
Interlock S-recycle
Re-screen valve.

Critical

Raw Sewage High
High Flow

Flow > 40L/s for 60s Operate both
screens if available.
Interlock S-recycle
Re-screen valve.

Critical

Screens High High
Level Alarm

High High level switch
activated for 10sec.
Screens blinded.

Operate both
screens if available.
Interlock S-recycle
Re-screen valve.
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Table 3 Inlet Works Alarms (Continued)

Alarm Cause System Response Alarm Type

Inlet Works Faulted Both Screens Fail Close Secondary
Plant Flow Control
Valve as unscreened
sewage “will not be
accepted by the
Secondary Plant”.
All flows to the inlet
works will
hydraulically overflow
into the manual bar
screen and bypass
the plant.

Critical

Secondary Plant
Bypass Active

Secondary Plant
Bypass flowmeter
reading >1L/s for
30sec.

Generates alarm Critical

Secondary Plant Flow
Control Valve Fault

Fail to reach limit
switches.

Generates control
valve fault alarm

Critical

Secondary Plant
Flowmeter Fault

Flow out of Range
Instrument Failure

Generates flowmeter
fault

Critical

Secondary Plant High
High Flow

Flow to secondary
plant above long-
term setpoint for
15mins.

Possible Secondary
Plant Overflow

Critical
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2.4.6 MONITORING AND TRENDING
There are many different types of devices / data (e.g. analogue transmitters, set-points,
each of which are trended). The general table below shows the intervals between
consecutive trend data points:

Table 4 – Defined Trend Periods

Device / Data Trend Times
Transmitters
Level (Analogue & Digital) 30s
Flow 30s
Pressure 30s
Dissolved Oxygen 30s
pH 30s
Control Devices
Modulating Valve Position 30s
Digital Valve Status 30s
Set-Points
Operator Data Input 15min

Control set-points are trended every 15 minutes, as their values do not change very often.
All flows are displayed on SCADA. The totalised flows are displayed as kL/d. Instantaneous
flow is displayed and logged in litres per second (L/s). Instantaneous flows are trended
and stored for a period of 1year.
Cumulative flow is displayed and logged in kL/d for that day. The cumulative flow logging
is reset each day at 6am. This reset is operator adjustable.
Cumulative daily results can be stored for up to 5years and trended. Cumulative flow
reports are generated for:

 Two Spirac 3mm inlet screen tanks (TK_-0210-001 and TK_-0210-002) complete with
Spirac inlet screen conveyors (CV_-0210-001 and CV_-0210-002).

 Daily
 Weekly
 Monthly
 3-Monthly
 Yearly

The following parameters are monitored and reported in SCADA for all mechanical
equipment associated with the inlet works:

 Run duration (in hours) for that day and previous day
 Cumulative run hours for the life of the machine. (High Level Re-set for

Maintenance)
 Current status (Start/Stop/Fault)

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 260 of 667



Canungra STP Operations Manual - Inlet Works

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 12 of 33
Note: Printed copies of this document should be verified for currency against the published electronic copy.

2.4.6.1 TRENDING
In addition to equipment operation trending, the following additional trend pages are
provided for the Inlet Works:

 ‘Inlet Works Flow’ trending screen (variable date and time on the x-axis) showing
the following parameters on the y-axis:
 Raw Sewage flow (L/s)
 Secondary Plant Flow (L/s)
 Bypass Flow (L/s)
 Screen 1 running / stopped
 Screen 1 Solenoid open / closed
 Screen 2 running / stopped
 Screen 2 Solenoid open / closed
 Grit screw running / stopped
 Grit Mixer Solenoid open / closed
 Grit Wash Solenoid open / closed

 ‘Inlet Works Cumulative Flow’ trending screen (variable date and period on the x-
axis) showing the following parameters on the y-axis:
 Raw Sewage cumulative daily flow (kL)
 Secondary Plant cumulative daily Flow (kL)
 Bypass Flow cumulative daily flow (kL)

 ‘Secondary Plant Flow Control Valve’ trending screen (variable date and period
on the x-axis) showing the following parameters on the y-axis:
 Secondary Plant Flow (L/s)
 PID Setpoint
 Valve Position
 Bypass Flowrate (L/s)
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2.5 SCADA PAGES
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2.6 CONTROL DESCRIPTION
This section describes the functional operation of the Plant Control System for the Inlet
Works. It addresses the functional standards used to ensure standardisation and also
outlines the Inlet Works functionality provided by the Plant Control System.
Note that this section does not address the System Hardware or Software and associated
details, I/O, Control Hierarchy or Organisation Blocks etc directly related to the
development and documentation of the PLC and SCADA software.

2.6.1 GLOSSARY OF TERMS
Term Description

Citect The SCADA software package used to control the
equipment.

DOL Direct On Line electrical motor starter

LOI Local Operator Interface

OWS Operator Work Station

NIC Network Interface Card. A generic term describing the
10/100 UTP Ethernet cards used to network equipment (PCs,
PLCs, printers, routers, etc).

PLC Programmable Logic Controller. A PLC is designed specifically
to control industrial processes under industrial conditions.

SCADA Supervisory Control And Data Acquisition. A generic term for
a centralized control system typically consisting of PLC’s and
control terminals.

TCP/IP Transmission Control Protocol / Internet Protocol. A common
way of describing a suite of protocols used by devices
configured with an NIC.

VSD Variable Speed Drive

2.6.2 FUNCTIONAL STANDARDS
The functional standard is split into the following:

 Equipment Control Modes
 Equipment Control Functions
 Other Standard Blocks

The Equipment Control Modes are the only ones to be considered in this section.
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2.6.3 EQUIPMENT CONTROL MODES
All controlled equipment generally has four control modes:

 Disabled (Off)
 Local Manual (Not selectable at OWS)
 Remote Manual
 Remote Automatic

If the equipment is selected by the operator for Local Manual Control at the MCC, then
this status is indicated on the OWS. The operator is able to start and stop (or open and
close) the equipment independently of the SCADA system while in this mode. The remote
mode of control for equipment is operator selectable from the OWS. The operator shall
select from Disabled, Manual, and Automatic modes – the operations of these modes are
defined below.
2.6.3.1 SEQUENCE CONTROL
Plant Sequences are groups of equipment that run together under automatic control,
according to a defined series of steps, loops, times, and interlocks. The normal operation
of these sequences is that they are constantly in running mode, but the facility exists for
the operator to start and stop the operation of the sequence. Each sequence has ‘Start’
and ‘Stop’ buttons for controlling the sequence, and a Running/Stopped feedback to
show the status of the sequence.
2.6.3.2 EQUIPMENT AVAILABILITY
Controlled equipment is defined as being available if the equipment is in Remote
Automatic mode and it is not in a Fault state.
Process instrument is defined as being available if its signal is valid, and it is not in a critical
Fault state.
2.6.3.3 DISABLED (OFF) MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Off’ position. When equipment is placed in the Disabled (Off) Mode, the
equipment cannot be operated either manually or automatically by the control system,
and no alarms are generated for this equipment.
This mode shall generally be used for maintenance purposes.
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2.6.3.4 LOCAL MANUAL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Local’ position. The selection of this mode is indicated on the OWS.
When Operated in Local Mode, the Operator is able to Start/Stop or Open/Close the
Equipment (pumps, motors, valves etc).

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Manual or Automatic mode, and Local Manual Mode is
selected, then the equipment shall stop/close

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock No equipment or process Interlocks exist in this mode. Care must
be taken by the Operator when operating the equipment

Stop / Close
Command

Run until Stopped by Operator OR UPON POWER LOSS or fault

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment device will Automatically Start/Open

2.6.3.5 REMOTE MANUAL CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Manual by selecting the ‘Manual’ software button on the OWS.
When equipment is placed in the Manual Mode, the Operator is able to Start/Stop or
Open/Close the Equipment (pumps, motors, valves etc) from the OWS.

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Automatic Mode, and Remote Manual Mode is
selected, then the equipment shall continue to run and it shall
adjust its speed or position (if applicable) to the Manual Set-
point set on the OWS

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Manual)

The equipment may only be started if the defined manual
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment/device will Automatically Start/Open

2.6.3.6 REMOTE AUTOMATIC CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Automatic Mode by selecting the ‘Automatic’ software button on the OWS.
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Automatic Mode is the ‘normal’ mode of control for all plant. When equipment is placed
in the Automatic Mode, the control of the equipment is defined by a series of conditions,
set points, and delay times as follows:

Details
Command A Logical Expression controlled by the equipment’s automatic

sequence, that when true Starts/Opens the equipment

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Automatic)

The equipment may only be started if the defined Automatic
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode and
Standby equipment/device is available then the Standby
equipment/device will Automatically Start/Open

2.6.3.7 DUTY / ASSIST CONTROL
Equipment may be in the Duty/Assist Control configuration if the process requirement is at
times not able to be provided by only the duty item of equipment operating, and requires
the operation of both the duty and assist equipment. Start and Stop conditions are
defined for the operation of the Duty equipment, and for the Assist equipment.
If the Duty equipment is unavailable (Faulted, Disabled or Manual Stop), then the Assist
equipment is called to operate with the duty equipment parameters. The duty is operator-
selectable remotely from the OWS as Duty, Assist, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.6.3.8 DUTY/STANDBY
Pumps may be in the Duty/Standby Control configuration if the process requirement is
able to be provided by only one pump operating. Start and Stop conditions are defined
for the operation of the Duty Pump.
If the Duty Pump is unavailable (Faulted, Disabled or Manual Stop), then the Standby
Pump is to operate in place of the Duty Pump. Pump Duty is operator-selectable remotely
from the OWS as Duty, Standby, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.6.3.9 MODE SELECTION
Modes are selectable by the Operator at OWS. A number of Modules as detailed further in
this document may operate in different modes. Typically a mode is used to select a
specific control method (set-point and Instrument) for the module to operate in Cascade
(Remote Automatic). A Mode Selection is only permitted if all instruments required for that
mode are available. Where a Mode is operating and a fault arises on an instrument then if
a Fail back mode is specified (must be Available), then this mode is selected as the new
operating mode ‘Automatically’.
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2.6.4 SYSTEM SOFTWARE – SCADA
The control room contains a Citect SCADA terminal running on a PC. The Citect SCADA
system provides the plant mimics, operator control, alarms and trends for the day to day
operation of the entire plant. All process instrumentation, variable speed drive data, and
setpoints are trended by the Citect SCADA system, and are displayed on the predefined
Trend Pages, or selected on the Operator configurable Trend Pages.
Plant alarms also are logged to the Alarm Log by the Citect SCADA system.
The SCADA included all programming of the Citect SCADA using standard functions
blocks that were supplied by QUU.

2.6.5 SECURITY ACCESS LEVELS
Security Access Level will be based as follows:

 Operator Level – Day to day plant operations and setpoints
 Engineering – Access to setpoints and process tuning
 Administrator – Complete Access
 Commissioning – Access to Setpoints, process tuning and remote access to the

plant.

2.6.6 DATA / TREND STORAGE REQUIREMENTS
The SCADA system was configured so that it handles all the alarms on the plant and
notifies the operators on the SCADA. The system incorporated the following alarms:

 Physical drive faults as per the typical schematics and the I/O lists including items
such as thermal overload, motor over temperature, seal failure (where applicable)

 Derived faults such as pump failed to start, valve failed to open, instrument out of
range etc

 Critical alarms such as high level signals, analyser high readings, low flows etc as
per the description in the functional specification

 Low and high levels in sumps, wet wells and storage tanks
 All alarms will be able to reset from the OWS screen via an operator action. Alarms

have been categorised in accordance with the HMI Guidelines document
During power failure, all alarms that would normally be generated by a power failure (eg
pump fault, valve fault etc) are inhibited, and will not appear on the alarm or event log.
These alarms revert back to their normal state after an operator adjustable time period
after restoration of power.
NB: SCADA Setpoint input via the OWS by the Operator is standard decimal, i.e.
increments of ‘0.05’ as opposed to ‘0.01’ (not supported).

2.6.7 POWER FAILURE
On power failure, the system fails close/shut and alarms to the Operator that a power
failure has occurred. A backup generator will automatically start to provide power in lieu
of the mains.
This alarm that a Power failure has occurred is a critical alarm and will dial out to the
Operator. Failing to Start/Faults from the back-up generator will also dial out to the
Operator.
The back-up generator should be checked weekly for its readiness for operation such as
oil and fuel (diesel).  The generator should be used (manually change over from mains
power) at least once a month.
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2.6.8 SET-POINTS (OPERATOR ADJUSTABLE AND HARD CODED)
Tabulated below is the set-point required for the control system to operate the Power
Failure Logic.

SET-POINT
Type Variable

Type
Def Range Units HMI

Input/Who
de-bounce

Min Max

Process Set-
point

Mains Healthy
Delay

INT 5 0 10 min Y / ENG N/A

2.6.9 AUTOMATIC CONTROL – RE-STARTING
The re-starting of the Plant using either Mains Power or Generator Power is controlled in a
sequenced approach using the PLC.
2.6.9.1 RE-START MODE – USING BACK-UP POWER

Control Logic Details – Back-Up Power
DetailsControl Details

Plant Re-Start  Plant is operating with backup power (SCADA displays
runtime for plant operation using backup power,
logged and reported)

 Return plant to safe state (all valves, pumps blowers
and motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Whilst the plant is operating in back-up power mode,

the sludge dewatering system is inhibited
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2.6.9.2 RE-START MODE – USING MAINS POWER

Control Logic Details – Mains Power
DetailsControl Details

Plant Re-Start Once mains Healthy delay has elapsed:
 The plant shuts down in a controlled sequence and

returns to safe state (all valves, pumps blowers and
motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Sludge dewatering system is Available

2.6.9.3 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator Trigger Response Alarm Description P

Power Status Mains Failure System Fails to Safe State
Generator starts operation

Mains Failure Alarm

Generator
Status

Fault None Generator Fault

2.6.9.4 MONITORING
The following is displayed on the OWS:

 (General) Plant Running on Generator or Mains
 (Specific) Time that Generator has been running for

2.6.9.5 TRENDING
The Power Trend page displays the Generator Run-time.
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2.6.10 INLET WORKS CONTROL DEVICES
The following table details the control devices for the system, which is limited to
Conveyors, Flow Control Valves and Solenoid Valves.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

CV_-0210-001 Inlet Conveyor 1 DOL Inlet Control SEQ

CV_-0210-002 Inlet Conveyor 2 DOL Inlet Control SEQ

CV_-0230-001 Grit Conveyor 1 DOL Inlet Control SEQ

FCV-0230-004 Secondary Plant Flow Control
Valve

MV Inlet Control SEQ

SV_-0210-021 Inlet Screen 1 Service Water
Valve

DV w FB Inlet Control SEQ

SV_-0210-022 Inlet Screen 2 Service Water
Valve

DV w FB Inlet Control SEQ

SV_-0230-001 Grit Wash Service Water Valve DV w FB Inlet Control SEQ

SV_-0230-002 Grit Mixing Service Water
Valve

DV w FB Inlet Control SEQ

NB: ‘Device Level Interlocks’ (if any) are specified further in the document

2.6.10.1 SPECIFIC CONTROL CHARACTERISTICS
None

2.6.11 INLET WORKS INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to Analogue Instruments and Digital Switches.

INSTRUMENTATION
Equipment Tag Description Filtered Type

FIT-0100-001 Raw Sewerage Flow-meter Yes FM
MAG (Tot & R-
Flow)

FIT-0210-006 Secondary Plant Bypass Flow-
meter

Yes FM
MAG (Tot & R-
Flow)

FIT-0230-001 Secondary Plant Flow-meter Smoothed FM
MAG (Tot & R-
Flow)

LS_-0210-002 Inlet Screen 1 Level Switch High de-
bounce 2s

DI

LS_-0210-003 Inlet Screen 1 Level Switch High
High

de-
bounce 2s

DI
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INSTRUMENTATION
Equipment Tag Description Filtered Type

LS_-0210-004 Inlet Screen 2 Level Switch High
High

de-
bounce 2s

DI

LS_-0210-005 Inlet Screen 2 Level Switch High
High

de-
bounce 2s

DI

2.6.11.1 SPECIFIC CONTROL CHARACTERISTICS
None

2.6.12 SET-POINTS (OPERATOR ADJUSTABLE AND HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific Control Selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/Operational requirements.

SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

Process Set-point

Screen 1 Run-On Time INT 1 0 15 min Y / OP N/A

Screen 1 Clear Time INT 15 0 15 min Y / OP N/A

Screen 1 Service Water
Solenoid Open Time

INT 25 0 60 s Y / OP N/A

Screen 1 Service Water
Solenoid Off Time

INT 0 300 s Y / OP N/A

Screen 2 Run-On Time INT 1 0 15 min Y / OP N/A

Screen 2 Clear Time INT 15 0 15 min Y / OP N/A

Screen 2 Service Water
Solenoid Open Time

INT 25 0 60 s Y / OP N/A

Screen 2 Service Water
Solenoid Off Time

INT 0 300 s Y / OP N/A

Reduced Flow SW Interval
Time

60 0 600 sec Y / OP N/A

Grit Incline Screw Conveyor
Run Time

INT 5 0 15 min Y / OP N/A

Grit Incline Screw Conveyor
Interval Time

INT 2 0 24 Hr Y / OP N/A

Grit Mix Service Water
Solenoid Open Time

INT 15 0 60 s Y / OP N/A
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SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

Grit Wash Service Water
Solenoid Open Time

INT 20 0 60 s Y / OP N/A

ADWF REAL 2.45 L/s Y /
ENG

N/A

ADWF Multiple Factor REAL 3.0 0 3 N/A Y /
ENG

N/A

Max Short-Term Plant SP REAL 15 0 20 L/s Y /
ENG

N/A

Max Long-Term Plant SP*
(calc)

REAL 7.35 0 15 L/s Y /
ENG

N/A

Time Delay to start
secondary plant flow control
to maintain Max. Plant SP

INT 0 60 s Y /
ENG

N/A

Short term Max Time SP INT 250 0 500 s Y /
ENG

N/A

Long term Max Activation
Time SP

INT 0 800 s Y /
ENG

N/A

Detailed below is a table of the set-points (Process, Alarms and Specific Control Selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/Operational requirements.

SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

Process Set-point

Alarm Set-points

Raw Sewage Flow High REAL 20 0 50 L/s Y /
ENG

60s

Raw Sewage Flow High High REAL 40 0 50 L/s Y /
ENG

60s

Secondary Plant Flow High
High

REAL 15 0 25 L/s Y /
ENG

15m

Secondary Plant Bypass Flow
Low Low (Active)

REAL 1 0 50 L/s Y /
ENG

30s
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SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

Specific Control Selections

(Grit System) - Service Water
Valve Mode

BOOL On On
Bypass

Y / OP N/A

(Screen Conveyors) Service
Water Valve Mode

BOOL On Normal
Reduced Flow

Y / OP N/A

NB: * This set-point will automatically reduce by 0.73 if one membrane tank is offline.

2.6.13 AUTOMATIC CONTROL
The Inlet Works consists of an integrated unit which includes screenings and grit removal
tankage, together with 2 fixed speed inclined screenings screw conveyors which operate
independently of each other in a Duty capacity (only), together with an inclined grit
conveyor, which is timer operated.
A level switch in each screenings tank starts the related screenings conveyor, which is then
operated on a timed basis; whereas the grit conveyor is operated on a timed basis only.
There is a level switch for High High in each screenings tank, which denotes an overflow to
the manual bar screen.
Service water for washing and sparging is provided to the screenings and grit sections via
solenoid valves.
Refer also Section 2.3 – Operational Description and Overview.

RN 2

DUTY CNTRL

Run Duty
Run Standby

AV1
AV2

RN 1

Screen 1 AV

Screen Running for 1 min &
SW Run On Time Not Elapsed

INLET Screen 1

INLET Screen 2
Screen 2 AV

Run LogicLS_-0210-002 High

Screen Conveyor
Run On Time Elapsed

Screen 1 SW
ValveOP

Low Flow , No Flow or Screen1 Not Running

Screen Conveyor Clear Time

DelayLS_-0210-002 High

Reduced Flow SW Interval Time &
SW Run On Time Not Elapsed

Grit Conveyor Running for 1 min &
Grit Conveyor SW Run On Time Not Elapsed

Grit Conveyor
SW Valve
Wash / Mix

Grit ConveyorRun LogicGrit Conveyor
Interval Time Elapsed

Grit Conveyor
Run Time Elapsed

RN 2

De-bounce 60s

DelayInlet Flow FIT-0110 PV
High / High High

Figure 1: Inlet Overall Control Scheme
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2.6.14 INLET SCREEN CONTROL LOGIC
The Packaged Unit consists of two Screen Conveyors that operate in standard Duty mode.
Control of the Screen Conveyors is accomplished using the conductivity type level
switches and timers. The control of the Screens is split into four distinct sections:

 Conveyor Control
 Duty Control
 Overflow Control (Detailed in Abnormal Actions)
 Service Water Control Valve

2.6.14.1 START-UP PRE-REQUISITES (AVAILABILITY)
The Inlet Screen Works is Available for Start if

 At Least ‘1’ Inlet Screen is Available for Automatic operation
 Associated Service Water valve is available for Automatic Operation

NB: If the Service Water System is Unavailable the screens still operate.

Control Logic Details
DetailsControl Details
Conveyor
Control

IF either ‘LS_-0210-002/4’ switch detects High Level for (de-
bounce) period
Then Start the Duty Screen Conveyor ‘CV_-0210-001/2’

IF the Active ‘LS_-0210-002/4’ switch detects Normal Level & Duty
Screen
Conveyor Run On Time has Elapsed
Then Stop the Duty Screen Conveyor ‘CV_-0210-001/2’

Switch Conveyor Duty to Previous Standby Device

Service
Water Valve

IF Inlet Screen Conveyors are in either of following conditions:
 Low Flow – Defined As Low Alarm SP
 No Flow – Defined as Low Low Alarm SP
 Screen Conveyer Not Operating

for a period of time specified by ‘Reduced Flow Interval Time’
Then Switch the Service Water Valve Operating Mode to
‘Reduced Flow’.
IF Service Water Valve Operating in ‘Normal’ Mode &
IF the Screen Conveyor ‘CV_-0210-001/2’ has been Running for a
period of ‘1’ Minute
Then Open the Service Water Valve ‘SV_-0210-021/22’
IF the Service Water Valve ‘SV_-0210-021/22’ has been Open for a
period of ‘Screen Service Water Solenoid Open Time’
Then Close the Service Water Valve ‘SV_-0210-021/22’
IF Service Water Valve Operating in ‘Reduced Flow’ Mode & a
period of Screen Service Water Solenoid Off Time’ has elapsed
Then Open the Service Water Valve ‘SV_-0210-021/22’

NB: See above for Close Conditions
NB: If the Service Water is Not available then SW Valves do not

Operate.
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Control Logic Details
DetailsControl Details
Duty Control IF

 The Screen Conveyor ‘CV_-0210-001/2’ is ‘Running’ & ‘LS_-
0210-002/4’ switch Remains at High Level for a period of
‘Screen 1/2 Clear  Time’

OR
 Raw Sewerage Flow ‘FIT-0100-001’ + Filtrate Flow ‘FIT-0420-

026’ is greater than the ‘Secondary Plant Short-term Max
Flow SP for a period of time specified by ‘Short-term Max
Time’

OR
 Raw Sewerage Flow ‘FIT-0100-001’ is above Loop High /

High High Alarm Set-point for de-bounce period of 60s
Then Start the Standby Screen Conveyor ‘CV_-0210-001/2’

IF Condition (b, c) recedes for a de-bounce period of 60 s (Hard
coded)

Standby conveyor runs for Run On Time

NB: For (a) Refer to ‘Conveyor Control’ for details on
Commanding the Conveyor to Stop.

Overflow This will be discussed in the Abnormal Section
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2.6.15 GRIT REMOVAL CONTROL
The grit removal system receives screened sewage from the inlet screens. The collected
grit is removed via a grit conveyer and is also washed during removal using service water.
A water sparger operates intermittently providing mixing in the tank to keep the organic
matter suspended. The grit conveyer will operate on a timer basis (operator adjustable).
The control of the Grit System is split into four distinct sections:

 Mode Selection
 Grit Conveyor
 Service Water Valve
Control Details

Mode IF the Grit Conveyor System is switched to ‘Bypass Mode’ by
Operator Selection
Then Grit System including ‘Conveyor’ and ‘Service Water
Valves’ are NOT Operated in ‘Automatic Mode’.

NB: The Operator can Operate devices in Manual Mode from
OWS.

Grit
Conveyor

IF the Grit Conveyor System is not in ‘Bypass mode’ and the
period of time specified by ‘Grit Screw Conveyor Interval Time’
has elapsed
Then Run the Grit Conveyor ‘CV_-0230-001

IF ‘Grit Screw Conveyor Run Time’ has elapsed
Then Stop the Grit Conveyor ‘CV_-0230-001

Service
Water Valve

IF the Grit Conveyor ‘CV_-0230-001’ has been Running for a
period of ‘1’ Minute
Then Open the Service Water Valve ‘SV_-0230-001/2’

IF the Service Water Valve ‘SV_-0230-001/2’ has been Open for a
period of ‘Wash/Mix Screen Service Water Open Time’
Then Close the Service Water Valve ‘SV_-0230-001/2’

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 276 of 667



Canungra STP Operations Manual - Inlet Works

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 28 of 33
Note: Printed copies of this document should be verified for currency against the published electronic copy.

2.6.16 SECONDARY PLANT FLOW CONTROL
The figure below shows the control scheme designed to meet the required set-point
control of the Secondary Plant Flow. The Flow-rate to the Secondary Plant can be either
manually set to a constant value or modulated to optimise plant performance. There are
essentially two automatically selected Set-points for the control:

 Secondary Plant Short-term Max SP
 Secondary Plant Long-term Max SP (De-rated depending on Number of MBR’s On-

Line)

Secondary Plant
FCV %

Secondary Plant
Short-term Max SP

Secondary Plant
Flow FIT-0230 PV

 Short term Max Time SP

+PID

Secondary Plant
Long-term Max SP (Calc)

>Secondary Flow
FIT-0230 PV Delay

Delay to Activate
Secondary Plant Short-term Max SP

Delay

Secondary Plant
Short-term Max SP

Latch

Start
Stop

 Long term Max SP Activation Time

Secondary Plant FCV
@ 100 % Delay

De-Rate

No. of MBR On-Line

MBR Dual On-
Line Control

2.6.16.1 CONTROL LOOP DETAILS
Secondary Plant Short-term Max SP
The Engineer enters a set-point value for the Inlet Works on the OWS. This value does not
change unless changed by the Engineer. The value is adjustable in the specified range.
The following set-points are applicable to operating in this set-up.

 Short-term Max Time SP
 Delay to Activate Short-term Max SP

Secondary Plant Long-term Max SP (Calculated / Derived)
The Engineer enters a set-point value for ‘ADWF’ for Inlet Works on the OWS. This value
does not change unless changed by the Engineer. The value is adjustable in the specified
range. It is used to calculate the above named set-point.
The Secondary Plant Long-term Max SP is de-rated if there is only 1 MBR On-Line.
If the Secondary Plant Flow as measured by FIT-0230-001 PV remains above ‘Secondary
Plant Short-term Max SP’ for ‘Delay to Activate Secondary Plant Short-term Max SP’ longer
than the ‘Short term Max Time SP’
Then the Secondary Plant FCV is controlled to ‘Secondary Plant Short-term Max SP’
(Calculated).
NB: This Also Activates Dual MBR Operation
If the Secondary Plant FCV is in a Fully Open Position for a period of ‘Long term Max
Activation Time SP’
Then the Secondary Plant FCV is controlled to ‘Secondary Plant Long-term Max SP’.
The Control for the Secondary Plant Flow uses a single loop control algorithm only,
implemented with a standard Siemens PID block. The Flow-rate is compared to the Active
Flow SP. On an increase in Flow-rate, it decreases the % Open of the Flow Control Valve
and similarly on a decrease in Flow-rate it increases the % Open of the Flow Control Valve.
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2.6.17 DEVICE LEVEL INTERLOCKS
The control blocks for the following devices will have the Interlock conditions as detailed
below.

Table

Device I/L Source Permissive Trip Action

Man Auto
S-Recycle Re-
Screen Valve ‘FCV-
0540-030’
S-Recycle Re-
Screen ‘Mode’

LS_-0210-003/5 – High High
FIT-0100-001 Flow – High

High High
Fault

Normal
Inactive

Normal
Inactive

Close Valve

2.6.18 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority


Initiator Initiator Trigger Response Alarm Description P

FIT-0100-001 High OR High
High
(de-bounce)

Run Both Screen Conveyors –
Duty/Assist
See Device I/L Table

Raw Sewerage High /
High High Flow

FIT-0100-001 Fault See Device I/L Table
Sludge Re-Screen Selection
force to Off (One-Shot)

Raw Sewerage Flow-
meter Fault

LS_-0210-003
or 5

High High Run Both Screen Conveyors –
Duty/Assist

See Device I/L Table
Sludge Re-Screen Selection
force to Off (One-Shot)

NB: Each Conveyor Stops on
High Switch Not active for Run
On Time

Overflow to Manual
Bypass Screen

1

Check manual isolation valve
VV_-0110-009 and/or VV_-
0110-010 status.  Open or
close as required.
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Initiator Initiator Trigger Response Alarm Description P

FIT-0230-001 >High High SP None Possible Secondary
Plant Overflow

1

Check influent flow, filtrate
pump station flow and S-
Recycle re-screen status.

FIT-0230-001 >Short term
Max SP
(de-bounce
10min)

None Generate an Alarm 1

Check influent flow, filtrate
pump station flow and S-
Recycle re-screen status.

FIT-0210-001 >Low Low
Alarm SP

None Secondary Plant in
Bypass

1

Check if FCV-0230-004 is
closed or partially closed.
Check FITQ-0230-001 trend
and whether or not FCV-0230-
004 is operating as per design
intent.

CV_-0210-
001

Fault Duty Screen - Shutdown
IF stdby – Avail
Then Rotate Duty
Else  Close FCV-0230-001

Grit System Shutdown
Secondary Plant -

Disabled

Screen Conveyor # -
Fault
Inlet Works - Fail

2
1

CV_-0230-
001

Fault Grit Conveyor - Shutdown Manual Grit Screening
Only

SV_-0210-021
SV_-0210-022

Fault None SW Water Valve Failure

SV_-0230-001
SV_-0230-002

Fault None SW Water Valve Failure

FCV-0230-
001

Fault None Secondary Plant in
Bypass

1

FIT-0230-001 Fault Hold Current Position of FCV-
0230-001

Secondary Plant Flow-
meter Fault

Service
Water

Unavailable Service Water Sparge valves –
Do not Operate

None

2.6.18.1 MONITORING
The following is displayed on the OWS:

 Specific Control selections as detailed in the Operations Section below
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 The status/measured value of each instrument in the Equipment Instrument Table
 The required status of each device as listed under the Equipment Control device

Table
 Alarms as referred to in the Abnormal Conditions table above

2.6.18.2 OPERATIONS
The following Equipment Devices as detailed in Set-point table specific Control Selections,
have the following mode selections:

 Grit System Service Water Valve Mode Selection, On/Bypass
 Screen Conveyors Service Water Mode Selection, Normal/Reduced Flow

2.6.18.3 SET-POINTS
The required flow set-points are calculated as follows:

Set-Point Details

Max Long-Term Plant SP ADWF Multiple Factor (Def 3) x ADWF (Adjustable)

2.6.18.4 TRENDING
The following specific Group Trend displays have been configured for the Inlet Works
System and are accessible directly from the Inlet Works Page.
2.6.18.5 INLET WORKS FLOW
This Inlet Works Flow Trend page displays the following:

 Raw Sewage flow (L/s)
 Secondary Plant Flow (L/s)
 Bypass Flow (L/s)
 Screen 1 running / stopped
 Screen 2 running / stopped
 Grit screw running / stopped

2.6.18.6 INLET WORKS CUMULATIVE FLOW
The Inlet Works Cumulative Flow Trend page displays the following;

 Raw Sewage cumulative daily flow (kL)
 Secondary Plant cumulative daily Flow (kL)
 Bypass Flow cumulative daily flow (kL)

2.6.18.7 SECONDARY PLANT FLOW CONTROL VALVE
This Secondary Plant Flow Control Valve Trend page displays the following:

 Secondary Plant Flow (L/s)
 PID Set-point
 Valve Position
 Bypass Flow-rate (L/s)

2.6.18.8 POWER FAILURE
When power in not available to site, the secondary plant flow control valve closes as per
design intent to prevent any potential major overflows from the process tanks.
During which time, if the external sewerage pump stations are online the incoming
sewage will be bypassed from the sewerage treatment facility to the creek.
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2.7 DRAWING LISTING
 486/5/5 – 0094-005 – Inlet Works – P & ID
 486/5/5 – 0094-200 – Inlet Works – General Arrangement
 486/5/5 – 0094-201 – Inlet Works – General Arrangement – Side Elevation
 486/5/5 – 0094-202 – Inlet Works – Raw Water Inlet Pipework Arrangement
 486/5/5 – 0094-203 – Inlet Works – Grit Chamber By-Pass Pipework Arrangement
 486/5/5 – 0094-204 – Inlet Works – Wet Weather By-Pass Pipework Arrangement
 486/5/5 – 0094-205 – Inlet Works – Screened Effluent to STP Pipework Arrangement
 486/5/5 – 0094-206 – Inlet Works – Manual Screen Overflow Pipework Arrangement
 486/5/5 – 0094-210 – Inlet Works – Service Water Pipework Arrangement
 486/5/5 – 0094-214 – Inlet Works – Maintenance Platform Arrangement
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2.8 ISOLATION VALVE LISTING
Sections For Maintenance Manual Isolation Valves

Spirac Inlet Screen Tank
(TK_-0210-001)
Complete with Spirac CCP250-3 Conveyor
(CV_-0210-001)

DN150 Keystone F952 Knifegate Valve
(VV_-0210-007)
DN150 Keystone F952 Knifegate Valve
(VV_-0210-009)
DN15 Keystone F152 Ball Valve
(VV_-0210-023)
DN25 Keystone F152 Ball Valve
(VV_-1030-011)

Spirac Inlet Screen Tank (TK_-0210-002)
Complete with Spirac CCP250-3 Conveyor
(CV_-0210-002)

DN150 Keystone F952 Knifegate Valve
(VV_-0210-008)
DN150 Keystone F952 Knifegate Valve
(VV_-0210-010)
DN15 Keystone F152 Ball Valve
(VV_-0210-024)
DN25 Keystone F152 Ball Valve
(VV_-1030-011)

Aquatec-Maxcon Grit Tank
(TK_-0230-001)
Complete with Spirac SAW420 Conveyor
(CV_-0230-001)

DN250 Keystone F952 Knifegate Valve
(VV_-0210-011)
DN15 Keystone F152 Ball Valve
(VV_-0230-021)
DN15 Keystone F152 Ball Valve
(VV_-0230-022)
DN25 Keystone F152 Ball Valve
(VV_-1030-011)

Endress + Hauser 50W2H Flowmeter
(Raw Sewage) (FITQ-0210-001)

DN150 Keystone F952 Knifegate Valve
(VV_-0210-002)
DN150 Keystone F952 Knifegate Valve
(VV_-0210-007)
DN150 Keystone F952 Knifegate Valve
(VV_-0210-008)

Endress + Hauser 50W2H Flowmeter
(Plant By-Pass) (FITQ-0210-006)

DN150 Keystone F952 Knifegate Valve
(VV_-0210-007)
DN150 Keystone F952 Knifegate Valve
(VV_-0210-008)

Endress + Hauser 50W1F Flowmeter
(Secondary Plant Influent) (FITQ-0230-001)

DN150 Gemu (Pneumatic) Diaphragm
Valve
(FCV-0230-004)
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1 INTRODUCTION
The Canungra Sewerage Treatment Plant (STP) treats wastewater from the Canungra
region in the Scenic Rim Area.
The plant is designed to process average dry weather flows up to 300m3/day and 1500EP.
Note however that initial hydraulic capacity will be limited to 240 m3/day and 935EP until
2016; at which time two additional membrane modules will be installed.
The Canungra STP is divided into the following sections;

 Inlet Works (Screens, Grit Removal and Wet Weather By-Pass)
 Secondary Treatment Processes (Anaerobic, Pre-anoxic, Aeration, De-aeration,

Post-Anoxic, Scum and Wasting and RAS Recycle Pump Stations)
 Tertiary Treatment Processes (MBR Process) and Creek Outfall
 Sludge Handling (Polymer System, Sludge Dewatering Unit and Sludge Storage)
 Chemical Dosing (Sugar, Sodium Hydroxide, Sodium Hypochlorite and Aluminium

Sulphate)
 Utilities (Compressed Air, Service Water, Potable Water and Back-up Generator)

The information contained in this operating manual has been prepared from the process
schedules, functional descriptions and arrangement and assembly drawings – with the
basic structure of the manual being divided into eight headings for each section.
The nine headings include the following for the Secondary Treatment Process:

 2.1 Process Overview
 2.2 Equipment Listing
 2.3 Operational Description and Overview (Process)
 2.4 Process Schedule
 2.5 Operation Setpoints, Modes of Control, Alarms and SCADA/OWS (Modes of

Control)
 2.6 SCADA Pages
 2.7 Control Description
 2.8 Drawing Listing
 2.9 Isolation Valve Listing

NB – Heading 2.6 overlaps headings 2.3 and 2.4 in relation to programming of the PLC /
SCADA; and is therefore more detailed.
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2 0500 SECONDARY TREATMENT PROCESS
2.1 PROCESS OVERVIEW
The secondary treatment process within the upgraded Canungra STP comprises a
Membrane Bioreactor (MBR) under the 5-stage Bardenpho configuration. The anaerobic
and anoxic zones of the bioreactor process are located within the existing oxidation ditch
structure, while the aerobic, de-aeration, post-anoxic and membrane zones are located
within a new concrete tank.
The secondary treatment plant, biologically is designed to clarify and treat flows up to 3 x
ADWF (10.3L/s). Flows in excess of 3 x ADWF are mainly bypassed directly from
downstream of the inlet works to the plant outfall. The flow into the secondary plant is
controlled by the modulating valve FCV-0230-004 from downstream flowmeter FIT-0230-
001.
Note that the MBR zones, as part of the secondary process, are treated as a separate
process entity to the secondary treatment process for the purpose of the O&M – for
operation of the MBR zones, refer to the separate Section 0600 – MBR.
The screened and degritted sewage flow to the secondary treatment process can be
manually set, or determined by two automatically selected set-points; being Secondary
Plant Short-term Max SP, or Secondary Plant Long-term Max SP. (for which consideration is
also given to whether one or both MBR processes are operative).
Note that in order to prevent unnecessary bypassing of screened sewage, a maximum
duration delay has been implemented to enable conditional flows >3 x ADWF to flow for
secondary treatment.
Derivation of sewage flow control and set-points is detailed in the separate Section 0200 –
Pre-Treatment Works.
The Secondary Treatment process units covered in this description include:

 Anaerobic and anoxic tankage (within the existing oxidation ditch)
 Aerobic, de-aeration, and post-anoxic tankage (within a new structure)
 Aeration system (comprising blowers and diffusers) for the aerobic zone
 Three pump stations for the R-, A- and S-recycles
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2.2 EQUIPMENT LISTING
2.2.1 AERATION EQUIPMENT
The aeration process comprises the following equipment;

 Two Ingersoll Rand roots type positive displacement type blowers (BL_-0650-003
and BL_-0520-001). c/w temperature switches TS_-0650-003 & TS_-0520-004.

 One pressure switch (PS_-0520-007)
 One motorised valve (FCV-0520-003)
 Two aerobic zone DO analysers 1 & 2 (AIT-0511-003 & AIT-0511-004)
 AquaBlade fine pore membrane diffusers

2.2.2 R-RECYCLE PUMP STATION EQUIPMENT
The R-recycle pump station comprises the following equipment;

 Two Grundfos dry mounted submersible pumps (PU_-0540-101 and PU_-0540-102).
 One Endress + Hauser R-recycle flowmeter (FITQ-0540-001).

2.2.3 A-RECYCLE PUMP STATION EQUIPMENT
The A-recycle pump station comprises the following equipment;

 Two Grundfos dry mounted submersible pumps (PU_-0540-201 and PU_-0540-202).
 One Endress + Hauser A-recycle flowmeter (FITQ-0540-011).

2.2.4 S-RECYCLE PUMP STATION EQUIPMENT
The S-recycle pump station comprises the following equipment;

 Two Grundfos dry mounted submersible pumps (PU_-0540-301 and PU_-0540-302).
 One Endress + Hauser S-recycle flowmeter (FITQ-0540-021).

2.2.5 BIOREACTOR MIXER EQUIPMENT
The bioreactor mixer process comprises the following equipment;

 Two Grundfos submersible propeller anaerobic mixers (MX_-0511-001 and MX_-
0511-002).

 Two Grundfos submersible propeller anoxic mixers (MX_-0511-003 and MX_-0511-
004).

 Two Grundfos submersible propeller de-aeration mixers (MX_-0511-005 and MX_-
0511-006).

 Two Grundfos submersible propeller post-anoxic mixers (MX_-0511-007 and MX_-
0511-008).

 pH analyser at amoxin zone1
 Note chemical injection points at different zones

 Alum x 2
 Caustic
 Sugar x 2

 Level switches – anaerobic zone and deaeration zone
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2.3 OPERATIONAL DESCRIPTION AND OVERVIEW (PROCESS)
2.3.1 ANAEROBIC AND ANOXIC ZONES OVERVIEW
Screened and degritted sewage gravitates from the inlet works to the anaerobic zone.
Biomass is also returned from the downstream end of the anoxic zone to the anaerobic
zone via the R-recycle pumps, in order to facilitate excess biological phosphorus removal.
The flow however is controlled to minimise the return of nitrate to the anaerobic zone.
Under normal operation, the duty / standby R-recycle pumps are flow paced to the
anaerobic zone inlet flowmeter (FITQ-0230-001) to provide a consistent concentration of
biomass in the anaerobic zone.
Within the anaerobic zone are mounted two submersible guide rail mounted mixers (MX_-
0511-001 & MX_-0511-002), which keep the mixed liquor in suspension (i.e. prevent solids
deposition) and minimise short-circuiting.
Provision is provided to dose alum into the zone to assist with phosphorus removal.
Flow from the anaerobic zone in turn flows over a weir to the anoxic zone, where it is
mixed with the A-recycle flow. Duty / standby A-recycle pumps are used to transfer mixed
liquor from de-aeration cell 2 to the anoxic zone. Flow discharges from the anoxic zone to
the aerobic zone (located in the new tank) via a bellmouth weir. The weir also discharges
any accumulated scum; and a service water spray is provided to disperse any float build-
up.
Within the anoxic zone are mounted two submersible guide rail mounted mixers (MX_-
0511-003 & MX_-0511-004), which keep the mixed liquor in suspension (i.e. prevent solids
deposition) and minimise short-circuiting. Also located in the zone is a pH analyser.
The volume of the anaerobic zone is 69kL; and the anoxic zone 120kL.
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2.3.2 AEROBIC, DE-AERATION, AND POST-ANOXIC ZONES OVERVIEW
The mixed liquor from the anoxic zone gravitates to the aerobic zone, which also receives
the sludge return from the membrane tanks (known as the S-recycle). Within the aerobic
zone, the mixed liquor is aerated via floor mounted, removable, AquaBlade fine-bubble
membrane diffusers, fed with air supplied via roots-type blowers. The speed of the blowers
is varied to maintain a DO set-point, under feedback control.
To monitor and control DO within the zone, two DO transmitters are installed; being AIT-
0511-003 & AIT-0511-004.
The outflow from the aerobic zone then underpasses through to the de-aeration zone to
allow the DO to decay to low levels before the A-recycle is withdrawn. The de-aeration
zone is divided into two cells, with the recycle drawn from the downstream cell.
Within each of the cells of the de-aeration zone are mounted two submersible guide rail
mounted mixers (MX_-0511-005 & MX_-0511-006), which keep the mixed liquor in
suspension (i.e. prevent solids deposition) and minimise short-circuiting.
The outflow from the de-aeration zone underpasses to the post-anoxic zone. Liquid sugar
(i.e. a carbon source) is then dosed to the post-anoxic zone to enhance denitrification.
Similarly to the upstream zones, within the post-anoxic zone are mounted two submersible
guide rail mounted mixers (MX_-0511-007 & MX_-0511-008), which keep the mixed liquor in
suspension (i.e. prevent solids deposition) and minimise short-circuiting.
Provision is provided to dose alum into the zone to assist with phosphorus removal.
Flow from the post-anoxic zone discharges to one or both of the membrane tanks 1 & 2 for
clarification. The membrane bioreactor zone achieves complete solids separation using
micro-filtration membranes to produce high quality treated effluent (permeate). The
permeate discharges under gravity to the permeate storage tank, while the retained
biomass is recycled to the start of the aerobic zone via the duty / standby S-recycle
pumps.
The volume of the aerobic zone is 117kL; the de-aeration cells 1 & 2 are each 10.9kL; and
the post-anoxic cells 1 & 2 are each 19kL.
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2.3.3 AERATION PROCESS OVERVIEW
Air is supplied to both the aerobic zone and the membrane tanks utilising four positive
displacement Roots type blowers operating in the following configuration:

 One duty unit – For aeration of the aerobic zone
 Two duty units – One for each of the two membrane tanks
 One common standby unit

The following text refers to the aeration requirements for the aerobic zone.
The duty positive displacement blower for the aerobic zone discharges air to AquaBlade
fine pore membrane diffusers mounted on the floor of the aerobic zone.
Under normal operations, the speed of the blower – and therefore the air flow – is
adjustable, in order to maintain a specified dissolved oxygen (DO) concentration at the
end of the zone.
Note that there are three headers which provide the diffusers with air, and a
corresponding entry on the OWS. In the event that a header/s is taken off line it is
necessary to enter on the OWS the number of active headers in order to prevent
excessive air being forced through the reduced number of diffusers. This must be done
prior to the physical isolation of air from the header/s. In response, the blower will limit the
amount of air available to the remaining diffusers. Note that when standby blower
BL_0650-003 is operative that only one header can be off-line, as the airflow will be
excessive if two headers are of-line.
Over time, the AquaBlade fine pore membrane diffusers can become fouled due to
aging of the membrane material and/or build-up of deposits on the diffuser surface
and/or pores. To minimise fouling, the diffusers can be periodically ‘bumped’ – the act of
temporarily increasing the air flow to the cell for a set duration of time.
The aerobic zone will undergo diffuser ‘bumping’ on a weekly and/or monthly basis with
the process being initiated automatically and/or by the operator. On completion of a
‘bumping’ sequence, the aeration control will return to the previously selected operating
mode.
The following four modes are provided for control of the aerobic zone aeration:

 Mode 1: Constant Blower Speed – The duty blower is operated at the speed input
at the OWS.

 Mode 2: Scheduled Blower Speed – As per the above mode; except the blower
speed is automatically varied up to twenty four times per day (according to a
schedule).

 Mode 3: Constant DO Set-point – The duty blower speed is adjusted to maintain
the dissolved oxygen (DO) set-point input at the SCADA.

 Mode 4: Scheduled DO Set-point – As per mode 3; except the DO set-point is
automatically varied up to twenty four per day (according to a DO set-point
schedule).
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2.3.4 R-RECYCLE PUMP STATION PROCESS OVERVIEW
Two Grundfos dry mounted submersible pumps are used to recycle mixed liquor from the
end of the anoxic zone to the start of the anaerobic zone; within the existing oxidation
ditch. The pumps are configured Duty / Standby and are VF driven. The R-recycle provides
the biomass to the anaerobic zone to facilitate excess biological phosphorus removal,
with any/all flows to be controlled to minimise the return of nitrate to the anaerobic zone.
The following three modes are provided for control of the R-recycle:

 Mode 1: Constant Speed – The duty submersible pump is operated at the speed
set-point specified at the OWS. This mode is provided to enable ongoing
operation, when the R-recycle flowmeter (FIT-0540-001) is not available.

 Mode 2: Constant Flow – The speed of the duty submersible pump is controlled to
maintain a specified flow set-point under feedback control from the R-recycle
flowmeter (FIT-0540-001).

 Mode 3: Flow Paced – The R-recycle flowrate set-point is calculated from an
operator selected ratio set-point multiplied by the time-smoothed flowrate of
sewage to the anaerobic zone (as measured by FITQ-0230-001). As per Mode 2 –
The speed of the duty submersible pump is controlled to deliver the calculated
flow set-point via feedback from the R-recycle flowmeter (FIT-0540-001).

2.3.5 A-RECYCLE PUMP STATION PROCESS OVERVIEW
Two Grundfos dry mounted submersible pumps are used to recycle mixed liquor from the
de-aeration cell 2 in the new bioreactor tank to the start of the anoxic zone within the
existing oxidation ditch. The pumps are configured Duty / Standby and are VF driven. The
mixed liquor from de-aeration cell 2 contains high concentrations of nitrate which is
transferred to the anoxic cells where the denitrification process occurs.
The following three modes are provided for control of the A-recycle;

 Mode 1: Constant Speed – The duty submersible pump is operated at the speed
set-point specified at the OWS. This mode is provided to enable ongoing
operation, when the A-recycle flowmeter (FIT-0540-011) is not available.

 Mode 2: Constant Flow – The speed of the duty submersible pump is controlled to
maintain a specified flow set-point under feedback control from the A-recycle
flowmeter (FIT-0540-011).

 Mode 3: Flow Paced – The A-recycle flowrate set-point is calculated from an
operator selected ratio set-point multiplied by the time-smoothed flowrate of
sewage to the anaerobic zone (as measured by FITQ-0230-001). As per Mode 2 –
The speed of the duty submersible pump is controlled to deliver the calculated
flow set-point via feedback from the A-recycle flowmeter (FIT-0540-011).
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2.3.6 S-RECYCLE PUMP STATION PROCESS OVERVIEW
Two Grundfos dry mounted submersible pumps are used to recycle mixed liquor from the
membrane tanks to the start of the aerobic zone within the new bioreactor tank. The
pumps are configured Duty / Standby and are VF driven. Actuated valves determine
which of the two membrane tanks to withdraw S-recycle. There is also an option for the
pump delivery to be directed to the inlet works.
The withdrawal of permeate through the membranes increases the concentration of
mixed liquor in the membrane tanks. The S-recycle flowrate has a strong bearing on the
solids concentration in the membrane tanks, aerobic zone, and anoxic zones, and
therefore the prevailing mass fractions in the secondary treatment process. It also impacts
on the DO concentration in the membrane tanks, and the rate at which oxygen is
returned from the membrane tanks to the aerobic zone.
During dry weather, the withdrawal of mixed liquor to the S-recycle alternates between
the two tanks. Regardless of which mode of control is applied to the Membrane Tanks (ie.
‘Alternating – Off-Line’ or ‘Alternating – Pass-through’) (see MBR Section), the S-recycle will
always withdrawn from the aerated membrane tank. Under alternating membrane tank
operation, the S-recycle flow is continuous, but the tank from which the flow is withdrawn
will alternate.
The following three modes are provided for control of the S-recycle;

 Mode 1: Constant Speed – The duty submersible pump is operated at the speed
set-point specified at the OWS. This mode is provided to enable ongoing
operation, when the S-recycle flowmeter (FIT-0540-011) is not available.

 Mode 2: Constant Flow – The speed of the duty submersible pump is controlled to
maintain a specified flow set-point under feedback control from the S-recycle
flowmeter (FIT-0540-011).

 Mode 3: Flow Paced – The S-recycle flowrate set-point is calculated from an
operator selected ratio set-point multiplied by the time-smoothed flowrate of
sewage to the anaerobic zone (as measured by FITQ-0230-001). As per Mode 2 –
The speed of the duty submersible pump is controlled to deliver the calculated
flow set-point via feedback from the S-recycle flowmeter (FIT-0540-011).

 Re-Screen mode: The rescreen mode is operator initiated.  If S-Recycle system re-
screen mode is initiated, control valve FCV-0540-030 will open and FCV-0540-027
will close.  Flow from S-Recycle will be redirected (partially) to the inlet works for
rescreening whilst part of the S-Recycle flow continues to flow to the aeration tank
via the manual flow control valve VV_-0541-031.

2.3.7 BIOREACTOR MIXER PROCESS OVERVIEW
The Grundfos submersible propeller mixers – located in the non-aerated cells of the
bioreactor – are utilised to keep the mixed liquor in suspension to maintain homogeneity
and minimize short-circuiting of flow through the cell. The mixers operate continuously, and
are fitted with water-in-oil and water-in-stator seal failure detectors.
The mixers are mounted vertically (and angled horizontally) in each cell to ensure
optimum mixing and the prevention of solids deposition throughout the entire cell.
The operation of the mixer prevents – as far as reasonably practical – vortices, vibration
and limits air entrainment into the liquid and/or generate surface splashing.
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2.3.8 OPERATING NOTES
This section outlines some key operating notes regarding this secondary treatment system
for the operator as a guideline.
Operating Parameter Check:
Operator should use handheld instruments to check the operation conditions in individual
compartments.  The parameters to be checked are as per the following:
Anerobic Zone – pH/DO/Conductivity/MLSS
Anoxic Zone 1 – pH/DO/MLSS
Aeration Zone – DO/MLSS
Deaeration Zone - DO/MLSS
Anoxic Zone 2 – DO/MLSS/Ammonia
Online Analytical Instruments:
Operation should use handheld instruments (calibrated) to check and verify online
analytical instruments operation

 Anoxic Zone 1 pH: check and verify pH instruments weekly.  Recalibrate as
required. Clean pH instrument sensor weekly.

 Aeration Zone DO: Check and verify DO instrument weekly.  Recalibrate as
required.  Clean DO instrument sensor weekly.

Scum and Foam:
Operator shall inspect any scum and foam formation in the bioreactors, spray and push
scum into MBR tank for wasting if applicable.
Fine Bubble Diffused Aeration:
Operator should inspect fine bubble diffused aeration pattern at the aeration tank daily.
Every two days, operator should open all fine bubble diffused aeration grids to ensure its
operation is satisfactory.
Operator should utilise the flush valves on the aeration grids to flush the AquaBlades
monthly to ensure the AquaBlades are sufficiently cleaned.
Blower Operation and Header:
Operator should open condensate drain valve on the air header monthly to ensure the air
header is free of moisture.
The maintenance crew should also inspect the blower condition and the inlet air filter
condition regularly.  Replace blower inlet air filter if required.
Level Switches:
Operator should manually activate the high level switches at the anaerobic zone and
deaeration zone monthly to ensure its operation is satisfactory.
Pressure Indicators:
Operator should read and record pressure indicators onsite monthly.  Report any
abnormal readings where this arises.
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2.4 PROCESS DESIGN SCHEDULE
Note that for consistency and ease of reference, this tabulation covers the detailed
process design for the whole plant.

Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Connected
Population EP 935 1500 1500

ADWF per EP L/EP/d 200 200 200

ADWF
Min DWF (30-minute
basis)

ML/d 0.187 0.300 0.300
L/s 2.16 3.47 3.47
L/s 0.87 1.39 1.39
x ADWF 0.40 0.40 0.40

PDWF (instantaneous) L/s
x ADWF

PDWF (30-minute
basis) L/s 4.8 7.6 7.6

x ADWF 2.2 2.2 2.2

PWWF to Secondary
Treatment Process

L/s 6.5 10.4 10.4
x ADWF 3.00 3.00 3.00

Sludge Age days 34 34 34
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Minimum
Temperature Sludge
Production
Estimated Effluent
Phosphorus without
Alum Dosing

mg/L 4 4 4 Extent of EBPR

Effluent Phosphorus
Target for operations mg/L 0.7 0.7 0.7

Practical target
for median
license limit of 1
mg/L.

VSS Production g/EP/d 43.0 43.0 53.5
Biological Sludge
Production g/EP/d 55.6 55.6 66.2

Alum Dose Required
(Most Likely Scenario
and EBPR)

mg/L as
Alum
Powder

40.8 40.8 60.6

Alum Dose Required
(Worst Case Scenario
and No EBPR)

mg/L as
Alum
Powder

217.5 217.5 250.8

Chemical Sludge
Production (Most
Likely Scenario and
EBPR)

g/EP/d 3.2 3.2 4.68

% Chemical Sludge % 5% 5% 7%
Total Sludge
Production g/EP/d 58.80 58.80 70.93

Total Sludge
Production kg/day 55.0 88.2 106

Total Solids in Process kg 1869 2999 3617
Overall VSS/TSS % 73% 73% 75%
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Bioreactor
Typical Membrane
Tank MLSS mg/L 4611 7399 8924 6.0 x ADWF S

recycle assumed
Membrane Tank MLSS
with one membrane
tank off-line

mg/L 11830 3.0 x ADWF S
recycle

Bioreactor Cells MLSS Volume
(kL)

Sludge
Mass
(kg)

%MF
(overall)

%MF (excl.
Membranes)

Anaerobic Zone 4281 68.8 295 8.1% 11.8%
Anoxic Zone 7134 120 856 23.7% 34.4%
Aerobic Zone 7559 117.3 887 24.5% 35.6%
De-Aeration Cell 1 7560 10.9 82 2.3% 3.3%
De-Aeration Cell 2 7560 10.9 82 2.3% 3.3%
Post-Anoxic Cell 1 7560 19 144 4.0% 5.8%
Post-Anoxic Cell 2 7557 19 144 4.0% 5.8%
Membrane Tank 1 8675 65 564 15.6%
Membrane Tank 2 8675 65 564 15.6%
Total 496 3617 100.0% 100.0%
* MLSS applicable at MML, 17oC, 6 x ADWF S-Recycle, 1 x ADWF R-Recycle, 14 x ADWF
A-Recycle, both membrane tanks in service.
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Aeration Demand
Site Elevation m 97
Beta Ratio 0.95
Alpha in Membrane
Tanks Ratio 0.55 0.45 0.35

Minimum Aeration Demand (AAL, 17oC, 935 EP)
Alpha in Aerobic
Zone Ratio 0.55

DO Setpoint mg/L 1.2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 3
Aerobic Zone 1 -
Minimum OTR (AAL,
17oC)

kgO2/h 1.7

Aerobic Zone 1 -
Minimum SOTR (AAL,
17oC)

kgO2/h 3.8

Average Aeration Demand (AAL, 23oC, 1500 EP)
Alpha in Aerobic
Zone 0.5

DO Setpoint 2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 5
Aerobic Zone 1 -
Average OTR (AAL,
23oC)

kgO2/h 3.9

Aerobic Zone 1 -
Average SOTR (AAL,
23oC)

kgO2/h 12
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Aeration Demand
Peak Aeration Demand (MML, 28oC, 1500 EP)
Alpha in Aerobic
Zone Ratio 0.4

DO Setpoint mg/L 2
Approx.sufficient
for 2.5 mg/L at
23oC.

Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 6
Aerobic Zone 1 -
Peak OTR (MML,
28oC)

kgO2/h 6.7

Aeration Intensity
mgO
(AOR)/
L/hr

57

Less than 100-120
mgO/L/hr =>
Generally
achievable with
typical diffuser
densities

Aerobic Zone 1 -
Peak SOTR (MML,
28oC)

kgO2/h 26
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
R-Recycle
Usual Operating
Mode Flow Paced at 0.8-1.2 x Influent Flow up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 0.8 0.8 0.8

Maximum Recycle
Ratio

x Influent
Flow 1.2 1.2 1.2

Minimum Flow L/s 0.69 1.1 1.1
Maximum Flow L/s 5.7 9.2 9.2
Pump Flow Range L/s 0.7-10 L/s
Maximum Fixed Flow
Recycle Rate x ADWF 3

A-Recycle
Usual Operating
Mode Fixed Flow at 10-20 x ADWF

Minimum Recycle
Ratio x ADWF 10 10.0 10

Maximum Recycle
Ratio x ADWF 20.0 20.0 20.0

Minimum Flow L/s 22 35 35
Maximum Flow L/s 43 69 69
Pump Flow Range L/s 22-70 L/s
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
S-Recycle
Usual Operating
Mode

Flow Paced at 3-6 x Influent Flow
up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 3.0 3.0 3.0

Maximum Recycle
Ratio

x Influent
Flow 6.0 6.0 6.0

Minimum Flow L/s 2.6 4.2 4.2
Maximum Flow L/s 29 46 46

Pump Flow Range L/s 5-46 L/s

Additional may
be required for
ops with existing
oxidation ditch
off-line

Maximum Fixed Flow
Recycle Rate x ADWF 13
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Sludge Wasting (from Membrane Tank Underflow)
Typical WAS
concentration mg/L 4611 7399 8924

Typical Daily WAS
Flow (7 day per week
operation)

kL/d 11.9 11.9 11.9

Alum Dosing 17oC 23oC 28oC
Alum Dose (Most
Likely, EBPR) mg Alum

(powder)
/L

40.8 48 79.3

Not guaranteed,
but rather
suitable basis for
design.

kg Alum
(powder)
/d at
ADWF

7.6 14.4 23.8

kg Alum
Solution/
d at
ADWF

16 31 51

Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Most
Likely, EBPR)

L Alum
Solution/
d

12 23 39

Alum Dose Rate L/h 0.52 0.97 1.61
Alum Dose (Worst
Case, No EBPR)

mg Alum
(powder)
/L

217.5 230.6 281.8

kg Alum
(powder)
/d at
ADWF

41 69 85

kg Alum
Solution/
d at
ADWF

87 147 180
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Alum Dosing 17oC 23oC 28oC
Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Worst
Case, No EBPR)

L Alum
Solution/
d

66 112 137

Alum Dose Rate L/h 2.8 4.7 5.7

Alum Dosing Pump
Flow Range L/h 0.3 - 6.0 L/h

Allows for flow
pacing of alum
dose when EBPR is
functioning.  Provide
intermittent dosing
pump operation to
meet minimum of
range. Diurnal
peaking allowed for
with non-EBPR
design case.
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Alkalinity Balance
Alkalinity Consumed
by Alum Dose (Most
Likely, EBPR)

kg Alk as
CaCO3/k
g Alum
(powder)

0.51 0.51 0.51

kg Alk as
CaCO3/
day

3.9 7.3 43.1 MML based on
no EBPR

Influent Alkalinity mg/L as
CaCO3 300.0 270.0 260.0

Effluent Alkalinity
without alum dosing -
estimate

mg Alk as
CaCO3/L 140 50.0 0.0

Depends on
extent of
stripping of
dissolved CO2 by
aeration.

Effluent Alkalinity with
alum dosing

mg Alk as
CaCO3/L 119 26 -144

Target effluent
alkalinity

mg Alk as
CaCO3/L 100 100 100

Alkalinity Dose
Required

mg Alk as
CaCO3/L 0 74 244

kg Alk as
CaCO3/
day

0.0 22.3 73
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Sodium Hydroxide Dosing

Alkalinity in NaOH

kg Alk (as
CaCO3)
/ kg
NaOH

1.23 1.23 1.23

NaOH Dose Required kg
NaOH/d 0.0 18.2 59.4

mg
NaOH/
L

0.0 60.6 198.1

Concentration of
NaOH Solution % w/w 25% 25% 25%

NaOH Dose required
kg NaOH
solution/
d

0 73 238

Density of 25% NaOH
Solution kg/L 1.27 1.27 1.27

Dose of 25% NaOH
Solution

L of 25%
Caustic
Soda
Solution/
d

0.0 57.2 187.2

NaOH Solution Dose
Rate L/h 0.0 2.4 7.8

NaOH Dosing Pump
Flow Range L/h 0.4 - 8 L/h

Provide
intermittent
dosing pump
operation to
meet minimum
range.  Diurnal
peaking allowed
for with non-EBPR
design case.
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - Normal Operations

Estimated Methanol
Dose (from BioWIN) L/d 5 20 36

Not guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 6 24 43.2

Equivalent COD dose kg/d 7.1 28.4 51.2
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4 1.4 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 10 39 71

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 0.1 1.6 6.5

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 13 52 94

14 days of sugar
solution storage
equates 994 L at
the design
loading of 1,500
EP and average
conditions. On
this basis, a 1,000
L Pallecon (IBC)
would last 14
days.
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Load Scenario
Minimum
(Comm-
issioning)

Average Max.

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - with Existing Oxidation Ditch Off-Line (2011)

Estimated Methanol
Dose (from BioWIN) L/d 118.5

Not guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 142.2

Equivalent COD dose kg/d 168.5
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 233

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 21

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 309
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2.5 OPERATION SETPOINTS, MODES OF CONTROL, ALARMS AND SCADA/OWS
Refer also to the expanded explanation within Section 2.7 – Control Description.

2.5.1 DEVICE/DATA – TREND TIMES
There are many different types of devices / data (e.g. analogue transmitters, set-points,
each of which are trended). The general table below shows the intervals between
consecutive trend data points:

Table 1 – Defined Trend Periods

Device / Data Trend Times
Transmitters
Level (Analogue & Digital) 30s
Flow 30s
Pressure 30s
Dissolved Oxygen 30s
pH 30s
Control Devices
Modulating Valve Position 30s
Digital Valve Status 30s
Set-Points
Operator Data Input 15min

Control set-points are trended every 15 minutes, as their values do not change very often.
All flows are displayed on SCADA. The totalised flows are displayed as kL/d.
Instantaneous flow is displayed and logged in litres per second (L/s). Instantaneous flows
are trended and stored for a period of 1year.
Cumulative flow is displayed and logged in kL/d for that day. The cumulative flow logging
is reset each day at 6am. This reset is operator adjustable.
Cumulative daily results can be stored for up to 5 years and trended.
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2.5.2 AEROBIC ZONE AERATION SYSTEM
2.5.2.1 SET-POINTS – AEROBIC ZONE AERATION CONTROL SYSTEM
The following table 2, details all the operator-adjustable set-points within the aerobic zone
aeration control system. The purpose of this table is to specify the various control set-
points, limits and control actions required under each of the aeration control loops, for
each aerated cell.

Table 2: Control Set-points, Limits and Control Action for Bioreactor 2 Aeration System

Control Set-point
Set-point
Range /
Limits

Control Action
Access
Level

Display
Level

General Aeration Set-points

Aerobic Zone -
Low DO Alarm
Limit

0.0–10.0
mg/L,
0.01mg/L
increments

An alarm will be initiated if
the measured DO is at or
below the specified limit
for more than (0-60
minutes) – operator
adjustable

Operator
adjustable

Aerobic Zone -
High DO Alarm
Limit

0.0–10.0
mg/L,
0.01mg/L
increments

An alarm will be initiated if
the measured DO is at or
above the specified limit
for more than (0-60
minutes) –operator
adjustable

Operator
adjustable

Aerobic Zone
Duty Blower
Minimum Speed

0 – 60%,
1%
increment

Minimum Aerobic Zone
duty blower speed (lower
envelope limit for DO
feedback control)

Operator
adjustable

Aerobic Zone
Duty Blower
Maximum Speed

60 – 100%,
1%
increment

Maximum Aerobic Zone
duty blower speed (lower
envelope limit for DO
feedback control)

Operator
adjustable
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Table 2: Control Set-points, Limits and Control Action for Bioreactor 2 Aeration System

Control Set-point
Set-point
Range / Limits

Control Action
Access
Level

Display
Level

Mode 1: Constant Blower Speed

Aerobic Zone
Duty Blower
Speed

40-100%,
1% increments

Speed at which duty
blower will operate.

Mode 2: Scheduled Blower Speed

General DO Feedback Control Set-points

Aerobic Zone
Proportionality
Constant (KDO)

Site
Commissioned

Proportionality constant
for modification of
blower speed based on
DO concentration in
Aerobic Zone

Aerobic Zone DO
Upper Deadband
(DO,Upper DB)

0.0–10.0 mg/L,
0.01mg/L
increments

DO concentration in
excess of set-point
below which no change
in airflow set-point will
be made.

Aerobic Zone DO
Lower Deadband
(DO,lower DB)

0.0–10.0 mg/L,
0.01mg/L
increments

DO concentration
below set-point for
which no change in
airflow set-point will be
made.

Aerobic Zone DO
Control Wait Time
(DOwait)

1–30 minutes Operator adjustable
duration between
consecutive
adjustments of blower
speed.
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Table 2: Control Set-points, Limits and Control Action for Bioreactor 2 Aeration System

Control Set-point
Set-point
Range /
Limits

Control Action
Access
Level

Display
Level

Mode 3: Constant DO Set-point

Aerobic Zone -
DO Setpoint
(DOsetpoint)

0.0–5.0 mg/L,
0.05mg/L
increments

Set-point for DO in Aerobic
Zone

Operator
Level

Set-point
adjustable
under
normal
operation.

Mode 4: Scheduled DO Set-point

Bumping Sequence Control

Bumping
Sequence Start
Time

XX:XX input
at the OWS
0-30days
range

Time for initiation of the
bumping sequence.

Bumping
Sequence Duty
Aeration Blower
Speed

40-100% Duty Aeration Blower
speed for duration of
bumping sequence.

Bump Duration 0–30minutes,
10s
increments

The duration of each
bump sequence for a cell.

Bumping
Sequence Interval
Time

1 – 90 days
input at the
OWS

Represents the time
between complete
bumping sequence starts.
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2.5.2.2 LOCAL OPERATION - BLOWERS
Each blower can be operated locally at the MCC. When operated locally, the blower
can be switched ‘On’ or ‘Off’ at its MCC drive module, and its speed adjusted at the VSD
control pad, located on the MCC. When switched ‘On’, the blower will startup and
operate at the set speed and will run until either stopped by the operator (by switching to
‘Off’ at the MCC), or upon loss of power or fault.
When operated locally, all fault protection is available to stop a blower if a fault develops
(eg. high pressure and temperature). However, if a blower faults whilst being operated in
this mode, no standby blower will automatically start.
In Local mode, no equipment or process interlocks exist for the blowers, so care must be
taken by the operator when operating the equipment in Local mode.
2.5.2.3 REMOTE OPERATION - BLOWERS
When selected in Remote mode at the MCC, the blowers are able to operate in Remote
manual or Remote auto control.
2.5.2.4 REMOTE MANUAL MODE - BLOWERS
When in Remote manual control, the blowers can be started or stopped (and speeds
adjusted) at the OWS. However, interlocks to control valve positions and high pressure
switches are provided to prevent the operation of the blowers against a closed head.
When selected in Remote manual mode, all fault protection is available to stop a blower if
a fault develops. However, the standby blower will not automatically start should the duty
unit fail.
2.5.2.5 REMOTE AUTO MODE - BLOWERS
Under Remote auto Mode, the operator is able to select from the following four modes of
aerobic zone aeration control.
Mode 1: Constant Blower Speed
Under Mode 1, the duty blower operates continuously at the speed input at the OWS.
Mode 2: Scheduled Blower Speed
Under Mode 2, blower speed is automatically varied up to 24 times a day, according to a
schedule. The required speed for each period of the day is input directly at the OWS into a
look-up table of the format outlined in 3 below. All ‘Start Times’ and speeds are adjustable
by the operator during normal operation.
The scheduled set-points allow differences for public holidays, (operator selects this on the
weekly calendar), weekends, and weekdays.

Table 3: Lookup Table for Mode 2: Aerobic Zone Scheduled Blower Speed

Start Time (24hr Clock) Aerobic Zone Duty Blower Speed (%)

00:00 – 01:00am Blower Speed: 65%

1.00am – 2.00am Blower Speed: 85%

2.00am – 3.00am Blower Speed: 65%

4.00pm – 5.00pm Blower Speed: 75%

9.00pm – 10.00pm Blower Speed: 55%

11.00pm – 12.00am Blower Speed: 50%
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Aerobic Zone DO Feedback for Blower Speed Control (Common to Modes 3 and 4 )
During normal operations, the aeration control operates under DO feedback control
(Mode 3 or 4), depending on operator selection. Modes 3 and 4 utilise the same feedback
control logic (PID controller) to determine the duty blower speed from the DO measured in
the aerobic zone, but differ in the way in which the DO set-point for the aerobic zone is
derived.
The DO concentration measured in the aerobic zone is compared to the DO set-point and
used to adjust the speed of the duty blower under a ‘bump and hold’ control philosophy.
The key attributes of this common feedback loop include:

 Time Period between sample values (‘DO Sample and Hold Period’) = 3-25 minutes
 Blower Speed clamped between operator adjustable maximum and minimum

values.
 Operator adjustable upper and lower deadbands applied to aerobic zone DO.

Figure 1: Control Logic Overview for Aerobic Zone DO Feedback Control (Modes 3 and 4)

-DOLower DB < (DOmeasured– DOsetpoint) > DO Upper DB

Calculate revised Blower Speed:
Blower Speednew = Blower Speedcurrent + KDO (DOsetpoint-

DOmeasured)

Blower Speed remains
unchanged

Yes
No

DO Time > DOwait

DO Time = Time1 + 1

Start:
DO Time = 0

Yes

No

Check range restriction:
Blower Speedmin > Blower Speednew < Blower Speedmax

If Blower Speednew < Blower Speedmin then Blower Speednew = Blower Speedmin

else
If Blower Speednew > Blower Speedmax then Blower Speednew = Blower

Speedmax

No

Yes Apply Blower Speednew

as calculated

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 312 of 667



Canungra WRP Operations Manual - Secondary
Treatment

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 30 of 105
Note: Printed copies of this document should be verified for currency against the published electronic copy.

In the event that the DO analyser in the aerobic zone becomes unavailable, control will
automatically revert to Mode 2 (Scheduled Blower Speed).
Mode 3: Constant DO Set-point
Under Mode 3, the aerobic zone DO set-point applied to the feedback control is input
directly at the OWS.
Mode 4: Scheduled DO Set-point
Under Mode 4, the aerobic zone DO set-point applied to the feedback control will be
input at the OWS into a look-up table of the format shown in Table 4 below. All ‘Start times’
and DO set-points are adjustable by the operator during normal operation.

Table 4: Typical Lookup Table for Mode 4: Aerobic Zone Scheduled DO Control

Start Time DO Set-point (mg/L)

00:00 – 01:00am DO Set-point: 2.0

1.00am – 2.00am DO Set-point: 2.2

2.00am – 3.00am DO Set-point: 2.0

4.00pm – 5.00pm DO Set-point: 1,8

9.00pm – 10.00pm DO Set-point: 1.5

11.00pm – 12.00am DO Set-point: 1.4

Mode 4: DO Set-point with Alternating MBR Tank Operation
During dry weather, the two membrane tanks alternate between aerated and un-
aerated conditions.  Immediately after duty rotation of the membrane tanks, the rate at
which dissolved oxygen is discharged to the aerobic zone will drop for a short period. This
has the potential to disrupt the DO feedback control in the aerobic zone. To reduce this
disruption, the control system inhibits DO feedback control for a given period during this
period.
If this feature is enabled at the OWS, the ‘Membrane Tank Changeover – DO Feedback
Control Suspension Period’ (operator adjustable) commences when the draw-off of the S-
recycle is rotated between the two membrane tanks. During this period, the blower speed
remains fixed. On expiry of the suspension period, DO feedback control will re-commence
(with ‘DO Time’ = 0) with the prevailing blower speed as the initial value.
During periods where both membrane tanks are aerated (ie. during wet weather), DO
feedback control will not be suspended.
Blower ‘Bumping’
The ‘Bumping Sequence Interval Time’ represents the time between complete Bumping
Sequence starts. This time is adjustable between 1 and 90 days, however it is typically set
to 7 days at the OWS.
The ‘Bumping Sequence Start Time’ is operator selectable. This parameter represents the
time that the bumping operation is initiated. The ‘Bumping Sequence Start Set Point’ is
operator adjustable in the range of 0:00 hours to 23:59 hours.
On initiation of the ‘Bumping Sequence’, the normal aeration control is inhibited, and the
blower speed increases to the ‘Bumping Sequence Duty Aeration Blower Speed’. The
blower speed remains at the specified speed for the ‘Bump Duration’. The blower then
slows to its previous speed, and normal aeration control re-commences.
If the prevailing blower speed is in excess of the ‘Bumping Sequence Duty Aeration Blower
Speed’, the ‘Bumping Sequence’ is inhibited.
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2.5.2.6 DUTY BLOWER SELECTION (COMMON STANDBY BLOWER)
Blower 3 is a common ‘Standby’ blower and is available for aeration of either membrane
tank 1, membrane tank 2 or the aerobic zone.
In the event that one of the membrane tank duty blowers becomes unavailable, blower 4
will become the duty blower for the aerobic zone (if it is not already), and blower 3 will
become the duty blower for membrane tank 1 or 2 (in place of the unavailable unit).
The valve positions required for each of the blower duty combinations are summarised in
5. In all cases, the correct valve positions shall be confirmed prior to starting of a ‘Standby
Blower’.

Table 5: Actuated Valve Positions for Blower Configuration Modes

Valve
FCV-0650-001
Position (b/w
Blower 1 and

Blower 3)

Valve
FCV-0650-002
Position (b/w
Blower 2 and

Blower 3)

Valve
FCV-0520-003
Position (b/w
Blower 4 and

Blower 3)

Blower 1: Membrane Tank 1
Duty
Blower 2: Membrane Tank 2
Duty
Blower 3: Standby / Unavailable
Blower 4: Aerobic Zone Duty

Closed Closed Closed

Blower 1: Membrane Tank 1
Duty
Blower 2: Membrane Tank 2
Duty
Blower 3: Aerobic Zone Duty
Blower 4: Standby / Unavailable

Closed Closed Open

Blower 1: Unavailable
Blower 2: Membrane Tank 2
Duty
Blower 3: Membrane Tank 1
Duty
Blower 4: Aerobic Zone Duty

Open Closed Closed

Blower 1: Membrane Tank 1
Duty
Blower 2: Unavailable
Blower 3: Membrane Tank 2
Duty
Blower 4: Aerobic Zone Duty

Closed Open Closed
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If blower 3 is designated as the aerobic zone duty blower, it operates under the control
configuration for aerobic zone aeration. If blower 3 is designated as a membrane tank
duty blower, it will operate under the control configuration selected for that system.
The valve positions open and close to meet the flow path for blower 3 to replace any of
the faulted blowers. In all cases, the correct valve positions are be confirmed prior to
starting of duty blower.
An interlock within the control system is included to ensure that both flow control valves
can never be open at the same time. If one control valve is open, the other must be fully
closed and vice versa. Failure to meet limit switches on the flow control valves is alarmed.
The operation of the blowers is also interlocked with valve positions such that no blower
can operate unless it has an associated discharge valve in a full open position.
2.5.2.7 ALARMS - AEROBIC ZONE AERATION
The key alarm conditions and responses for Aerobic Zone Aeration Control are listed
below.

Table 6: Key Alarms for Aerobic Zone Aeration

Alarm Event Applicable
Units Response Alarm Name Alarm

Type

PAH: Aeration
Header High
Pressure

PS_-0520-007 Initiate Critical
Alarm. Shutdown
Aerobic Zone
blower.

Aerobic Zone -
High Aeration
Header Pressure

Critical

AAH: High DO
Detected in
Aerobic Zone

AIT-0511-003
AIT-0511-004

Initiate Critical
Alarm

Aerobic Zone -
High D.O.

Critical

AAL: Low DO
Detected in
Aerobic Zone

AIT-0511-003
AIT-0511-004

Initiate Critical
Alarm

Aerobic Zone -
Low D.O.

Critical

AAH: High pH
Detected in
Anoxic Zone

AIT-0511-0002 Initiate Critical
Alarm

Aerobic Zone –
High pH

Critical

AAL: Low pH
Detected in
Anoxic Zone

AIT-0511-0002 Initiate Critical
Alarm

Aerobic Zone -
Low pH

Critical

EA: Equipment
failure –
Aeration
Control Valve

FCV-0520-003 Initiate Critical
Alarm.

Valve will ‘fail last
position’.

Aeration Control
Valve # - Fault

Critical
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Alarm Event Applicable
Units Response Alarm Name Alarm

Type

EA: Aeration
Control Valve -
Fail to Open

FCV-0520-003 If standby blower
is available,
return valves to
previous
positions, operate
applicable
blower, and
initiate Non-
critical Alarm.

If no standby
blower is
available, or
valve positions
cannot be
achieved, keep
associated
blowers stopped
and generate
Critical alarm.

Aeration Control
Valve # - Fail to
Open

Non-
Critical

Critical
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Table 6: Key Alarms for Aerobic Zone Aeration

Alarm Event Applicable
Units Response Alarm Name Alarm

Type

EA: Aeration
Control Valve -
Fail to Close

FCV-0520-003 If standby blower
is available,
return valves to
previous
positions, operate
applicable
blower, and
initiate Non-
critical Alarm.

If no standby
blower is
available, or
valve positions
cannot be
achieved, keep
associated
blowers stopped
and generate
Critical alarm.

Aeration Control
Valve # - Fail to
Close

Non-
Critical

Critical

EA: Instrument
failure – pH

AIT-0511-0002 Initiate Non-
critical Alarm

Anoxic Zone - pH
Analyser Fail

Aerobic Zone -
Temperature
Sensor Fail

Non-
critical

EA: Instrument
failure – One of
Aerobic Zone
DO Instruments

AIT-0511-003
Or
AIT-0511-004

Generate Non-
critical alarm,
and continue
aerobic zone
aeration control
to Mode 3
(Constant DO set-
point)

Aerobic Zone –
One of the DO
Instruments Fail

Non-
critical

EA: Instrument
failure – Both
Aerobic Zone
DO Instruments

AIT-0511-003
And
AIT-0511-004

Generate Non-
critical alarm,
and switch
aerobic zone
aeration control
to Mode 2
(Scheduled
Blower Speed)

Aerobic Zone –
Both DO
Instruments Fail

Non-
critical
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Alarm Event Applicable
Units Response Alarm Name Alarm

Type

EA: Instrument
discrepancy –
Aerobic Zone
DO

AIT-0511-003
AIT-0511-004

Generate Non-
critical alarm,
and continue
aerobic zone
aeration control
to Mode 3
(Constant DO set-
point)

Aerobic Zone -
DO Instrument
Reading
Discrepancy

Non-
critical

LAH:
Anaerobic
Zone - High
Level

LS_-0511-001 Initiate Critical
Alarm

Anaerobic Zone -
High Level

Critical

LAH:
Deaeration
Zone - High
Level

LS_-0511-005 Initiate Critical
Alarm

Deaeration Zone
- High Level

Critical

Blower # - High
Temperature

TS_-0520-004
TS_-0650-003

Stop blower.
Initiate Non-
critical alarm,
and rotate duty
to standby
blower.

If no standby
blower available,
initiate Critical
alarm.

Blower # - High
Temperature

Non-
Critical

Critical

2.5.2.8 INTERLOCKS – AEROBIC ZONE AERATION
Safety Interlocks

 High temperature detected on blower.
 High discharge pressure detected on aeration/MBR aeration line.

Process Interlocks
For the aerobic zone aeration control system to be initiated in Remote auto, the following
conditions must be met:

 At least one duty blower must be available, and associated valves confirmed in
correct position.

 For Mode 3 and 4, the Dissolved Oxygen instrument in the aeration zone must be
‘available’.

2.5.2.9 SCADA - AEROBIC ZONE AERATION
The operator can view the following trends, displays, controls and reports at the SCADA, in
addition to those outlined in the Overall Control System Standards:
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Displays
The operator can view the following at the SCADA:

 Single page which displays all aerobic zone aeration set points:
 Number of Diffuser Headers online (1,2, or 3)
 Aeration Control Mode: 1-5 with name
 Aeration Control Valve Status: open / closed
 Blower Status: Membrane Tank 1 Duty/Membrane Tank 2 Duty/Aerobic Zone

Duty/Standby
 Blower Speed: Off/On (Speed %)
 Aerobic Zone DO Concentration (mg/L)
 Aerobic Zone pH
 Aerobic Zone Temperature
 Aeration Control Valve Mode: Auto/Manual
 Constant DO Set-point (mg/L)
 Scheduled DO Set-points (mg/L) (table)
 Aerobic Zone Maximum Blower Speed (%)
 Aerobic Zone Minimum Blower Speed (%)
 Current proportionality, wait time and other configuration parameters

Displays
The operator can view the following at the SCADA:

 For Bumping Control:
 Bump sequence (Enabled / Disabled)
 Bumping Blower Speed
 Bumping Interval Time (days)
 Bumping Duration (minutes)
 Bumping sequence start time (hh:mm)
 Days since last ‘bump’
 Bumping in progress (yes / no)
 All alarms status
 Pre-Configured Trends
 Aerobic Zone and De-Aeration Zone DO concentrations (30 second interval)
 Aerobic Zone and De-Aeration Zone DO set-points
 Aerobic Zone pH
 Aerobic Zone Temperature
 Position of each actuated valve (open/closed)
 Blower Speed

Reports
Daily Reports:

 Average, maximum and minimum pH, temperature, DO concentrations
 Average, maximum and minimum blower speeds

Monthly Reports:
 Average, maximum and minimum pH, temperature, DO concentrations
 Average, maximum and minimum blower speeds

Note: All averages are to be averages over the period of the report.
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2.5.3 R-RECYCLE PUMP STATION
Three operator-selectable modes are provided for the R-recycle:
Mode 1: Constant Speed
The duty R-recycle pump is operated at the speed set-point specified at the OWS. This
mode is provided to enable ongoing operation when the R-recycle flowmeter (FIT-0540-
001) is not available.
Mode 2: Constant Flow
The speed of the duty R-recycle pump is controlled to maintain a specified flow set-point
under feedback control from flowmeter FIT-0540-001.
Mode 3: Flow Paced
The R-recycle flowrate set-point is calculated from an operator selected ratio set-point
multiplied by the time-smoothed flowrate of sewage to the anaerobic zone (as measured
by FITQ-0230-001). As per Mode 2 – the speed of the duty R-recycle pump is controlled to
deliver the calculated flow set-point via feedback from flowmeter FIT-0540-001.
2.5.3.1 SET-POINTS - R-RECYCLE PUMP STATION

Table 7: Control Set-points for R-Recycle Pumps

Operator Adjustable Parameter Range

General

R-recycle Control Mode Mode 1 / Mode 2 / Mode 3

Mode 1: Constant Speed

R-recycle Constant Speed Set-point 40-100%

Mode 2: Constant Flow*

R-recycle Constant Flow Set-point 1.5-20 L/s

Mode 3: Flow Paced*

R-recycle Flow Paced Set-point 0.7-2.5 x Anaerobic Zone Influent Flow

Bioreactor Feed Flow Averaging
Period

15 – 60 minutes

Maximum R-recycle Flow 1.5-20 L/s

Minimum R-recycle Flow 1.5-20 L/s

*Parameter ranges provided are wider than the specified operating ranges for the pumps
to ensure that the control system specification does not limit the plant’s flexibility in
operation.
2.5.3.2 START-UP / SHUTDOWN PRE-REQUISITES – R-RECYCLE PUMP STATION
Start-up pre-requisites for the R-recycle Pumps include:

 Power supply to pump drives
 No ‘Fault’ condition is active or ‘Reset’ required
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2.5.3.3 LOCAL OPERATION – R-RECYCLE PUMP STATION
Each R-recycle pump can be operated locally at the MCC. When operated locally, the R-
recycle pump can be started and stopped at its MCC drive module. The speed of the R-
recycle pumps can also be adjusted at the VSD control pad, located on the MCC. When
switched ‘On’, the R-recycle pump will start-up and operate at the set speed and will run
until either stopped by the operator (by switching to ‘Off’ at the MCC), or upon loss of
power or fault.
When operated locally, protection is available to stop a pump if a fault develops.
However, if a pump faults whilst being operated in this mode, no standby pump will
automatically start.
In Local mode, no equipment or process interlocks exist between the operation of each R-
recycle pump and measured flow. That is, the pump may be operated against a closed
valve (or equivalent). Care must be taken by the operator when operating the equipment
in Local mode.
2.5.3.4 REMOTE MANUAL OPERATION – R-RECYCLE PUMP STATION
When selected in Remote mode at the MCC, the R-recycle pumps can be operated in
Remote manual or Remote auto control.
When in Remote Manual control, the R-recycle pumps can be started or stopped (and
speeds adjusted) at the OWS.
When selected in Remote manual mode, all equipment fault protection is available to
stop a pump if a fault develops.  However, the standby pump will not automatically start
should the duty unit fail.
2.5.3.5 REMOTE AUTO OPERATION – R-RECYCLE PUMP STATION
When selected in Remote auto control, there are three modes of control of the R-recycle
Pumps:

 Mode 1: Constant Speed
 Mode 2: Constant Flow
 Mode 3: Flow Paced

Mode 1: Constant Speed
Under Constant Speed control, the required R-recycle pump speed is specified at the
OWS. The duty pump then operates continuously at this speed. This mode is provided to
enable ongoing operation when the R-recycle flowmeter (FIT-0540-001) is not available.
Mode 2: Constant Flow
In Constant Flow control, the required R-recycle Constant Flow is entered at the OWS. The
speed of the duty pump is adjusted to maintain this flow (as measured on FIT-0540-001)
under feedback control.  Where the specified flow cannot be achieved by the duty
pump, the pump is operated at its maximum or minimum speed (as applicable) to
maintain as close to the specified flow as possible.
Mode 3: Flow Paced
In Flow Paced control, an R-recycle Flow Paced set-point is specified at the OWS in terms
of a multiple of the influent sewage flow to the anaerobic zone (as measured by FITQ-
0230-001). The system then calculates the required R-recycle flowrate by multiplying the
specified ratio by the anaerobic zone sewage inflow. The speed of the duty R-recycle
pump is then modulated to maintain the calculated flow set-point under feedback from
the R-recycle flowmeter FIT-0540-001.
The influent sewage flow on which this calculation is based is ‘smoothed’ to a 30-minute
moving average (adjustable between 15 and 60 minutes). The R-recycle flow set-point
should only change when the average changes (eg. one change every 30 minutes). This
reduces unnecessary variations in the system.
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The duty pump only operates to deliver flow between the specified minimum and
maximum R-recycle flowrate.
2.5.3.6 DUTY CHANGEOVER – R-RECYCLE PUMPS
The two R-recycle pumps operate in a duty/ standby arrangement, with routine duty
changeover. If either of the pump faults, the standby pump starts-up at the same drive
speed as the faulted pump.
2.5.3.7 PUMP ‘BUMPING’ – R-RECYCLE PUMPS
If the pumps operate at minimum speed (set during commissioning) for half hour, then the
pump speed is ramped up to 30Hz for 60sec every 30mintues to minimise blockages.
2.5.3.8 ALARMS – R-RECYCLE PUMP STATION
The key alarm conditions and responses for the R-recycle pumps are listed in 8 below.

Table 8: Key alarms for R-Recycle Pumps

Alarm Event Applicable
Units Response Alarm Name Alarm

Type

Pump Isolation PU_-0540-101
PU_-0540-102

Initiate Non-critical
Alarm.
Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump is
available, initiate
Critical Alarm.

R-recycle Pump
# - Isolated

R-recycle Fail

Non-
Critical

Critical

Low Flow PU_-0540-101
PU_-0540-102
FIT-0540-001

Initiate Non-critical
alarm if flow remains
below threshold after
a short delay. Stop
pump, start standby
pump.

If no standby pump is
available, initiate
Critical Alarm.

R-recycle Pump
# - Low Flow

R-recycle Fail

Non-
Critical

Critical

Pump Speed Fail PU_-0540-101
PU_-0540-102

Stop pump, start
standby pump Initiate
Non-critical Alarm.

If no standby pump is
available, initiate
Critical Alarm.

R-recycle Pump
# - speed fault

R-recycle Fail

Non-
Critical

Critical
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Alarm Event Applicable
Units Response Alarm Name Alarm

Type

Anaerobic Zone
Influent
Sewerage
Flowmeter
Unavailable.

FITQ-0230-001 If the R-recycle system
is operating under
‘Flow Paced’ control,
and the Anaerobic
Zone Influent
Sewerage Flowmeter
becomes
‘unavailable’ a Non-
critical alarm is
initiated.

R-recycle system will
revert to ‘Constant
flow control’.

Flowmeter Fault
– R-recycle
Pump Control
Mode forced
change.

Non-
Critical

R-Recycle
Flowmeter
Unavailable.

FIT-0540-001 If the R-recycle system
is operating under
‘Flow Paced’ or
‘Constant Flow’
control, and the R-
recycle Flowmeter
becomes
‘unavailable’ a Non-
critical alarm is
initiated.
R-recycle system will
revert to ‘Constant
Speed’ control.

Flowmeter Fault
– R-recycle
Pump Control
Mode forced
change.

Non-
Critical

2.5.3.9 INTERLOCKS – R-RECYCLE PUMP STATION
Safety Interlocks

 See Overall Control System Report, Functional Description
Process Interlocks
For an R-recycle pump to start in remote mode, the following conditions must be met:

 R-recycle pump must be ‘available’ (PU_-0540-101 and/or PU_-0540-102)
 Set to ‘Remote’ at the MCC
 No ‘Fault’ condition is active or ‘Reset’ required
 Modes 2 and 3: R-recycle Flowmeter available (FIT-0540-001)
 Mode 3: Anaerobic Zone Influent Sewerage Flowmeter available (FITQ-0230-001)
 Modes 2 and 3: No ‘Low’ flow detected at R-recycle Flow meter (FIT-0540-001)
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2.5.3.10 SCADA INFORMATION – R-RECYCLE PUMP STATION
The operator can view the following trends, displays, controls and reports at the SCADA:
Displays
For each R-recycle Pump (2 no.):

 Pump status - Running / Stopped
 Pump Control mode – Local / Remote Auto / Remote Local
 Pump Duty / Standby status
 R-recycle Pump Speed (%)
 R-recycle Pump Power (kW)
 R-recycle Pump Hours Run (Hrs)
 Pump ‘Status’ Table (OK / Fault):
 Thermal Overload
 Failed to Start
 Control Power available
 Field Isolator
 Local stop in Remote – reset required

For the R-Recycle system:
 Control mode selection: Constant Speed / Constant Flow / Flow Paced
 R-recycle Pump system set-points:
 Constant Speed set-point (%)
 Constant Flow set-point (L/s)
 Flow Paced Ratio
 R-recycle Flow (L/s)
 Anaerobic Zone Influent Sewage Flow (L/s)
 R-recycle Pump Duty Changeover Period (days)
 R-recycle Pump Duty Changeover Time of Day

Pre-Configured Trends
 R-recycle Flow
 Speed / frequency of pump VSDs
 R-recycle Flow Set-point
 Anaerobic Zone Influent Sewage Flow (time smoothed and raw)
 R-recycle Pump Power
 Alarm log

Reports
Daily Reports:

 Minimum / Average / Maximum R-recycle Flows
 Daily Total R-recycle Flow
 R-recycle Pump Duty Selection
 Total Pump Hours Run (per pump)
 Total Power Consumption (kWh)
 Pump Efficiency (kWh/ML)

Monthly Reports:
 Minimum / Average / Maximum R-recycle Flows
 Monthly Total R-recycle Flow
 Total Pump Hours Run (per pump)
 Total Power Consumption (kWh)
 Pump Efficiency (kWh/ML) – per pump
 Alarm log
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2.5.4 A-RECYCLE PUMP STATION
Three operator-selectable modes are provided for the A-recycle:
Mode 1: Constant Speed
The duty A-recycle pump is operated at the speed set-point specified at the OWS. This
mode is provided to enable ongoing operation when the A-recycle flowmeter (FIT-0540-
011) is not available.
Mode 2: Constant Flow
The speed of the duty A-recycle pump is controlled to maintain a specified flow set-point
under feedback control from flowmeter FIT-0540-011.
Mode 3: Flow Paced
The A-recycle flowrate set-point is calculated from an operator selected ratio set-point
multiplied by the time-smoothed flowrate of sewage to the anaerobic zone (as measured
by FITQ-0230-001). As per Mode 2 – the speed of the duty A-recycle pump is controlled to
deliver the calculated flow set-point via feedback from flowmeter FIT-0540-011.
2.5.4.1 SET-POINTS – A-RECYCLE PUMP STATION

Table 9: Control Set-points for A-Recycle Pumps

Operator Adjustable Parameter Range

General

A-recycle Control Mode Mode 1 / Mode 2 / Mode 3

Mode 1: Constant Speed

A-recycle Constant Speed Set-
point

40-100%

Mode 2: Constant Flow*

A-recycle Constant Flow Set-point 15-70 L/s

Mode 3: Flow Paced*

A-recycle Flow Paced Set-point 8-20 x Anaerobic Zone Influent
Flow

Bioreactor Feed Flow Averaging
Period

15 – 60 minutes

Maximum A-recycle Flow 15-70 L/s

Minimum A-recycle Flow 15-70 L/s

*Parameter ranges provided are wider than the specified operating ranges for the pumps
to ensure that the control system specification does not limit the plant’s flexibility in
operations.
2.5.4.2 START-UP / SHUTDOWN PRE-REQUISITES – A-RECYCLE PUMPS
Startup pre-requisites for the A-recycle Pumps include:

 Power supply to pump drives
 No ‘Fault’ condition is active or ‘Reset’ required
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2.5.4.3 LOCAL OPERATION – A-RECYCLE PUMP STATION
Each A-recycle pump can be operated locally at the MCC. When operated locally, the
A-recycle pump can be operated via ‘Start’ or ‘Stop’ at its MCC drive module. The speed
of the A-recycle pumps can also be adjusted at the VSD control pad, located on the
MCC. When switched ‘On’, the A-recycle pump will startup and operate at the set speed
and runs until either stopped by the operator (by switching to ‘Off’ at the MCC), or upon
loss of power or fault.
When operated locally, protection is available to stop a pump if a fault develops.
However, if a pump faults whilst being operated in this mode, no standby pump will
automatically start.
In Local mode, no equipment or process interlocks exist between the operation of each
A-recycle pump and measured flow. That is, the pump may be operated against a closed
valve (or equivalent). Care must be taken by the operator when operating the equipment
in Local mode.
2.5.4.4 REMOTE MANUAL OPERATION – A-RECYCLE PUMP STATION
When selected in Remote mode at the MCC, the A-recycle pumps can be operated in
Remote manual or Remote auto control.
When in Remote Manual control, the A-recycle pumps can be started or stopped (and
speeds adjusted) at the OWS.
When selected in Remote manual mode, all fault protection is available to stop a pump if
a fault develops. However, the Standby Pump will not automatically start should the duty
unit fail.
2.5.4.5 REMOTE AUTO OPERATION – A-RECYCLE PUMP STATION
When selected in Remote auto control, there are three modes of control of the A-recycle
Pumps:

 Mode 1: Constant Speed
 Mode 2: Constant Flow
 Mode 3: Flow Paced

Mode 1: Constant Speed
Under Constant Speed control, the required A-recycle pump speed is specified at the
OWS. The duty pump then operates continuously at this speed. This mode is provided to
enable ongoing operation when the A-recycle flowmeter (FIT-0540-011) is not available.
Mode 2: Constant Flow
In Constant Flow control, the required A-recycle Constant Flow is entered at the OWS. The
speed of the duty pump is adjusted to maintain this flow (as measured on FIT-0540-011)
under feedback control.  Where the specified flow cannot be achieved by the duty
pump, the pump will be operated at its maximum or minimum speed (as applicable) to
maintain as close to the specified flow as possible.
Mode 3: Flow Paced
In Flow Paced control, an A-recycle Flow Paced set-point is specified at the OWS in terms
of a multiple of the influent sewage flow to the anaerobic zone (as measured by FITQ-
0230-001). The system then calculates the required A-recycle flowrate by multiplying the
specified ratio by the anaerobic zone sewage inflow.
The speed of the duty A-recycle pump is then modulated to maintain the calculated flow
set-point under feedback from the A-Recycle flowmeter FIT-0540-011.
The influent sewage flow on which this calculation is based is ‘smoothed’ to a 30-minute
moving average (adjustable between 15 and 60 minutes). The A-Recycle flow set-point
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only changes when the average changes (eg. one change every 30 minutes). This
reduces unnecessary variations in the system.
The duty pump will only operate to deliver flow between the specified minimum and
maximum A-recycle flowrate.
2.5.4.6 DUTY CHANGEOVER – A-RECYCLE PUMPS
The two A-recycle pumps operate in a duty/ standby arrangement, with routine duty
changeover. If either of the pump faults, the standby pump starts-up at the same drive
speed as the faulted pump.
2.5.4.7 PUMP ‘BUMPING’ – A-RECYCLE PUMPS
If the pumps operate at minimum speed (set during commissioning) for half hour, then the
pump speed is ramped up to 30Hz for 60sec every 30mintues to minimise blockages.
2.5.4.8 ALARMS – A-RECYCLE PUMP STATION
The key alarm conditions and responses for the A-recycle pumps are listed in 10 below.

Table 10: Key alarms for A-Recycle Pumps

Alarm Event Applicable
units Response Alarm Name Alarm

Type

Pump Isolation PU_-0540-201
PU_-0540-202

Initiate Non-critical Alarm.

Start standby pump.
Initiate Non-critical Alarm.

If no standby pump is
available, initiate Critical
Alarm.

A-recycle Pump
# - Isolated

A-recycle Fail

Non-
Critical

Non-
Critical

Critical

Low Flow PU_-0540-201
PU_-0540-202
FIT-0540-011

Initiate Non-critical alarm
if flow remains below
threshold after a short
delay. Stop pump, start
standby pump.

If no standby pump is
available, initiate Critical
Alarm.

A-recycle Pump
# - Low Flow

A-recycle Fail

Non-
Critical

Critical

Pump Speed
Fail

PU_-0540-201
PU_-0540-202

Stop pump, start standby
pump Initiate Non-critical
Alarm.

If no standby pump is
available, initiate Critical
Alarm.

A-recycle Pump
# - speed fault

A-recycle Fail

Non-
Critical

Critical.
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Alarm Event Applicable
units Response Alarm Name Alarm

Type

Anaerobic
Zone Influent
Sewage
Flowmeter
Unavailable.

FITQ-0230-001 If the A-recycle system is
operating under ‘Flow
Paced’ control, and the
Anaerobic Zone Influent
Sewage Flowmeter
becomes ‘unavailable’ a
Non-critical alarm is
initiated.

A-recycle system will
revert to ‘Constant flow
control’.

Flowmeter Fault
– A-recycle
Pump Control
Mode forced
change.

Non-
Critical

A-Recycle
Flowmeter
Unavailable.

FIT-0540-011 If the A-recycle system is
operating under ‘Flow
Paced’ or ‘Constant
Flow’ control, and the A-
recycle Flowmeter
becomes ‘unavailable’ a
Non-critical alarm is
initiated.

A-recycle system will
revert to ‘Constant
Speed’ control.

Flowmeter Fault
– A-recycle
Pump Control
Mode forced
change.

Non-
Critical

2.5.4.9 INTERLOCKS – A-RECYCLE PUMP STATION
Safety Interlocks

 See Overall Control System Report, Functional Description
Process Interlocks
For an A-recycle pump to start in remote mode, the following conditions must be met:

 A-recycle pump must be ‘Available’ (PU_-0540-201 and/or PU_-0540-202)
 Set to ‘Remote’ at the MCC
 No ‘Fault’ condition is active or ‘Reset’ required
 Modes 2 and 3: A-recycle Flowmeter available (FIT-0540-011)
 Mode 3: Anaerobic Zone Influent Sewage Flowmeter available (FITQ-0230-001)
 Modes 2 and 3: No ‘low’ flow detected at A-recycle Flowmeter (FIT-0540-011)

2.5.4.10 SCADA INFORMATION – A-RECYCLE PUMP STATION
The operator can view the following trends, displays, controls and reports at the SCADA:
Displays
For each A-recycle Pump (2 no.):

 Pump status - Running / Stopped
 Pump Control mode – Local / Remote auto / Remote cascade
 Pump Duty / Standby status
 A-recycle Pump Speed (%)
 A-recycle Pump Power (kW)
 A-recycle Pump Hours Run (Hrs)
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 Pump ‘Status’ Table (OK / Fault):
 Thermal Overload
 Failed to Start
 Control Power available
 Field Isolator
 Local stop in Remote – reset required

For the A-recycle system:
 Control mode selection: Constant Speed / Constant Flow / Flow Paced
 A-recycle Pump system set-points:
 Constant Speed set-point (%)
 Constant Flow set-point (L/s)
 Flow Paced Ratio
 A-recycle Flow (L/s)
 Anaerobic Zone Influent Sewage Flow (L/s)
 A-recycle Pump Duty Changeover Period (days)
 A-recycle Pump Duty Changeover Time of Day

Pre-Configured Trends
 A-recycle Flow
 Speed / frequency of pump VSDs
 A-recycle Flow Set-point
 Anaerobic Zone Influent Sewage Flow (time smoothed and raw)
 A-recycle Pump Power
 Alarm log

Reports
Daily Reports:

 Minimum / Average / Maximum A-recycle Flows
 Daily Total A-recycle Flow
 A-recycle Pump Duty Selection
 Total Pump Hours Run (per pump)
 Total Power Consumption (kWh)
 Pump Efficiency (kWh/ML)

Monthly Reports:
 Minimum / Average / Maximum A-recycle Flows
 Monthly Total A-recycle Flow
 Total Pump Hours Run (per pump)
 Total Power Consumption (kWh)
 Pump Efficiency (kWh/ML) – per pump
 Alarm log

2.5.5 S-RECYCLE PUMP STATION
Background Mode for Each Tank
If any failure of the below listed items occurs during normal operation, the whole plant or
both the MBR tanks will be set to ‘Background’ mode:

 Low flow conditions (Standby for appropriate MBR tank)
 Low level in MBR tank (Standby for appropriate MBR tank)

Off-Line Mode for MBR Plant
If any failure of the below listed items occurs during normal operation, the whole plant will
be set to ‘OFF-LINE’ mode (refer to MBR Section for further details)

 Air distribution system (Valves or instruments not available, appropriate MBR tank
will be switch Off-Line by closing the permeate control valve)
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 Level Low Low reached in the MBR Tanks
 Permeate Flow control valve failure (Control valve or flow meter not available)
 Priming system failure (vacuum blowers or instruments not available)
 Flushing valve not available (Stand-By for appropriate MBR tank)

When flows increase above 2.2 times the design ADWF (ie. wet weather), both Membrane
Tanks will be aerated, and the S-recycle will be withdrawn from both tanks simultaneously
(refer to MBR Section for further details).
Three operator-selectable modes shall be provided to determine the flow delivered by the
S-recycle Pump Station:
Mode 1: Constant Speed
The duty S-recycle pump is operated at the speed set-point specified at the OWS. This
mode is provided to enable ongoing operation when the S-recycle flowmeter (FIT-0540-
021) is not available.
Mode 2: Constant Flow
The speed of the duty S-recycle pump is controlled to maintain a specified flow set-point
under feedback control from flowmeter FIT-0540-021.
Mode 3: Flow Paced
The S-recycle Flowrate set-point is calculated from an operator selected ratio set-point
multiplied by the time-smoothed flowrate of sewage to the anaerobic zone (as measured
by FITQ-0230-001). As per Mode 2 – the speed of the duty S-recycle pump is controlled to
deliver the calculated flow set-point via feedback from flowmeter FIT-0540-021.
Re-Screen Mode
This is operator initated – where a portion of the mixed liquor is returned to the inlet work.
The rescreen is started and stopped by the operator unless a high high level in the inlet
screens is detected.
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2.5.5.1 SET-POINTS – S-RECYCLE PUMP STATION

Table 11: Control Set-points for S-Recycle Pumps

Operator Adjustable Parameter Range

General

S-recycle Control Mode Mode 1 / Mode 2 / Mode 3

Mode 1: Constant Speed

S-recycle Constant Speed Set-
point

40-100%

Mode 2: Constant Flow*

S-recycle Constant Flow Set-point 5-50 L/s

Mode 3: Flow Paced*

S-recycle Flow Paced Set-point 3-8 x Anaerobic Zone Influent Flow

Bioreactor Feed Flow Averaging
Period

15 – 60 minutes

Maximum S-recycle Flow 5-50 L/s

Minimum S-recycle Flow 5-50 L/s

*Parameter ranges provided are wider than the specified operating ranges for the pumps
to ensure that the control system specification does not limit the plant’s flexibility in
operations.
2.5.5.2 START-UP / SHUTDOWN PRE-REQUISITES – S-RECYCLE PUMP STATION
Startup pre-requisites for the S-recycle Pumps include:

 Power supply to pump drives
 No ‘Fault’ condition is active or ‘Reset’ required
 MBR tanks above Low Low Level

2.5.5.3 LOCAL OPERATION – S-RECYCLE PUMP STATION
Each S-recycle pump can be operated locally at the MCC. When operated locally, the S-
recycle pump can be started and stopped at its MCC drive module. The speed of the S-
recycle pumps can also be adjusted at the VSD control pad, located on the MCC. When
switched ‘On’, the S-recycle pump will startup and operate at the set speed and will run
until either stopped by the operator (by switching to ‘Off’ at the MCC), or upon loss of
power or fault.
When operated locally, protection will be available to stop a pump if a fault develops.
However, if a pump faults whilst being operated in this mode, no standby pump will
automatically start.
In Local mode, no equipment or process interlocks exist between the operation of each S-
recycle pump and measured flow. That is, the pumped may be operated against a
closed valve (or equivalent). Care must be taken by the operator when operating the
equipment in Local mode.
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2.5.5.4 REMOTE MANUAL OPERATION – S-RECYCLE PUMP STATION
When selected in Remote mode at the MCC, the S-recycle pumps can be operated in
Remote local or Remote auto control.
When in Remote local control, the S-recycle pumps can be started or stopped (and
speeds adjusted) at the OWS.
All fault protection is available to stop a pump if a fault develops. However, the standby
pump will not automatically start should the duty unit fail.
2.5.5.5 REMOTE AUTO OPERATION – S-RECYCLE PUMP STATION
When selected in Remote auto control, there are three modes of control of the S-recycle
Pumps:

 Mode 1: Constant Speed
 Mode 2: Constant Flow
 Mode 3: Flow Paced

Mode 1: Constant Speed
Under Constant Speed control, the required S-recycle pump speed is specified at the
OWS. The duty pump then operates continuously at this speed. This mode is provided to
enable ongoing operation when the S-recycle flowmeter (FIT-0540-021) is not available.
Mode 2: Constant Flow
In Constant Flow control, the required S-recycle Constant Flow is entered at the OWS. The
speed of the duty pump is adjusted to maintain this flow (as measured on FIT-0540-021)
under feedback control. Where the specified flow cannot be achieved by the duty
pump, the pump will be operated at its maximum or minimum speed (as applicable) to
maintain as close to the specified flow as possible.
Mode 3: Flow Paced
In Flow Paced control, an S-recycle Flow Paced set-point is specified at the OWS in terms
of a multiple of the influent sewage flow to the anaerobic zone (as measured by FITQ-
0230-001). The system then calculates the required S-recycle flowrate by multiplying the
specified ratio by the anaerobic zone sewage inflow. The speed of the duty S-recycle
pump is then modulated to maintain the calculated flow set-point under feedback from
the S-recycle flowmeter FIT-0540-021.
The influent sewage flow on which this calculation is based is ‘smoothed’ to a 30-minute
moving average (adjustable between 15 and 60 minutes). The S-recycle flow set-point
should only change when the average changes (eg. one change every 30 minutes). This
reduces unnecessary variations in the system.
The duty pump will only operate to deliver flow between the specified minimum and
maximum S-recycle flowrate.
Re-Screen Mode
This is operator initated – where a portion of the mixed liquor is returned to the inlet work.
The rescreen is started and stopped by the operator unless a high high level in the inlet
screens is detected.
2.5.5.6 DUTY CHANGEOVER – S-RECYCLE PUMPS
The two S-recycle pumps operate in a duty/ standby arrangement, with routine duty
changeover. If either of the pump faults, the standby pump starts-up at the same drive
speed as the faulted pump.
2.5.5.7 PUMP ‘BUMPING’ – S-RECYCLE PUMPS
If the pumps operate at minimum speed (set during commissioning) for half hour, then the
pump speed is ramped up to 30Hz for 60sec every 30minutes to minimise blockages.
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2.5.5.8 ALARMS – S-RECYCLE PUMP STATION
The key alarm conditions and responses for the S-recycle pumps are listed in 12 below.

Table 12: Key alarms for S-Recycle Pumps

Alarm Event Applicable
units Response Alarm Name Alarm

Type

Pump Isolation PU_-0540-301
PU_-0540-302

Initiate Non-critical
Alarm.

Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump is
available, initiate
Critical Alarm.

S-recycle Pump
# - Isolated

S-recycle Fail

Non-
Critical

Critical.

Low Flow PU_-0540-301
PU_-0540-302
FIT-0540-021

Initiate Non-critical
alarm if flow remains
below threshold after
a short delay. Stop
pump, start standby
pump.

If no standby pump is
available, initiate
Critical Alarm.

S-recycle Pump
# - Low Flow

S-recycle Fail

Non-
Critical

Critical

Pump Speed Fail PU_-0540-301
PU_-0540-302

Stop pump, start
standby pump
Initiate Non-critical
Alarm.

If no standby pump is
available, initiate
Critical Alarm.

S-recycle Pump
# - speed fault

S-recycle Fail

Non-
Critical

Critical
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Alarm Event Applicable
units Response Alarm Name Alarm

Type

Anaerobic Zone
Influent Sewage
Flowmeter
Unavailable.

FITQ-0230-001 If the S-recycle
system is operating
under ‘Flow Paced’
control, and the
Anaerobic Zone
Influent Sewage
Flowmeter becomes
‘unavailable’ a Non-
critical alarm is
initiated.

S-recycle system will
revert to ‘Constant
flow control’.

Flowmeter
Fault – S-
recycle Pump
Control Mode
forced
change.

Non-
Critical

S-recycle
Flowmeter
Unavailable.

FIT-0540-021 If the S-recycle
system is operating
under ‘Flow Paced’
or ‘Constant Flow’
control, and the S-
recycle Flowmeter
becomes
‘unavailable’ a Non-
critical alarm is
initiated.

S-recycle system will
revert to ‘Constant
Speed’ control.

Flowmeter
Fault – S-
recycle Pump
Control Mode
forced
change.

Non-
Critical

EA: Equipment
Failure – S-
recycle Valves

FCV-0641-022
FCV-0642-022
FCV-0540-027
FCV-0540-030

Initiate Critical Alarm.

Valve will ‘fail last
position’.

S-recycle Inlet
Valve # - Fault

Critical
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Alarm Event Applicable
units Response Alarm Name Alarm

Type

EA: S-recycle
Valves – Fail to
Open

FCV-0641-022
FCV-0642-022
FCV-0540-027
FCV-0540-030

If membrane tanks
are under
‘alternating’
operation, return
valves to previous
positions, suspend
alternating
operations, and
initiate Critical Alarm.

If membrane tanks
are in simultaneous
operation, keep
valves in open
position and
generate Critical
alarm.

If neither S-recycle
inlet valve is
confirmed as open,
shutdown S-recycle
pumps and generate
priority 1 alarm.

S-recycle Inlet
Valve # - Fail to
Open

Critical

EA: S-recycle
Valves – Fail to
Close

FCV-0641-022
FCV-0642-022
FCV-0540-027
FCV-0540-030

If membrane tanks
are under
‘alternating’
operation, return
valves to previous
positions, suspend
alternating
operations, and
initiate Critical Alarm.

If membrane tanks
are in simultaneous
operation, keep
valves in positions for
simultaneous
operation and
generate Critical
alarm.

S-recycle Inlet
Valve # - Fail to
Close

S-recycle Fail

Critical
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2.5.5.9 INTERLOCKS – S-RECYCLE PUMP STATION
Safety Interlocks

 See Overall Control System Report, Functional Description
Equipment Interlocks

 At least one S-recycle Inlet Valve confirmed as open.
Process Interlocks

 For an S-recycle pump to start in remote mode, the following conditions must be
met:

 S-recycle pump must be ‘Available’ (PU_-0540-301 and/or PU_-0540-302)
 Set to ‘Remote’ at the MCC
 No ‘Fault’ condition is active or ‘Reset’ required
 Modes 2 and 3: S-recycle Flowmeter available (FIT-0540-021)
 Mode 3: Anaerobic Zone Influent Sewage Flowmeter available (FITQ-0230-001)
 Modes 2 and 3: No ‘Low’ flow detected at S-recycle Flowmeter (FIT-0540-021)

2.5.5.10 SCADA INFORMATION – S-RECYCLE PUMP STATION
The operator can view the following trends, displays, controls and reports at the SCADA:
Displays
For each S-recycle Pump (2 no.):

 Pump status - Running / Stopped
 Pump Control mode – Local / Remote auto / Remote cascade
 Pump Duty / Standby status
 S-recycle Pump Speed (%)
 S-recycle Pump Power (kW)
 S-recycle Pump Hours Run (Hrs)
 Pump ‘Status’ Table (OK / Fault):
 Thermal Overload
 Failed to Start / Low Flow
 Control Power available
 Field Isolator
 Local stop in Remote – reset required

For the S-recycle system:
 Control mode selection: Constant Speed / Constant Flow / Flow Paced
 S-recycle Pump system set-points:
 Constant Speed set-point (%)
 Constant Flow set-point (L/s)
 Flow Paced Ratio
 S-recycle Flow (L/s)
 S-recycle Inlet Valve Positions
 Membrane Tank from which S-recycle is being withdrawn
 Anaerobic Zone Influent Sewage Flow (L/s)
 S-recycle Pump Duty Changeover Period (days)
 S-recycle Pump Duty Changeover Time of Day
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Pre-Configured Trends
 S-recycle Flow
 Speed / frequency of pump VSDs
 Membrane Tank from which S-recycle is being withdrawn
 S-recycle Flow set-point
 Anaerobic Zone Influent Sewage Flow (time smoothed and raw)
 S-recycle Pump Power
 Alarm log

Reports
Daily Reports:

 Minimum / Average / Maximum S-recycle Flows
 Period of alternating Membrane Tank operation
 Period of simultaneous Membrane Tank operation
 Daily Total S-recycle Flow
 S-recycle Pump Duty Selection
 Total Pump Hours Run (per pump)
 Total Power Consumption (kWh)
 Pump Efficiency (kWh/ML)

Monthly Reports:
 Minimum / Average / Maximum S-recycle Flows
 Monthly Total S-recycle Flow
 Period of alternating Membrane Tank operation
 Period of simultaneous Membrane Tank operation
 Total Pump Hours Run (per pump)
 Total Power Consumption (kWh)
 Pump Efficiency (kWh/ML) – per pump
 Alarm log
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2.5.6 MIXERS
Table 13: Number and Locations of Bioreactor Mixers

Bioreactor 1 Cell Number of Mixers

Anaerobic Zone 2

Anoxic Zone 2

De-Aeration Cell 1 1

De-Aeration Cell 2 1

Post-Anoxic Cell 1 1

Post-Anoxic Cell 2 1

The mixers in the bioreactor cells operate continuously at fixed speed.
Following plant power failure, the mixers undergo a ‘staggered start’ arrangement to
avoid power loading problems. An operator adjustable time delay controls the sequential
mixer starts.
2.5.6.1 SET-POINTS - MIXERS
Mixer ‘stagger start’ time delay (15 – 60 seconds).
2.5.6.2 STARTUP / SHUTDOWN PRE-REQUISITES
Startup pre-requisites for the Bioreactor mixers include:

 Power supply to mixer drives
 No ‘Fault’ condition is active or ‘Reset’ required

Upon plant power resumption, if selected in either Remote mode the mixers undergo a
‘staggered start’ arrangement to avoid power loading problems, starting from anaerobic
zone mixer 1 through to the de-aeration cell 2 mixer. An operator adjustable time delay
(typically 15 seconds) will control the sequential mixer starts.
Note – any mixers not selected in Remote auto mode will not restart automatically,
according the startup sequence, after a power failure, and its position within the startup
sequence shall be skipped, i.e. a duration no greater than the operator adjustable ‘mixer
stagger start time delay’ shall exist between mixer starts.
2.5.6.3 LOCAL OPERATION - MIXERS
Each mixer can be operated locally at the MCC. When operated locally, the mixer can
be switched Start/Stop at its MCC drive module. When switched ‘On’ the mixer will startup
and operate at fixed speed and will run continuously until stopped by the operator (by
switching to ‘Off’ at the MCC), or upon loss of power or fault.
2.5.6.4 REMOTE MANUAL OPERATION - MIXERS
Each mixer can be selected in Remote mode at the mixer MCC. When in Remote mode,
the mixer can either be set to Remote manual or Remote auto operation at the OWS.
When selected in Remote manual mode the mixer can be started and stopped at the
OWS.
When started, the mixer operates at fixed speed and runs continuously until stopped by
the operator or upon loss of power.
When mixers are switched to Remote manual from Remote auto’ control, the transition is a
‘bumpless’ transfer (ie. they will keep operating).
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2.5.6.5 REMOTE AUTO OPERATION - MIXERS
When selected in Remote Auto mode, the mixers operate continuously at fixed speed.
All the mixers stop on power failure or fault.
If selected in Remote auto mode, after a power failure the mixers automatically restart
according to the startup sequence.
2.5.6.6 ALARMS - MIXERS
The key alarm conditions and responses for the Bioreactor mixers are listed in Table 14
below.

Table 14: Key Alarm for Bioreactor Mixers

Alarm Event Applicable
units Response Alarm Name Alarm Type

Mixer Isolation MX_-0511-001
through to
MX_-0511-008

Generate Non-
critical Alarm.

Bioreactor Mixer # -
Isolated

Non-Critical

Motor thermal
overload

MX_-0511-001
through to
MX_-0511-008

Generate Non-
critical Alarm.
Trip motor.

Bioreactor Mixer # -
Motor Thermal
Overload

Non-Critical

Equipment fails
to operate (after
an adjustable
time delay ie. 15
seconds)

MX_-0511-001
through to
MX_-0511-008

Generate Non-
critical Alarm.
Trip motor.

Bioreactor Mixer # -
Fail to Operate

Non-Critical

Moisture
Detection in
motor housing or
cable
termination
housing

MX_-0511-001
through to
MX_-0511-008

Generate Non-
critical Alarm.
Trip motor.

Bioreactor Mixer # -
Moisture Detected

Non-Critical

2.5.6.7 INTERLOCKS - MIXERS
Safety Interlocks:

 Mixer Moisture Detection
 Mixer Isolation
 Mixer Thermal Overload

Equipment Interlocks:
 Equipment interlocks that shall trip the mixer motors and generate an alarm

include:
 Mixer Fail to Operate

2.5.6.8 SCADA INFORMATION - MIXERS
The operator can view the following trends, displays, controls and reports at the SCADA:
Displays
The operator can view the following at the SCADA:

 Mixer location
 Mixer control mode: Local / Remote
 Mixer run status:
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 Running in Local
 Stopped in Local
 Running in Remote
 Stopped in Remote
 Faulted

 Mixer Hours Run
 Mixer Power Consumption (kW)
 Mixer ‘Status’ Table (OK / Fault):
 Thermal Overload
 Failed to Start
 Control Power available
 Field Isolator
 Seal Failure
 Pre-Configured Trends
 Mixer Status: Running / Stopped
 Mixer Power (kW)

Control
The operator can control the following at the OWS:
For each Mixer:

 Remote mode selection: Remote auto / Remote manual
 Remote auto mode: Start/Stop
 Swing Cell Mixer: Anoxic / Aerobic

Reports
Daily Reports:

 Swing Cell operating mode (Anoxic / Aerobic)
 Mixer Hours Run
 Mixer Power Consumption (kWh)

Monthly Reports:
 Swing Cell Operating mode (Anoxic / Aerobic)
 Accumulated Mixer Hours Run
 Mixer Power Consumption (kWh)
 Alarm log
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2.6 SCADA PAGES

SCADA ANAEROBIC & ANOXIC 1 PAGE
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SCADA AERATION, DEAERATION, & ANOXIC 2 PAGE
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SCADA BLOWERS AND COMPRESSED AIR SYSTEMS PAGE
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2.7 CONTROL DESCRIPTION
This section describes the functional operation of the Plant Control System for the Inlet
Works. It addresses the functional standards used to ensure standardisation and also
outlines the Inlet Works functionality provided by the Plant Control System.
Note that this section does not address the System Hardware or Software and associated
details, I/O, Control Hierarchy or Organisation Blocks etc directly related to the
development and documentation of the PLC and SCADA software.

2.7.1 GLOSSARY OF TERMS
Term Description

Citect The SCADA software package used to control the
equipment.

DOL Direct On Line electrical motor starter

LOI Local Operator Interface

OWS Operator Work Station

NIC Network Interface Card. A generic term describing the
10/100 UTP Ethernet cards used to network equipment (PCs,
PLCs, printers, routers, etc).

PLC Programmable Logic Controller. A PLC is designed specifically
to control industrial processes under industrial conditions.

SCADA Supervisory Control And Data Acquisition. A generic term for
a centralized control system typically consisting of PLC’s and
control terminals.

TCP/IP Transmission Control Protocol / Internet Protocol. A common
way of describing a suite of protocols used by devices
configured with an NIC.

VSD Variable Speed Drive

2.7.2 FUNCTIONAL STANDARDS
The functional standard is split into the following:

 Equipment Control Modes
 Equipment Control Functions
 Other Standard Blocks

The Equipment Control Modes are the only ones to be considered in this section.
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2.7.3 EQUIPMENT CONTROL MODES
All controlled equipment generally has four control modes:

 Disabled (Off)
 Local Manual (Not selectable at OWS)
 Remote Manual
 Remote Automatic

If the equipment is selected by the operator for Local Manual Control at the MCC, then
this status is indicated on the OWS. The operator is able to start and stop (or open and
close) the equipment independently of the SCADA system while in this mode. The remote
mode of control for equipment is operator selectable from the OWS. The operator shall
select from Disabled, Manual, and Automatic modes – the operations of these modes are
defined below.
2.7.3.1 SEQUENCE CONTROL
Plant Sequences are groups of equipment that run together under automatic control,
according to a defined series of steps, loops, times, and interlocks. The normal operation
of these sequences is that they are constantly in running mode, but the facility exists for
the operator to start and stop the operation of the sequence. Each sequence has ‘Start’
and ‘Stop’ buttons for controlling the sequence, and a Running/Stopped feedback to
show the status of the sequence.
2.7.3.2 EQUIPMENT AVAILABILITY
Controlled equipment is defined as being available if the equipment is in Remote
Automatic mode and it is not in a Fault state.
Process instrument is defined as being available if its signal is valid, and it is not in a critical
Fault state.
2.7.3.3 DISABLED (OFF) MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Off’ position. When equipment is placed in the Disabled (Off) Mode, the
equipment cannot be operated either manually or automatically by the control system,
and no alarms are generated for this equipment.
This mode shall generally be used for maintenance purposes.
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2.7.3.4 LOCAL MANUAL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Local’ position. The selection of this mode is indicated on the OWS.
When Operated in Local Mode, the Operator is able to Start/Stop or Open/Close the
Equipment (pumps, motors, valves etc).

Details
Initial Command For pumps, motors and other drives, if equipment is running in

Remote Manual or Automatic mode, and Local Manual Mode is
selected, then the equipment shall stop/close

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock No equipment or process Interlocks exist in this mode. Care must
be taken by the Operator when operating the equipment

Stop / Close
Command

Run until Stopped by Operator OR UPON POWER LOSS or fault

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment device will Automatically Start/Open

2.7.3.5 REMOTE MANUAL CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Manual by selecting the ‘Manual’ software button on the OWS.
When equipment is placed in the Manual Mode, the Operator is able to Start/Stop or
Open/Close the Equipment (pumps, motors, valves etc) from the OWS.

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Automatic Mode, and Remote Manual Mode is
selected, then the equipment shall continue to run and it shall
adjust its speed or position (if applicable) to the Manual Set-
point set on the OWS

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Manual)

The equipment may only be started if the defined manual
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment/device will Automatically Start/Open
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2.7.3.6 REMOTE AUTOMATIC CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Automatic Mode by selecting the ‘Automatic’ software button on the OWS.
Automatic Mode is the ‘normal’ mode of control for all plant. When equipment is placed
in the Automatic Mode, the control of the equipment is defined by a series of conditions,
set points, and delay times as follows:

Details
Command A Logical Expression controlled by the equipment’s automatic

sequence, that when true Starts/Opens the equipment

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Automatic)

The equipment may only be started if the defined Automatic
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode and
Standby equipment/device is available then the Standby
equipment/device will Automatically Start/Open

2.7.3.7 DUTY / ASSIST CONTROL
Equipment may be in the Duty/Assist Control configuration if the process requirement is at
times not able to be provided by only the duty item of equipment operating, and requires
the operation of both the duty and assist equipment. Start and Stop conditions are
defined for the operation of the Duty equipment, and for the Assist equipment.
If the Duty equipment is unavailable (Faulted, Disabled or Manual Stop), then the Assist
equipment is called to operate with the duty equipment parameters. The duty is operator-
selectable remotely from the OWS as Duty, Assist, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.8 DUTY/STANDBY
Pumps may be in the Duty/Standby Control configuration if the process requirement is
able to be provided by only one pump operating. Start and Stop conditions are defined
for the operation of the Duty Pump.
If the Duty Pump is unavailable (Faulted, Disabled or Manual Stop), then the Standby
Pump is to operate in place of the Duty Pump. Pump Duty is operator-selectable remotely
from the OWS as Duty, Standby, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.
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2.7.3.9 MODE SELECTION
Modes are selectable by the Operator at OWS. A number of Modules as detailed further in
this document may operate in different modes. Typically a mode is used to select a
specific control method (set-point and Instrument) for the module to operate in Cascade
(Remote Automatic). A Mode Selection is only permitted if all instruments required for that
mode are available. Where a Mode is operating and a fault arises on an instrument then if
a Fail back mode is specified (must be Available), then this mode is selected as the new
operating mode ‘Automatically’.

2.7.4 SYSTEM SOFTWARE – SCADA
The control room contains a Citect SCADA terminal running on a PC. The Citect SCADA
system provides the plant mimics, operator control, alarms and trends for the day to day
operation of the entire plant. All process instrumentation, variable speed drive data, and
setpoints are trended by the Citect SCADA system, and are displayed on the predefined
Trend Pages, or selected on the Operator configurable Trend Pages.
Plant alarms also are logged to the Alarm Log by the Citect SCADA system.
The SCADA included all programming of the Citect SCADA using standard functions
blocks that were supplied by QUU.

2.7.5 SECURITY ACCESS LEVELS
Security Access Level will be based as follows:

 Operator Level – Day to day plant operations and setpoints
 Engineering – Access to setpoints and process tuning
 Administrator – Complete Access
 Commissioning – Access to Setpoints, process tuning and remote access to the

plant.

2.7.6 DATA / TREND STORAGE REQUIREMENTS
The SCADA system was configured so that it handles all the alarms on the plant and
notifies the operators on the SCADA. The system incorporated the following alarms:

 Physical drive faults as per the typical schematics and the I/O lists including items
such as thermal overload, motor over temperature, seal failure (where applicable)

 Derived faults such as pump failed to start, valve failed to open, instrument out of
range etc

 Critical alarms such as high level signals, analyser high readings, low flows etc as
per the description in the functional specification

 Low and high levels in sumps, wet wells and storage tanks
 All alarms will be able to reset from the OWS screen via an operator action. Alarms

have been categorised in accordance with the HMI Guidelines document
During power failure, all alarms that would normally be generated by a power failure (eg
pump fault, valve fault etc) are inhibited, and will not appear on the alarm or event log.
These alarms revert back to their normal state after an operator adjustable time period
after restoration of power.
NB: SCADA Setpoint input via the OWS by the Operator is standard decimal, i.e.
increments of ‘0.05’ as opposed to ‘0.01’ (not supported).

2.7.7 POWER FAILURE
On power failure, the system fails close/shut and alarms to the Operator that a power
failure has occurred. A backup generator will automatically start to provide power in lieu
of the mains.
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This alarm that a Power failure has occurred is a critical alarm and will dial out to the
Operator. Failing to Start/Faults from the back-up generator will also dial out to the
Operator.
The back-up generator should be checked weekly for its readiness for operation such as
oil and fuel (diesel).  The generator should be used (manually change over from mains
power) at least once a month.

2.7.8 SET-POINTS (OPERATOR ADJUSTABLE AND HARD CODED)
Tabulated below is the set-point required for the control system to operate the Power
Failure Logic.

SET-POINT
Type Variable

Type
Def Range Units HMI

Input/Who
de-
bounceMin Max

Process Set-
point

Mains Healthy
Delay

INT 5 0 10 min Y / ENG N/A

2.7.9 AUTOMATIC CONTROL – RE-STARTING
The re-starting of the Plant using either Mains Power or Generator Power is controlled in a
sequenced approach using the PLC.
2.7.9.1 RE-START MODE – USING BACK-UP POWER

Control Logic Details – Back-Up Power
DetailsControl Details

Plant Re-Start  Plant is operating with backup power (SCADA displays
runtime for plant operation using backup power,
logged and reported)

 Return plant to safe state (all valves, pumps blowers
and motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Whilst the plant is operating in back-up power mode,

the sludge dewatering system is inhibited
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2.7.9.2 RE-START MODE – USING MAINS POWER

Control Logic Details – Mains Power
DetailsControl Details

Plant Re-Start Once mains Healthy delay has elapsed:
 The plant shuts down in a controlled sequence and

returns to safe state (all valves, pumps blowers and
motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Sludge dewatering system is Available

2.7.9.3 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator Trigger Response Alarm Description P

Power Status Mains Failure System Fails to Safe State
Generator starts operation

Mains Failure Alarm

Generator
Status

Fault None Generator Fault

2.7.9.4 MONITORING
The following is displayed on the OWS:

 (General) Plant Running on Generator or Mains
 (Specific) Time that Generator has been running for

2.7.9.5 TRENDING
The Power Trend page displays the Generator Run-time.
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2.7.10 AERATION SYSTEM
2.7.10.1 BLOWERS AND VALVES – CONTROL DEVICES
The following table details the control devices for the system, which consists of blowers
and valves.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

BL-0650-003 Blower 3 – Common Standby VSD Common Standby
Control Logic

BL-0520-001 Blower 4 – Aerobic Zone VSD DO Mode
Selection & Set-
point Control

FCV-0650-001 Blower 3 to MBR 1 DV w FB Common Standby
Control Logic

FCV-0650-002 Blower 3 to MBR 2 DV w FB Common Standby
Control Logic

FCV-0650-003 Blower 3 to Aerobic Zone DV w FB Common Standby
Control Logic

NB: ‘Device Level Interlocks’ (If Any)  and are specified further in the document

Table 1 – Aeration Equipment (Control Device)
2.7.10.2 SPECIFIC CONTROL CHARACTERISTICS
None
2.7.10.3 AERATION EQUIPMENT INSTRUMENTATION
The following table details the instrumentation devices for the system, which consists both
of Analogue and Digital Instruments.

INSTRUMENTATION
Equipment Tag Description Filtered Type

PS-0650-007 Aerobic Zone  Pressure
Transmitter

de-bounce
XXs

DI

AIT-0511-003 Aerobic Zone DO Analyser 1 AI
AIT-0511-004 Aerobic Zone DO Analyser 2 AI

Table 2 – Aeration Equipment (Instrumentation)
2.7.10.4 SPECIFIC CONTROL CHARACTERISTICS
None
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2.7.10.5 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/Operational requirements.

SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

Process Set-point

Aerobic Zone Duty Blower
Min Speed

INT 27.6 0 60 % Y / OP N/A

Aerobic Zone Duty Blower
Max Speed

INT 60 100 % Y / OP N/A

Membrane Change Over
– DO Suspension
Feedback Period

INT
0 600 s Y / OP N/A

Aerobic Zone Duty Blower
Speed

INT 40 100 % Y / OP N/A

Aerobic Zone DO Set-
point

0.0 5.0 mg/L Y / OP N/A

Aerobic Zone DO Control
Wait Time

1 30 min Y /
ENG

N/A

Bump Sequence Start
Time

Time H/M Y / OP N/A

Bump Sequence Duty
Aeration Blower Speed

30 100 % Y / OP

Bump Duration 0 30 min Y / OP

Bump Sequence Interval
Time

1 90 days Y / OP

Alarm Set-points

Aerobic Zone Low DO REAL 0.0 6.0 mg/L Y / OP 0-30
mins

Aerobic Zone High DO REAL 1.0 6.0 mg/L Y / OP 0-30
mins

DO Deviation REAL 0.5 0.0 6.0 mg/L Y /
ENG
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SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

Specific Control Selections

Aeration Mode Selection Const Blower Speed
Schedule Blower
Speed
Const DO Set-point
Schedule DO Set-
point

Y / OP

DO Feed-Back Suspension Enable/Disable Y / OP N/A

Headers Online INT 0 3 Y / OP

Bump Sequence Manual
REQ

BOOL Active /
Inactive

N/A Y / OP N/A

PID Parameters

DO Proportionality
Constant

REAL 0.28 N/A Y /
ENG

N/A

DO Upper / Lower DB REAL 40 mg/L Y /
ENG

N/A

Table 3 – Aeration Set-Point
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2.7.11 AERATION SYSTEM CONTROL
The combined blower system has four blowers. One blower (variable speed) is dedicated
to the aeration system. A common standby blower is available to both the membrane
and aeration systems. There are a number of modes available to the operator depending
on process and equipment availability. Air flow to the aerobic area of the plant is
controlled by modulation the speed of the blower to meet a required DO Set-point.
2.7.11.1 OVERALL CONTROL SCHEME
The figure below show the overall control scheme designed to meet the required
functionality of the aeration system. It consists of the following main code blocks:

 • Mode Selection
 • SP Control
 • Duty Control

The above code blocks are discussed in the following sections:

MODE SELECTION

MD

AV1
AV2
AV3
AV4
AV5

Gen AV

AND

????????

Mode Output

DUTY CNTRL

RN
SP

AV1
AV2

AER BL 1
SP Control

Mode Availability

Mode Input

AND

RN 1

RN 2

SP 2

SP 2

AIT-0511-003 AV
AIT-0511-003 AV

Enabled For Auto

Blower Available

AIT-003 & 004 AV

Standby
Blower Control

Aeration Duty BL

Common STBY BL
Module Availability

Figure 2: Aeration Overall Control Scheme
2.7.11.2 DO CONTROL SEQUENCE (MODE SELECTION)
The table below shows the modes that are available for the operation of the Aeration
system. All modes are operator selectable from the OWS Screens.

Mode Table

Mode No Name/Descriptor Command Availability
Requirements

Failure / Back-Up
Command

Mode 1 Constant Blower
Speed

Yes None

Mode 2 Schedule Blower
Speed

Yes None

Mode 3 Constant DO Set-
point

Yes AIT-0511-003 Mode 2

Mode 4 Schedule DO Set-
point

Yes AIT-0511-003 Mode 2

General Availability Requirements: At least 1 Blower (Duty / Standby) Available
for Automatic Operation
All Common Standby Routing Valves are
Available

Table 4 – Aeration Mode Selection Table
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2.7.11.3 MODE DETAILS:
The following Modes are available for the control of the blower speed SP.

 Mode 1: Constant Blower Speed – The duty blower is operated at the speed input
at the OWS.

 Mode 2: Scheduled Blower Speed - As per Mode 1, except that the blower speed
is automatically varied according to a schedule (24 separate entries), see below
for details.

 Mode 3: Constant DO Set-point – The duty blower speed is adjusted to maintain
the D.O. set-point input at the OWS.

 Mode 4: Scheduled DO Set-point – As per Mode 3, except that the DO set-point is
automatically varied according to a schedule (24 separate entries); see below for
details.

2.7.11.4 MODE AVAILABILITY [START-UP PRE-REQUISITES]:
Each Mode selection is checked against the availability requirements above, before a
change is ‘Confirmed’ and issued to the ‘Set-point Control Logic’. Command selection for
unavailable modes will not be permitted from SCADA.
2.7.11.5 MODULE AVAILABILITY:
The Module is deemed ‘Available’ if the following are true:

 General Availability Requirements – Set
 Single Mode of Operation – Available

2.7.11.6 ABNORMAL ACTIONS:
Due to the fact that equipment (Instruments) may become Unavailable during system
operation and depending on the Current Mode Selection, Automatic Mode changes
may be executed. In this case Mode selection will automatically revert to Failure / Back-
Up Mode Command. Refer to Abnormal Action – Table for further details.
2.7.11.7 RUN LOGIC (START-UP)
The system runs once the above availability requirements are met and it is Enabled for
automatic Operation.
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2.7.11.8 DO SET-POINT CONTROL LOGIC
The figure below shows the control scheme designed to meet the required set-point
selection functionality (Mode dependant) of the aeration system. The dissolved oxygen
concentration in each zone of each bioreactor can be either manually set to a constant
value or modulated to optimise plant performance. As detailed above there are four
operator Selectable options for DO Set-point Control:

 Constant Blower Speed
 Schedule Blower Speed
 Constant DO Set-point
 Schedule DO Set-point

Sampling Calc (PID)

Mode SelectAerobic PV

Aerobic DO SP

Aerobic DO SP
(Daily)

Constant
Blower Speed

Blower Speed
(Daily)

Disable DO FB Control

De-Aeration DO
FB Suspension -

En/Dis

MBR Changeover Logic

FCV-0641-022
&

FCV-0642-022
Changeover

Suspension
Period - Not

Expired

Blower Speed%

Mode Select

SCALE

Bumping SEQ Active

DIS Bumping SEQ
Active

Bumping Speed

Min

Max

De-Rate

No. of Headers On-Line

Common Standby Operate as Duty

Figure 3: Aeration – DO Set-point Control Logic
2.7.11.9 DO SET-POINT SCHEDULE MODE:
The operator can schedule (hourly based, 24 specific set-points) the ‘DO Set-point’ and
‘Blower Speed Set-point’ throughout the Day by entering the settings in a:

 DO Set-point schedule table.
 Blower Speed schedule table.

The schedule table for each of the above allows entries for a week-day and a week-end
day. For Wk-Day and WE-Day, there are 24 set-point entries to be allocated, 1 for each
hour of the 24 Hr Clock. Refer to table below.

DO Set-Point (mg/L) Blower Speed (%)
Hour Wk

Day
WE
Day

P-Hol Wk
Day

WE
Day

P-Hol
1 / 00:00 1.5 1.4 1.3 65 60 58
2 / 01:00 1.8 1.9 1.7 85 80 75
3 / 02:00 1.5 1.3 1.4 65 69 62
-----------
24 / 23:00 1.2 1.2 1.3 55 59 52
NB: DO Set-point and Blower Speed tables are separate, shown
above for convenience of illustration

Table 5 – Aeration DO Schedule Table
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The de-notion of which days in the following week are ‘Public Holidays’ will be the
responsibility of operator, via manually selecting which day of the following week is to be
a public holiday. The selection will automatically be deselected once that particular day
has come to an end (00:00).

Public Holiday Table
DateDay Select
Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Table 6 – Aeration DO – Public Holiday Table

2.7.11.10 CONTROL LOOP DETAILS
In Constant Blower Speed Set-point Mode, the operator enters a set-point value for the
aeration zone on the OWS. This value does not change unless changed by the operator.
The value is adjustable in the range of Blower Minimum/Maximum Speed set-points. A set-
point of zero indicates that no air is to be supplied to the Zone.
In Automatic Blower Speed Set-point Schedule Mode, the supplied Blower Speed Set-
point depends on the Current Hour of the Day, see above for Schedule details. The
Schedule set-points do not change unless changed by the operator, which can be done
during any time of the Day. A set-point of zero indicates that no air is to be supplied to the
zone for that hour.
In Constant DO Set-point Mode, the operator enters a set-point value for the aeration
zone on the OWS. This value does not change unless changed by the operator. The value
is adjustable in the range of 0 to 5 mg/L.  A set-point of zero indicates that no air is to be
supplied to the zone.
In Automatic DO Set-point Schedule Mode, the supplied DO set-point depends on the
Current Hour of the Day, see above for Schedule details. The Schedule set-points do not
change unless changed by the operator, which can be done during any time of the day.
A set-point of zero indicates that no air is to be supplied to the zone for that hour.
The control for aeration zone uses a single loop control algorithm only. Under DO set-point
control, the DO analyser(s) compare the dissolved oxygen concentration in the aerobic
zone to the DO set-point. On an increase in DO concentration, it increases the blower
speed set-point and similarly on a decrease in DO concentration it decreases the blower
speed set-point.
NB: The PID Loop is slow acting.
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De-Rating:
The Required Speed set-point for the aeration on the aerobic zone can be de-rated for
either of the following reasons:

 The number of headers online
 Common standby blower operating instead of primary
Control Details

De-Rating IF the Number of Headers Online is reduced by 1
Then Derived Speed Set-Point is reduced by 1/3

IF Common Standby Blower operate in place of Duty
Then Derived Speed Set-Point is reduced by de-Rating Factor

Disabling the PID Control (Bumping or Membrane Changeover):
The PID Actions can be disabled for a period of time for either of the following reasons:

 Bump Sequence active
 Membrane Changeover active
Control Details

PID Disable If aeration system is operating in Mode 3 or 4 and Membrane
Tank Changeover is executed & DO FB Suspension is ‘Enabled’
Then The Current Mode remains Active

DO FB is suspended for a period of ‘Membrane
Changeover – DO Suspension Feedback Period’

If Aeration System is Operating in Mode 3 or 4 and Bumping
Sequence is Active
Then DO FB is suspended for Period of ‘Bump duration’

2.7.11.11 DO MEASUREMENT DETAILS
There are two dissolved oxygen measuring instruments for the aerobic zone and they can
be selected On-Line or OFF-Line by the operator through the OWS and hence set the
system to operate in one of two overall modes:

 Duty / Standby
 Dual Validation
Control Details

DO
Measurement

IF Instrument 1 is Available and selected to ‘On-Line’
Then DO Process Value is equivalent to this instrument PV

IF Instrument 1 & 2 are Available and selected to ‘On-Line’
Then DO Process Value is equivalent to the average of ‘Both’

instrument PV’s

NB: See Abnormal Action Table for details of DO Process
Value in case of instrument failure
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2.7.11.12 BLOWER DUTY CONTROL
A standard ‘Duty Control’ Code block is used to control the main duty blower and monitor
the availability of the common standby blower. As the standby blower is Common for MBR
processing and aeration, there is separate control logic for this, which also sets up valve
routing. The aeration duty control block carries out the following checks on standby
resources prior to executing a duty changeover.

Control Details

Availability
Checks

For the Primary Blower (AV 1), the logic checks that Blower 4 is
Available and FCV-003 Routing valve is Available.

For the Standby Blower (AV 2) the logic checks that
MBR 1 ‘Blower 1’ Standby REQ is Not Active OR (Active & MBR 1
‘Blower 1’ is available)

MBR 2 ‘Blower 2’ Standby REQ is Not Active OR (Active & MBR 2
‘Blower 2’ is available)

Condition on the above is that operator has not issued a manual
request of standby to MBR 1/2 blower duty

NB: Standby Blower and Valves need to be Available for
automatic
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2.7.11.13 BUMPING SEQUENCE
A Block diagram of the ‘Bump Control Sequence’ is illustrated below, the main
components are:

 Run Logic
 Latch

Bump Duration

Run
Logic

Interval Time Elapsed
Start Time Reached

Current BL SP <
Bump BL SP

Bumping Enabled

Latch

Start
Stop

Bump SEQ Active

Figure 4:  Aeration – Bump SEQ Control Logic

Control Details

Blower
Control

IF the following are TRUE
The ‘Interval Time period’ has elapsed &
The ‘Day Start Time’ has been reached &
The Current Blower Speed < Blower Speed

OR
The operator has Set the Manual REQ to ‘Active’
Then Disable the DO Feed-back Control (DO Set-point Control, if
Feature Enabled)

Set the Blower Speed to the ‘Bump SEQ Aeration Blower
Speed’

IF the ‘Bump Duration’ Run period has elapsed OR the operator
has reset the Manual REQ to ‘Inactive’
Then Re-Enable DO Feed-back Control (DO Set-point Control)

Return the Blower Speed to Normal Blower Control Scheme

NB: The Flag ‘Bump SEQ Active’ Latched is incorporated in DO
Set-point Control Logic to select Bump Speed SP.

NB: If Current Blower Speed SP is greater than the Bumping
Speed then Bumping is inhibited and an alarm is
generated.
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2.7.11.14 DEVICE LEVEL INTERLOCKS
The control blocks for the blowers will have the following device interlock associated.

Table

Device I/L Source Permissive Trip Action

Man Auto
BL_-0520-001 FCV-0650-001 Close Close Blower Shut-down

BL_-0520-001 TS_-0520-004 High High Blower Shut-down

BL_-0520-001 PS_-0520-001 High High Blower Shut-down

Table 7 – Aeration Device Level Interlocks
2.7.11.15 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their effect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 Tag name: Data Block Neumonic
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the operator OWS
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm Description P

PSH-0520-007 High Blower 4 – Shutdown
IF standby – Avail
Then Rotate Duty

Else None

Aerobic Zone High
Aeration Header Pressure
Aeration Blower Duty
Allocation Fault

2

1

Check isolation valves
VV_-0511-011 to 013
status, open if required.

AIT-0511-003
AIT-0511-004

High
Alarm SP

None Aerobic Zone – High D.O 1

AIT-0511-003
AIT-0511-004

Low
Alarm SP

None Aerobic Zone – Low D.O 1

Check blower BL_-0520-
001 operation status (or
BL_-0650-003 operation
status).
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Initiator Initiator
Trigger

Response Alarm Description P

AIT-0511-003
AIT-0511-004

Deviation None Aerobic Zone – Deviation
Alarm

1

Check AIT-0511-003 – 004
operation.  Clean &
recalibrate if required.

FCV-0520-003 Fault* Disable Automatic Blower
Changeover to Standby
on Primary System Blower
Failure

Make Standby Blower –
Unavailable

Routing Valve # - Fault

Check if compressed air
accumulator (PV_-1011-
001) has sufficient air for
valves operation.

AIT-0511-003 Fault Ignore AIT-003 measure
PV
IF Current Mode is ‘3’ or
‘4’ & AIT-004 Not
Available
Then Set Mode to ‘2’
Else Keep Current
Mode

Aerobic Zone – DO
Instrument Fail

2

Check AIT-0511-003
operation.  Clean and
recalibrate if required.

AIT-0511-004 Fault Ignore AIT-004 measure
PV
IF Current Mode is ‘3’ or
‘4’ & AIT-003 Not
Available
Then Set Mode to ‘2’
Else Keep Current
Mode

Aerobic Zone – DO
Instrument Fail

2

Check AIT-0511-004
operation.  Clean and
recalibrate if required.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 362 of 667



Canungra WRP Operations Manual - Secondary
Treatment

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 80 of 105
Note: Printed copies of this document should be verified for currency against the published electronic copy.

Initiator Initiator
Trigger

Response Alarm Description P

LSH-0511-005 High None Aerobic Zone – High Level 1

Check if FCV-0641-020 &
FCV-0642-020 are open or
closed.  Check if MBR1
and/or MBR2 are online
and available.  Resume
MBR1 and/or MBR2 online
where applicable.

TSH-0520-004 High Blower 4 - Shutdown
IF stdby – Avail
Then Rotate Duty
Else

Blower 4 – High
Temperature
Aeration Blower Duty
Allocation Fault

2
1

LS_-0511-001 High None Anaerobic Zone – High
level

1

Check if isolation valves
VV_-0511-001 and/or VV_-
0511-002 are opened.
Open if applicable.

Rotate Duty: Means to Switch duty to the Standby Blower. If the Primary Blower is
made healthy it will not automatically start or take over duty

*NB: A Prompt is issued to the operator to Simulate Override Valve Faults once
they have been checked in the Field.

operator is allowed manually to initiate a changeover of Duty to replace the
Primary Blower, using ‘Manual Changeover Duty Request’

Table 8 – Aeration System Faults and Responses
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2.7.11.16 MONITORING
The following is displayed on the OWS:

 Specific Control selections as detailed in the Operations section below.
 The status/measured value of each instrument in the Equipment Instrument Table.
 The required status of each device as listed under the Equipment Control device

Table.
 Alarms as referred to in the Abnormal Conditions table above.

2.7.11.17 OPERATIONS
The following Equipment Devices as detailed in set-point table specific Control Selections,
have the following mode selections:

 Aeration DO Set-point Control Mode Selection: Constant/Schedule Blower Speed
or Constant/Schedule DO Set-point.

 Headers Online: The Number of Headers on line (1 – 3).
 Bumping Sequence Manual REQ: Active or Inactive.

2.7.11.18 CALCULATIONS
The Calculations that are carried out are detailed above in the following sections:

 Control Loop details – De-rating.
 DO Measurement details.

2.7.11.19 TRENDING
The Aeration Trend page displays the following:

 First DO analyser (mg/L)
 Second DO analyser (mg/L)
 Raw sewage flow (L/S)
 Aeration Blower Speed (%)
 Aeration Blower setpoint (mg/L)
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2.7.12 COMMON BLOWER NO. 3 CONTROL
Blower 3 is a common standby blower and is available for aeration of the membrane tank
1, membrane tank 2 or the aerobic zone.
In the event that one of the membrane tank duty blowers becomes unavailable, Blower 4
will become the duty blower for the aerobic zone (if it is not already), and Blower 3 will
become the duty blower for membrane tank 1 or 2 (in place of the unavailable unit).
The Common Blower Discharge/Routing valve positions Open and Close to meet the flow
path for Blower 3 to replace any of the faulted blowers.
2.7.12.1 EQUIPMENT
The equipment (Digital and Analogue) specified as part of the system is detailed in the
following tables, along with specific control criteria/characteristics.
2.7.12.2 CONTROL DEVICES
The following table details the control devices for the system, which consists of Blowers
and Valves.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

BL_-0650-003 Blower 3 – Common Standby VSD Common Blower
Control

FCV-0650-001 Blower 3 to MBR 1 DV w FB Common Blower
Control

FCV-0650-002 Blower 3 to MBR 2 DV w FB Common Blower
Control

FCV-0650-003 Blower 3 to Aerobic Zone DV w FB Common Blower
Control

NB: ‘Device Level Interlocks’ (If Any)  and are specified further in the document

Table 9 – Common Blower Equipment (Control Device)
2.7.12.3 SPECIFIC CONTROL CHARACTERISTICS
None
2.7.12.4 INSTRUMENTATION – COMMON BLOWER
The following table details the instrumentation devices for the system, which consists both
of Analogue and Digital Instruments.

INSTRUMENTATION
Equipment Tag Description Filtered Type

PS_-0650-005 MBR Tank 1 Pressure Switch DI

PS_-0650-006 MBR Tank 2 Pressure Switch DI

PS_-0520-007 Aerobic Zone  Pressure Switch DI

Table 10 – Common Blower Equipment (Instrumentation)
2.7.12.5 SPECIFIC CONTROL CHARACTERISTICS
PS_-0520-007: Device may need a Start-up delay (Inhibit) and a de-bounce.
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2.7.12.6 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/Operational requirements.

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounceMin Max

Specific Control
Selections

Manual Changeover
Duty Request

Common BL to MBR 1
Duty

Common BL to MBR 2
Duty

Common BL to
Aeration Duty

Common BL to
Standby

Y / OP

Table 11 – Common Blower Set-Point Table
2.7.12.7 AUTOMATIC CONTROL – COMMON BLOWER
The control logic of the aeration system or the membrane units (duty control blocks)
checks the availability of the ‘Common Standby Blower’ including discharge/routing
valves prior to requesting a changeover to the ‘Common Standby Blower’. The Prior
control logic will also set-up any specific control configuration required to run the
common blower in place of the failed unit.
The operation of the Routing/Discharge valves will be controlled by a ‘Routing Equipment
Module’. Depending on which ‘Failed’ duty blower that the ‘Common Standby Blower’ is
required to replace a particular route is ‘Set-Up’ and ‘Confirmed’, then the standby
blower can be ‘Started’.
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2.7.12.8 OVERALL CONTROL SCHEME
The figure below show the overall control scheme designed to meet the required
functionality of the Common Standby Blower Equipment.

Common Standby Control Logic

MBR 1 Standby REQ

MBR 2 Standby REQ

Aeration Standby REQ
FCV-003 & 002 Closed

Route Selection

Force Duty Changeover

Routing Equipment

Route Set to 1

FCV-001 Route Valve
MBR Blower 1

OP
CL
I/L

FCV-002 Route Valve
MBR Blower 2

OP
CL
I/L

FCV-003 Route Valve
Aeration

OP
CL
I/L

Route Set to 2

Route Set to 3

FCV-001 & 003 Closed

FCV-001 & 002 Closed

Run Common Blower

Common Standby Blower

Run

Auto I/L
Man I/L

Route 1 Set & Confirmed
Route 2 Set & Confirmed
Route 3 Set & Confirmed

Aer Blower Duty
Control

Aer Blower
Duty Control

MBR 2 Blower
Duty Control

MBR 1 Blower
Duty Control

FCV-001 OR FCV-002 OR FCV-003

MAN
MODE SELECTION

MD

AV1 (as MBR 1)
AV2 (as MBR 2)
AV3 (as Aeration)

AV4 (Standby)

Mode Input

Standby AV

Standby AV
Standby AV

COMMON STDBY

Mode Output

MBR 1 OR MBR 2 OR
AERATION Primary

Blower AV

Force Duty Changeover MBR 1 Blower
Duty Control

Force Duty Changeover MBR 2 Blower
Duty Control

Figure 5: Common Standby Blower Overall Control Scheme
2.7.12.9 COMMON BLOWER MANUAL (MODE SELECTION)
The operator can ‘Manually’ initiate the operation of the ‘Common Standby Blower’ for
each of the other 3 systems. The table below shows the modes that are available,
operator selectable from the OWS Screens.

Mode Table

Mode No Name/Descriptor Command Availability
Requirements

Failure / Back-Up
Command

Mode 1 Standby as MBR 1 Yes Standby
Available

None

Mode 2 Standby as MBR 2 Yes Standby
Available

None

Mode 3 Standby as Aeration Yes Standby
Available

None

Mode 4 Standby as Standby Yes Primary
Available of
Current
Mode

None

Table 12 – Common Blower Manual Mode Selection Table
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2.7.12.10 COMMON BLOWER CONTROL LOGIC
The logic to control the Common Blower is detailed below.

Control Details

Common
Standby
Blower
Request
Logic

MBR Fault, Aeration to Primary if Available
IF MBR Blower Duty Control for either Blower 1 or 2 has a Standby
Run Request Active (Primary Faulted) & Aeration Blower Duty
Control Standby Run Request is Active – Primary Available
Then Force Duty Change of Aeration Blower to Primary Blower

Aeration Fault, MBR to Primary if Available
IF Aeration Blower Duty Control Standby Run Request is Active
(Primary Faulted) & MBR Blower Duty Control for either Blower 1 or
2 has a Standby Run Request Active – Primary Available
Then Force Duty Change of MBR 1 or 2 to Primary Blower

Manual Requests
IF Standby to MBR 1 Manual Request is Active
Then Force Duty Change of MBR 1 Blower to Common Standby

IF Standby to MBR 2 Manual Request is Active
Then Force Duty Change of MBR 2 Blower to Common Standby

IF Standby to Aeration Manual Request is Active
Then Force Duty Change of Aeration Blower to Common
Standby

Common Blower Operation – Not Required
IF MBR Blower Duty Control for 1 & 2 & Aeration Blower Duty
Control Standby Run Requests are NOT Active
Then

Set Routing Equipment (Valves) to a ‘Route’ of ‘0’ [All
Route Valves commanded to Closed]

Common Blower – Set to MBR 1 Duty (Auto)
IF MBR Blower Duty Control for 1 has a Standby Run Request
Active &  the Aeration Blower Duty Control has ‘Primary Blower’ as
‘Duty’
Then

Set Routing Equipment ‘Route’ to 1 [FCV-001 to Open]
Request the Common Standby Blower to Run

Common Blower – Set to MBR 2 Duty (Auto)
IF MBR Blower Duty Control for 2 has a Standby Run Request
Active &  the Aeration Blower Duty Control has ‘Primary Blower’ as
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Control Details
‘Duty’
Then

Set Routing Equipment ‘Route’ to 2 [FCV-002 to Open]
Request the Common Standby Blower to Run

Common Blower – Set to Aeration Duty (Auto)
IF Aeration Blower Duty Control has a Standby Run Request Active
Then

Set Routing Equipment ‘Route’ to 3 [FCV-003 to Open]
Request the Common Standby Blower to Run

NB: The availability of the Common Standby Blower is checked
in the standard duty control block for each of the 3 blower
systems (MBR 1, MBR 2 and Aeration)

NB: IF Duty Allocation is NOT Available for either of the MBR
and aeration systems, a Priority 1 Alarm is Initiated.
The operator can select which systems he wants to keep

running via the operating the common standby blower.

2.7.12.11 DEVICE LEVEL INTERLOCKS
The control blocks for the pumps will have the following device level interlock associated.

Table

Device I/L Source Permissive Trip Action

Man Auto
BL_-0520-001 Route

Selection
Route 1
Confirmed
OR
Route 2
Confirmed
OR
Route 3
Confirmed

Route 1 Confirmed
OR
Route 2 Confirmed
OR
Route 3 Confirmed

Blower Shut-
down

Table 13 – Common Standby Device Level Interlocks
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2.7.12.12 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their effect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 Tag name: Data Block Neumonic
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the operator OWS
 P: Alarm Priority
Initiator Initiator

Trigger
Response Alarm Description P

PSH-0520-007
Common
Blower

High
Active

Common Blower –
Shutdown Aerobic Zone High Aeration

Header Pressure

Whichever System - Duty
Allocation Fault

2

Above Fault repeated when Common Blower operating as Duty for MBR systems

TSH-0650-003 High Common Blower –
Shutdown
IF Primary – Avail
Then Rotate Duty

Else

Common Blower – High
Temperature

Whichever System - Duty
Allocation Fault

2
1

Table 14 – Common Blower System Faults and Responses
2.7.12.13 MONITORING
The following is displayed on the OWS:

 Specific Control selections as detailed in the Operations Section Below.
 The status/measured value of each instrument in the Equipment Instrument Table.
 The required status of each device as listed under the Equipment Control device

Table.
 Alarms as referred to in the Abnormal Conditions table above.

2.7.12.14 OPERATIONS
The following Equipment Devices as detailed in Set-point table specific Control Selections,
have the following mode selections:

 Mode Selection: Manual Duty Change Request.
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2.7.13 R/A/S RECYCLE CONTROL DEVICES
The following table details the control devices for the systems, which consists of pumps for
R/A/S-recycle, and additionally valves for S-recycle system.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

PU_-0540-
101/201/301

R/A/S-recycle Pump 1 VSD R/A/S-recycle Control

PU-0540-
102/202/302

R/A/S-recycle Pump 2 VSD R/A/S-recycle Control

S-recycle

FCV-0641/2-022 S-recycle Inlet Valve DV w FB R/A/S-recycle Control

FCV-0540-027 S-recycle Discharge
Valve

DV w FB R/A/S-recycle Control

FCV-0540-030 S-recycle Re-Screen
Valve

DV w FB R/A/S-recycle Control

NB: ‘Device Level Interlocks’ (If Any)  and are specified further in the document

Table 15 – R/A/S-Recycle Equipment (Control Device)
2.7.13.1 SPECIFIC CONTROL CHARACTERISTICS
None
2.7.13.2 INSTRUMENTATION – R/A/S RECYCLE
The following table details the instrumentation devices for the systems, which is limited
solely to analogue instruments.

INSTRUMENTATION
Equipment Tag Description Filtered Type

FIT-0540-001/11/21 R/A/S-recycle
Flowmeter

Yes FM
MAG (Tot & R-Flow)

FIT-0230-001 Anaerobic Zone Inlet
Flowmeter

Yes FM
MAG (Tot & R-Flow)

Table 16 – R/A/S-Recycle Equipment (Instrumentation)
2.7.13.3 SPECIFIC CONTROL CHARACTERISTICS
None

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 371 of 667



Canungra WRP Operations Manual - Secondary
Treatment

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 89 of 105
Note: Printed copies of this document should be verified for currency against the published electronic copy.

2.7.13.4 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED) – R/A/S RECYCLE
Detailed below is a table of the set-points (process, alarms and specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/operational requirements.

SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

Process Set-point

R/A-Recycle Constant Speed
Set-point

INT 40 100 % Y / OP N/A

R/A Bioreactor Feed Flow
Averaging Period

INT 30 15 60 min Y /
ENG

N/A

R-Recycle Specific

R-recycle Constant Flow Set-
point

REAL 1.5 20 L/s Y / OP N/A

R-recycle Flow Pace Ratio Set-
point

REAL 0.7 2.5 N/A Y / OP N/A

R-recycle Maximum Flow REAL 1.5 20 L/s Y /
ENG

N/A

R-recycle Minimum Flow REAL 1.5 20 L/s Y /
ENG

N/A

R-recycle Bump Speed REAL 50 0 100 % Y /
ENG

N/A

Minimum Flow for Flow Pacing 0.3 0 10 L/s

A-Recycle Specific

A-recycle Constant Flow Set-
point

REAL 15 70 L/s Y / OP N/A

A-recycle Flow Pace Ratio Set-
point

INT 8 20 N/A Y / OP N/A

A-recycle Maximum Flow REAL 15 70 L/s Y /
ENG

N/A

A-recycle Minimum Flow REAL 15 70 L/s Y /
ENG

N/A

A-recycle Bump Speed REAL 70 0 100 % Y /
ENG

N/A

Minimum Flow for Flow Pacing 0.3 0 10 L/s

S-recycle Specific

S-recycle Constant Flow Set-
point

REAL 5 50 L/s Y / OP N/A
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SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

S-recycle Flow Pace Ratio Set-
point

INT 3 8 N/A Y / OP N/A

S-recycle Maximum Flow REAL 5 50 L/s Y /
ENG

N/A

S-recycle Minimum Flow REAL 5 50 L/s Y /
ENG

N/A

S-recycle Bump Speed REAL 75 0 100 % Y /
ENG

N/A

Alarm Set-points

R/A-recycle Flow Low REAL 1.5
15

20
70

L/s Y / OP N/A

Specific Control Selections

R/A-recycle Pump Duty
Changeover Period

60 0 11000 min Y / OP N/A

R/A-recycle Pump Duty
Changeover Time of Day

Date/Time D/H
/M

Y / OP N/A

R/A/S-recycle Mode Selection Constant Speed
Constant Flow
Flow Paced

Y / TBC N/A

S-recycle Re-Screen Mode
Selection

Sludge Re-Screen
Off

Y / TBC N/A

Table 17 – R/A/S-Recycle Set-Point Table
2.7.13.5 AUTOMATIC CONTROL – R/A/S RECYCLE
The R/A-recycle systems consist of two pumps (variable speed) which are configured to
operate in a Duty / Standby arrangement (automatic). There are a number of modes
available to the operator depending on process and equipment availability. Recycling (R
–> to anaerobic zone, A –> to anoxic tank 1 and S -> to aerobic zone) is controlled by
modulation of the speed of the pump to meet a required ‘Constant/Flow Pace’ set-point.
2.7.13.6 S-RECYCLE SYSTEM DIFFERENCES
The S-recycle system consists of additional control requirements to the R/A-recycle
systems. It draws S-recycle from the MBR tanks through to two flow control valves, 1 for
each tank. In addition the operator can set the S-recycle system to discharge to aerobic
zone or re-screen sludge back to the inlet works.
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2.7.13.7 OVERALL CONTROL SCHEME
The figure below show the overall control scheme designed to meet the required
functionality of the R-recycle system. It consists of the following main code blocks:

 Mode Selection
 SP Control
 Duty Control

The above code blocks are discussed in the following sections:

MODE SELECTION

MD

AV1
AV2
AV3

Gen AVAND

Reference Flow is above Minimum flow for
Flow Pacing

OR
First Smoothed Value has not been issued Yet

Enabled For Auto

Mode Output

DUTY CNTRL

RN
SP

AV

RECYCLE
Pump 1

SP Control

Mode Availability

Mode Input

Pumps Available

Pump 1 or 2
Available

Run
Logic

RN 1

RN 2
SP 2

SP 2

RECYCLE
Pump 2

Recycle Flow AV
Influent Flow AV

S-RECYCLE

S-Recycle
FCV-0540-027

Duty Pump Run &
Sludge Re-Screen Not Active

Figure 6:  R/A/S-Recycle Overall Control Scheme
2.7.13.8 RECYCLE CONTROL SEQUENCE (MODE SELECTION)
The table below shows the modes that are available for the operation of the R/A/S
recycle system. All modes are operator selectable from the OWS Screen. The addition
requirements for the S-recycle system are noted below.

Mode Table

Mode No Name/Descriptor Command Availability
Requirements

Failure / Back-Up
Command

Mode 1 Constant Speed Yes None

Mode 2 Constant Flow Yes FIT-0540-001 Mode 1

Mode 3 Flow Paced Yes FIT-0540-001
FIT-0230-001

Mode 1
Mode 2

General Availability Requirements: System is ‘Enabled’ for Automatic Operation
At least 1 R/A/S-recycle Pump is Available for
Automatic Operation
For S-recycle System:

 Aerated MBR S-recycle Inlet FCV is
Available for Automatic Operation.

 S-recycle Discharge FCV to Aerobic Zone
is Available for Automatic Operation

 OR
 Sludge Re-Screen Mode Selected &

Sludge Re-Screen FCV is Available for
Automatic Operation

MBR tanks above Low Low level

Table 18 – R/A/S-Recycle Mode Selection Table
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2.7.13.9 MODE DETAILS:
The following Modes are available for the control of the Recycle Speed SP:

 Mode 1: Constant Pump Speed – The duty pump is operated at the speed input at
the OWS.

 Mode 2: Constant Flow Set-point – The duty pump speed is adjusted to maintain
the Flow Set-point input at the OWS.

 Mode 3: Flow Paced – The duty pump speed is adjusted to maintain a dynamic
flow set-point which is a fraction (Ratio SP) of Influent Sewerage flow (Smoothed)
to the anaerobic zone / anoxic tank 1 / aerobic zone.

2.7.13.10 MODE AVAILABILITY [START-UP PRE-REQUISITES]:
Each Mode selection is checked against the availability requirements above, before a
change is ‘Confirmed’ and issued to the ‘Set-point Control Logic’. Command selection for
unavailable modes will not be permitted from OWS.
2.7.13.11 MODULE AVAILABILITY:
The Module is deemed ‘Available’ if the following are true:

 General Availability Requirements – Set
 Single Mode of Operation – Available

2.7.13.12 ABNORMAL CONDITIONS:
Due to the fact that equipment (instruments) may become Unavailable during system
operation and depending on the Current Mode Selection, Automatic Mode changes
may be executed. In this case Mode selection will automatically revert to Failure / Back-
Up Mode Command. Refer to Abnormal Action – Table for further details.
2.7.13.13 RUN LOGIC (START-UP)
The Recycle Pumps Run IF:

 The Reference Flow is above the Minimum flow for Flow Pacing.
 First Smoothed Value has not been issued yet: Run at Minimum Speed.
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2.7.13.14 S-RECYCLE VALVE CONTROL

Control Details

S-recycle
Discharge
valves

IF S-recycle Sludge Re-Screen Mode selection is selected to
‘Sludge Re-Screen’
Then Open the Sludge Re-Screen Valve ‘FCV-0540-003’

IF S-recycle Sludge Re-Screen Mode selection is selected to ‘OFF’
Then Open the S-recycle Discharge Valve ‘FCV-0540-027’

NB: The Re-Screen Mode is Selected/De-Selected at operator
discretion.

Control Details

S-recycle
Inlet Valves

IF ‘A’ MBR Tank is ‘On-Duty’ and Coarse Bubble Aeration is Active
& above General Availability Requirements are True
Then Open the Duty MBR S-recycle Inlet Valve FCV-0641/2-022
Else Close S-recycle Inlet Valve

NB: The Alternating of the Inlet Recycle Valves is used in the
Aeration DO Set-point Control to disable DO Feed-back

control

Pump
(Bump)

If the Pump has been operating below a Flow-rate (hard Coded)
for a period of 1 hour
Then Bump Pump at ‘Recycle Bump Flow Set-Point’ for a period of
1 Minute

NB: Bumping Only required in Flow Pace Mode
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2.7.13.15 RECYCLE SET-POINT CONTROL LOGIC
The figure below shows the control scheme designed to meet the required set-point
selection functionality (Mode dependant) of the R/A-recycle System. The flow-rate into
anaerobic zone / anoxic tank 1 can be either manually set to a constant value or
modulated to optimise plant performance. As detailed above there are three operator
selectable options for Recycle Flow Set-point Control:

 Constant Pump Speed
 Constant Flow
 Flow Paced

X

Mode Select

Min

Recycle Flow PV

FIT-0230-001
PV – Sewage

Influent

Max

Flow Pace (Calc) SP

Constant Flow
SP

Constant
Speed

Recycle Pump
(Speed) %

Influent Flow –
Smoothing (Calc)

Bio Reactor Feed Flow
Averaging Period

Flow Paced Set-point –
Ratio

+ SCALEPID

Mode Select

Max

MIn

Max

MIn

R (2.5) / A (70) / S (50)

R (0.7) / A (15) / S (5)

Figure 7:  R/A/S-Recycle – Flow Set-point Control Logic
2.7.13.16 CONTROL LOOP DETAILS
In Constant Pump Speed Set-point Mode, the operator enters a set-point value for the R/A
– Recycle Pump Speed (Flow) to the anaerobic zone / anoxic tank 1 zone on the OWS.
This value does not change unless changed by the operator. The value is adjustable in the
range of Recycle Minimum/Maximum Speed set-points. A set-point of zero indicates that
no recycle flow is to be supplied to the zones.
In Constant Recycle Flow Set-point Mode, the operator enters a set-point value for the R/A
– Recycle Flow-rate to the Anaerobic Zone / Anoxic Tank 1 Zone on the OWS. This value
does not change unless changed by the operator. The value is adjustable in the range of
‘R’ (1.5 – 20 L/s) and ‘A’ (15 – 70 L/s). A set-point of zero indicates that no recycle flow is to
be supplied to the zones.
In Flow Paced Set-point Mode, the operator enters a set-point value for R/A – ‘Recycle
Flow Pace Ratio set-point’. This required flow set-point is calculated from this ration and
the sewage influent flow.
NB: If the Smoothed value has not yet been updated, then Recycle Pump Runs at
Minimum speed.
The control for R/A-recycle flow uses a Single Loop Control Algorithm only, which consists
of a single PID. Under either Constant Flow or Flow Pace Mode, the recycle flow-meter
compares the flow to the anaerobic zone / anoxic tank 1 zone to the required flow set-
point. On an increase in measure flow, it decreases the derived Pump Speed set-point
and similarly on a decrease in measure flow it increases the derived Pump Speed set-
point.
Set-point Limiting:  As well as each individual control set-point having a limit applied to it as
detailed in the Set-points table, the derived Flow Set-point (PID output) is limited to a
Maximum and Minimum Set-point.
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2.7.13.17 SEWAGE INFLUENT FLOW SMOOTHING
The influent sewage flow on which the ‘Flow Pacing’ is based on is to ‘smoothed’ to a 30-
minute moving average ‘R/A Bioreactor Feed Flow Averaging Period SP’ (15 – 60 minutes).
The R/A-recycle flow set-point should only change when the average changes (e.g. one
change every 30 minutes). This reduces unnecessary variations in the system.
NB: Refer to Calculation section for the algorithm to achieve this function.
2.7.13.18 PUMP DUTY CONTROL
A standard Duty Control Code block is used to control which Pump is run at a particular
time. The availability of each device is monitored continuously so that an automatic
changeover can be executed if required.
2.7.13.19 DEVICE LEVEL INTERLOCKS
The control blocks for the pumps have the following device level interlock associated.

Table

Device I/L Source Permissive Trip Action

Man Auto

PU_-0540-x0y PU_-0540-x0y – Seal
PU_-0540-x0y – Current
PU_-0540-x0y - Thermal

Ok
Ok
Ok

Ok
Ok
Ok

Pump Shut-down

S-recycle

PU_-0540-301/2 FCV-0540-027 OR
FCV-0540-030

Open Open Pump Shut-down

PU_-0540-301/2 FCV-0641-022 OR
FCV-0642-022

Open Open Pump Shut-down

Table 19 – R/A/S-Recycle Device Level Interlocks
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2.7.13.20 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their effect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 Tag name: Data Block Neumonic
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the operator OWS
 Alarm Priority: Alarm Priority
Initiator Initiator

Trigger
Response Alarm P

PU_-0540-101 /
201/301

Isolated IF stdby – Avail
Then Rotate Duty
Else

X-Recycle Pump # -
Isolated
X-Recycle - Fail

2
1

PU_-0540-101 /
201/301

Low Flow
(de-
bounce)

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty
Else

Check X-Recycle Pump
# outlet isolation valve
status.  Open if
applicable.

X-Recycle Pump # - Low
Flow
X-Recycle - Fail

2
1

PU_-0540-101 /
201/301

Drive
Fault

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty
Else

X-Recycle Pump # - Drive
Fault
X-Recycle - Fail

2
1

PU_-0540-101 /
201/301

Speed
Fault

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty
Else

X-Recycle Pump # - Speed
Fault
X-Recycle - Fail

2
1

FIT-0230-001 Fault IF Current Mode ‘3’
Then Set Mode to ‘2’ Flow-meter Fault – R-

recycle Pump Control
Mode forced change

2

FIT-0540-001/11
/21

Fault IF Current Mode ‘2’ or
‘3’
Then Set Mode to ‘1’

Flow-meter Fault – R-
recycle Pump Control
Mode forced change

2
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Initiator Initiator
Trigger

Response Alarm P

FCV-0641/2-022 Fault* See MBR Section See MBR Section 2

1

FCV-0540-027 Fail to
Open

Shut-down S-recycle
Pumps

S-recycle Discharge Valve
# - Fail to Open

1

Check if compressed air
accumulator (PV_-1011-
001) has sufficient air for
valves operation.

FCV-0540-027 Fail to
Close

System is stopped OR
operator is switching to
‘Sludge Re-Screen
Mode’

Check if compressed air
accumulator (PV_-1011-
001) has sufficient air for
valves operation.

FCV-0540-030 Fail to
Open

Revert ‘Sludge Re-
Screen’ Mode Selection
to ‘OFF’

S-recycle Discharge Valve
# - Fail to Open
Force Re-Screen Mode to
‘OFF’ Alarm

1

Check if compressed air
accumulator (PV_-1011-
001) has sufficient air for
valves operation.

FCV-0540-030 Fail to
Close

Check if compressed air
accumulator (PV_-1011-
001) has sufficient air for
valves operation.

S-recycle Discharge Valve
# - Fail to Close

NB: Low Flow Alarm Monitoring will be inhibited if a recycle pump is Not currently
running
*NB: A Prompt is issued to the operator to Simulate Override Valve Faults once they have
been checked in the field.

Table 20 – R/A/S-recycle System Faults and Responses

2.7.13.21 MONITORING
The following is displayed on the OWS:

 Specific Control selections as detailed in the Operations Section below.
 The status/measured value of each instrument in the Equipment Instrument Table.
 The required status of each device as listed under the Equipment Control Device

Table.
 Alarms as referred to in the Abnormal Conditions Table above.
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2.7.13.22 TREND PAGE
This specific group R/A-recycle trend page displays the following:

 Recycle Flow.
 Speed / frequency of pump VSD’s.
 Membrane tank from which S-recycle is being withdrawn (S-recycle only).
 Recycle Flow Set-point.
 Anaerobic Zone Influent Sewage Flow (time smoothed and raw).
 Recycle Pump Power.

2.7.13.23 OPERATIONS
The following Equipment Devices as detailed in Set-point table specific Control Selections,
have the following mode selections:

 Recycle Flow Set-point Control, Mode Selection, Constant Pump Speed, Constant
Flow and Flow Pace.

 S-recycle Re-Screen Control, selection, Sludge Re-Screen, OFF.
2.7.13.24 CALCULATIONS
There are two calculations carried out within the control of this system.
2.7.13.25 FLOW PACE
The required flow pace speed set-point for the Recycle systems is calculated as per the
following;

Control Details

Calculation The Required Flow-Pace Set-Point is equal to
Derived ‘Smoothed Influent Sewerage flow’ x ‘Recycle Flow Pace
Ratio SP’
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2.7.13.26 SMOOTHING ALGORITHM
The Influent Flow is required to be smoothed by a moving average and output every 30
minutes (default).

Control Details

Smoothing Initial Smoothed Value ‘Smoothed PV’ is equal to ‘0’.
Initial Accumulated ‘Total’ PV to be averaged is equal to ‘0’
IF time in seconds specified by ‘T’ Sample Period has elapsed
Then

n is set to n + 1, one sample done. N – n left to do
Total is set equal to Total + FIT-0230-001 PV (Filtered)

IF n is greater than or equal to N the ‘No. of Samples’
Then

‘Smoothed PV’ is set to Total divided by n
n and Total are initialised to Zero (Ready for next 30

samples)

IF FIT-0230-001 transmitter goes to a Fault Condition and returns to
Good Data
Then ‘Smoothed Value, n and Total are initialised to Zero (Ready
for next 30 samples)

Where the input parameters are
FIT-0230-001 PV Influent Sewerage Flow
T : Sample Period - 1 minute (60s) – Hard Coded
N : No. of Samples (default 30 : ‘R/A Bio Reactor Feed Flow
Averaging Period SP’)
n : Current Sample No.
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2.7.14 SUBMERSIBLE MIXERS
2.7.14.1 SUBMERSIBLE MIXERS CONTROL DEVICES
The following table details the control devices for the systems, which consists of
Submersible Mixers.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

MX_-0511-001 Anaerobic Zone Mixer 1 DOL N/A

MX_-0511-002 Anaerobic Zone Mixer 2 DOL N/A

MX_-0511-003 Anoxic Zone Mixer 1 DOL N/A

MX_-0511-004 Anoxic Zone Mixer 2 DOL N/A

MX_-0511-005 De-Aeration Cell 1 Mixer DOL N/A

MX_-0511-006 De-Aeration Cell 2 Mixer DOL N/A

MX_-0511-007 Post-Anoxic Cell 1 Mixer DOL N/A

MX_-0511-008 Post-Anoxic Cell 2 Mixer DOL N/A

NB: ‘Device Level Interlocks’ (If Any)  and are specified further in the document

Table 21 – Bio-Reactor Equipment (Control Device)
2.7.14.2 INSTRUMENTATION – MIXERS
There are no instruments specified for the bioreactor mixer areas.
2.7.14.3 SPECIFIC CONTROL CHARACTERISTICS
None
2.7.14.4 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED) – MIXERS
Detailed below is a table of the set-points (process, alarms and specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/operational requirements.

SET-POINTS
Type Variable

Type
Def Range Units HMI

Input/
Who

de-
bounceMin Max

Alarm Set-points

Fail to Run Alarm SP INT 15 5 30 s Y /
ENG

N/A

Specific Control Selections

Device Load-Shed Time
set-point

INT Individ
ual

N/A N/A N/A

Table 22 – Bioreactor Set-Point Table
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2.7.14.5 AUTOMATIC CONTROL - MIXERS
The mixers in the bioreactor area are all duty mixers, i.e. there are no Duty/Standby
configurations.
The operation of the mixers in the below modes is as normal except for the following:

 Local
 Remote Manual Operation
 Remote Automatic Operation

2.7.14.6 STAGGERED START ON POWER FAILURE

Control Details

Staggered
Start

Once Power is back Online/Available, a time based counter is
Incremented

IF the ‘Value’ of the time based counter is greater than the
specific ‘Device Load-Shed Time SP’
Then: Device is permitted to Start

NB: The Device Load-shed does not change once SP is set,
and hence it does not support skipping time for a device if the
device is not required to Run.

NB: Default time between restarts is 5 seconds

2.7.14.7 BUMPLESS TRANSFER FROM MANUAL START TO AUTOMATIC MODE
When mixers are switched to ‘Remote Auto’ from ‘Remote Manual’ control, the transition
will be a ‘bump-less’ transfer, (i.e. they will keep operating).
2.7.14.8 DEVICE LEVEL INTERLOCKS
The control blocks for the pumps will have the following device level interlock associated.

Table

Device I/L Source Permissive Trip Action

Man Auto

MX_-0511-00y MX_-0511-00y – Water in Stator
(Seal)
MX_-0511-00y – Water in Oil
(Seal)
MX_-0511-00y – Fault
MX_-0511-00y – Isolator

Ok
Ok
Ok
Ok

Ok
Ok
Ok
Ok

Pump Shut-down

Table 23 – Bioreactor Device Level Interlocks
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2.7.14.9 ABNORMAL CONDITIONS - MIXERS
The following table details the Abnormal Alarm conditions and there affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 Tag name: Data Block Neumonic
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the operator OWS
 Alarm Priority: Alarm Priority

2.7.14.10 MONITORING - MIXERS
The following is displayed on the OWS:

 Specific Control selections as detailed in the Operations Section Below.
 The status/measured value of each instrument in the Equipment Instrument Table.
 The required status of each device as listed under the Equipment Control device

Table.
 Alarms as referred to in the Abnormal Conditions table above.

2.7.14.11 TRENDING - MIXERS
The following specific Group Trend display was configured for the Mixers Systems:

 Mixer Status, Running / Stopped.
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2.8 DRAWING LISTING
 486/5/5 – 0094-006 – Bioreactor, Anaerobic and Anoxic Zones – P & ID
 486/5/5 – 0094-007 – Bioreactor, Aerobic, De-Aeration and Post Anoxic Zones – P &

ID
 486/5/5 – 0094-015 – Blowers and Compressors – P & ID
 486/5/5 – 0094-226 – Secondary Treatment – Anaerobic Reactor General

Arrangement
 486/5/5 – 0094-227 – Secondary Treatment – R-Recycle Pump Station Pipework

Arrangement
 486/5/5 – 0094-229 – Secondary Treatment – Aeration System General

Arrangement
 486/5/5 – 0094-230 – Secondary Treatment – Aeration System Header Removal

Procedure
 486/5/5 – 0094-231 – Secondary Treatment – Aeration System AquaBlade

Procedure
 486/5/5 – 0094-235 – Secondary Treatment – Aeration System Air Main

Arrangement
 486/5/5 – 0094-238 – Secondary Treatment – S-Recycle Pump Station Arrangement

(Plan)
 486/5/5 – 0094-239 – Secondary Treatment – S-Recycle Pump Station Arrangement

(Sections)
 486/5/5 – 0094-242 – Secondary Treatment – A-Recycle Pump Station Arrangement

(Plan)
 486/5/5 – 0094-243 – Secondary Treatment – A-Recycle Pump Station Arrangement

(Sections)
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2.9 ISOLATION VALVE LISTING
Sections For Maintenance Manual Isolation Valves

Ingersoll Rand HH S2H52 Blower
(BL_-0650-001)

DN100 Keystone F612 Butterfly Valve
(VV_-0650-012)

Ingersoll Rand HH S2H52 Blower
(BL_-0650-002)

DN100 Keystone F612 Butterfly Valve
(VV_-0650-013)

Ingersoll Rand HH S2H52 Blower
(BL_-0650-003)

DN100 Keystone F612 Butterfly Valve
(VV_-0650-014)

Ingersoll Rand HH S2H52 Blower
(BL_-0520-001)

DN100 Keystone F612 Butterfly Valve
(VV_-0650-015)

Australian Water Company AquaBlade
Model Number – AQB1001750

DN100 Keystone F612 Butterfly Valve
(VV_-0511-011)
DN100 Keystone F612 Butterfly Valve
(VV_-0511-012)
DN100 Keystone F612 Butterfly Valve
(VV_-0511-013)

Endress + Hauser 50W2H Flowmeter
S-Recycle (FITQ-0540-021)

DN200 Keystone F952 Knifegate Valve
(VV_-0540-023)
DN200 Keystone F952 Knifegate Valve
(VV_-0540-024)
DN200 Gemu (Pneumatic) Diaphragm
Valve
(FCV-0540-027)

Grundfos SEV.80.80 (Submersible) Pump
R-Recycle (PU_-0540-101)

DN80 Keystone F952 Knifegate Valve
(VV_-0540-001)
DN80 Keystone F952 Knifegate Valve
(VV_-0540-003)

Grundfos SEV.80.80 (Submersible) Pump
R-Recycle (PU_-0540-102)

DN80 Keystone F952 Knifegate Valve
(VV_-0540-002)
DN80 Keystone F952 Knifegate Valve
(VV_-0540-004)

Endress + Hauser 50W2H Flowmeter
R-Recycle (FITQ-0540-001)

DN80 Keystone F952 Knifegate Valve
(VV_-0540-003)
DN80 Keystone F952 Knifegate Valve
(VV_-0540-004)
DN100 Keystone F952 Knifegate Valve
(VV_-0540-007)
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Sections For Maintenance Manual Isolation Valves
Grundfos SE1.100.150 (Submersible) Pump
A-Recycle (PU_-0540-201)

DN150 Keystone F952 Knifegate Valve
(VV_-0540-011)
DN250 Keystone F952 Knifegate Valve
(VV_-0540-013)

Grundfos SE1.100.150 (Submersible) Pump
A-Recycle (PU_-0540-202)

DN150 Keystone F952 Knifegate Valve
(VV_-0540-012)
DN250 Keystone F952 Knifegate Valve
(VV_-0540-014)

Endress + Hauser 50W2H Flowmeter
A-Recycle (FITQ-0540-011)

DN250 Keystone F952 Knifegate Valve
(VV_-0540-013)
DN250 Keystone F952 Knifegate Valve
(VV_-0540-014)
DN250 Keystone F952 Knifegate Valve
(VV_-0540-017)

Grundfos SE1.100.150 (Submersible) Pump
S-Recycle (PU_-0540-301)

DN150 Keystone F952 Knifegate Valve
(VV_-0540-021)
DN200 Keystone F952 Knifegate Valve
(VV_-0540-023)

Grundfos SE1.100.150 (Submersible) Pump
S-Recycle (PU_-0540-302)

DN150 Keystone F952 Knifegate Valve
(VV_-0540-022)
DN200 Keystone F952 Knifegate Valve
(VV_-0540-024)

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 388 of 667



CANUNGRA
Sewerage Treatment Plant
OPERATIONS MANUAL – VOLUME 2

VOLUME TWO

MBR System
Chemical Dosing System
Scum Removal, Sludge Wasting/Dewatering
Utilities
Appendix

OPERATIONS MANUAL
STPCAN-0000

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 389 of 667



CANUNGRA STP
General
All reasonable care must always be taken to ensure the plant is without risk to the health and safety
of the people who operate and maintain the plant as required by the Workplace Health and Safety
Act. http://dir.qld.gov.au/workplace/index.htm

Plant Use
The plant must only be used for the purposes for which it has been designed and in the interests of
safety; the safe working loads on the items of the plant are not to be exceeded.

Owner’s Responsibility
All persons performing work on the plant must be competent and capable of performing the work
and must be familiar with the plant.  Adequate information, instruction, training and supervision must
be provided to enable the persons to perform work without risk to health and safety.

It is the owner’s responsibility to ensure that all persons entering or working on the plant use the
appropriate personal protective equipment.  Personal protective equipment includes gloves, safety
glasses, hard hats, ear protection, safe footwear and where necessary specialist protective clothing
for hazardous areas.

All maintenance, service and repairs must be performed as and when required.

Isolation of Equipment
Any item should be isolated before maintenance or repairs commence to ensure that the
inadvertent operation of the item does not result in the risk to the health and safety of any person.

Where the item is isolated and total or partial plant shutdown will result any total or part ial shutdown
should not allow a hazardous situation to be created.

Where the item cannot be isolated another person should be stationed at the controls of the plant
and an effective means of direct communication should exist between the persons carrying out the
maintenance and the person stationed at the controls.

Refer to the applicable QUU Lock Out & Tag Out Procedures.

Safeguards
All safeguards provided as protection against moving parts must be retained in position at all times
during normal operation.

Environment
All persons performing work on the plant must comply with the relevant QUU and Queensland State
requirements regarding the use and disposal of chemicals, lubricants and hazardous materials.

WORKPLACE HEALTH
& SAFETY
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1 INTRODUCTION
The Canungra sewage treatment plant (STP) treats wastewater from the Canungra region
in the Scenic Rim Area.
The plant is designed to process average dry weather flows up to 300m3/day and 1500EP.
Note however that initial hydraulic capacity will be limited to 240 m3/day and 935EP until
2016; at which time two additional membrane modules will be installed.
The Canungra STP is divided into the following sections;

 Inlet Works (Screens, Grit Removal and Wet Weather By-Pass)
 Secondary Treatment Processes (Anaerobic, Pre-anoxic, Aeration, De-aeration,

Post-Anoxic, Scum and Wasting and RAS Recycle Pump Stations)
 Tertiary Treatment Processes (MBR Process) and Creek Outfall
 Sludge Handling (Polymer System, Sludge Dewatering Unit and Sludge Storage)
 Chemical Dosing (Sugar, Sodium Hydroxide, Sodium Hypochlorite and Aluminium

Sulphate)
 Utilities (Compressed Air, Service Water, Potable Water and Back-up Generator)

The information contained in this operating manual has been prepared from the process
schedules, functional descriptions and arrangement and assembly drawings – with the
basic structure of the manual being divided into eight headings for each section.
The nine headings include the following for the Secondary Treatment Process:

 2.1 Process Overview
 2.2 Equipment Listing
 2.3 Operational Description and Overview (Process)
 2.4 Process Schedule
 2.5 Operation Setpoints, Modes of Control, Alarms and SCADA/OWS (Modes of

Control)
 2.6 SCADA Pages
 2.7 Control Description
 2.8 Drawing Listing
 2.9 Isolation Valve Listing

NB – Heading 2.6 overlaps headings 2.3 and 2.4 in relation to programming of the PLC /
SCADA; and is therefore more detailed.
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2 0600 MBR PROCESS & 0700 CREEK OUTFALL
2.1 PROCESS OVERVIEW
The secondary treatment process within the upgraded Canungra STP comprises a
Membrane Bioreactor (MBR) under the 5-stage Bardenpho configuration. The anaerobic
and anoxic zones of the bioreactor process are located within the existing oxidation ditch
structure, while the aerobic, de-aeration, post-anoxic and membrane zones are located
within a new concrete tank.
The secondary treatment plant, biologically is designed to clarify and treat flows up to 3 x
ADWF (10.3L/s). Flows in excess of 3 x ADWF are mainly bypassed directly from
downstream of the inlet works to the plant outfall. The flow into the secondary plant is
controlled by the modulating valve FCV-0230-004 from downstream flowmeter FE_-0230-
001.
Note that the MBR zones, as part of the secondary process, are treated as a separate
process entity to the secondary treatment process for the purpose of the O&M – for
operation of the anaerobic, anoxic, aerobic, de-aeration and post-anoxic zones, refer to
the separate Section 0500 – Secondary Treatment Process.
The screened and de-gritted sewage flow to the secondary treatment and MBR processes
can be manually set, or determined by two automatically selected set-points; being
Secondary Plant Short-term Max SP, or Secondary Plant Long-term Max SP. (for which
consideration is also given to whether one or both MBR processes are operative).
Note that in order to prevent unnecessary bypassing of screened sewage, a maximum
duration delay has been implemented to enable conditional flows >3 x ADWF to flow for
secondary and MBR treatment.
Derivation of sewage flow control and set-points is detailed in the separate section 0200 –
Pre-Treatment Works.
The MBR process units covered in this description include:

 MBR modules (within the new structure)
 Aeration system
 Vacuum siphon system
 Permeate storage tank and Creek Outfall

2.2 EQUIPMENT
2.2.1 MBR EQUIPMENT
The MBR process consists of two trains which comprise (in total) the following equipment:

 Six Kubota model ES200 submerged microfiltration-modules (FLT-0641-001, FLT-0641-
002, & FLT-0641-003; FLT-0642-001, FLT-0642-002 & FLT-0642-003).

 With each separate submerged microfiltration-module comprising the following:
 Coarse bubble diffuser for membrane cleaning and aeration.
 200 Flat Sheet Panels and permeate collection pipe.

 Two Endress + Hauser pressure transmitters (PIT-0660-102 & PIT-0660-022)
 Two Endress + Hauser Magflow meters (FITQ-0660-011 & FITQ-0660-021)
 Two Vega level transmitters (LIT-0641-001 & LIT-0642-002)
 Two Keystone modulating flow control valves (FCV-0660-010 & FCV-0660-020)
 Two Keystone inlet flow control valves (FCV-0641-020 & FCV-0642-020)
 Two Keystone diffuser flushing control valves (FCV-0641-021 & FCV-0642-021)
 Two CIP chemical clean break tanks (TK_-0671-011 & TK_-0671-021)
 Two Endress + Hauser break tank high level switches (LS_-0671-001 & LS_-0672-002)
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2.2.2 AERATION EQUIPMENT
The course bubble aeration process comprises the following equipment:

 Three Ingersoll Rand roots type positive displacement type blowers (BL_-0650-001,
BL_-0651-002 & BL_-0650-003) c/w temperature switches TS_-0650-001, TS_-0650-002
& TS_-0650-003.

 Two Endress + Hauser pressure switches (PS_-0650-005 & PS_-0650-006)
 Two Keystone motorised valves (FCV-0650-001 & FCV-0650-002)

2.2.3 VACUUM SIPHON EQUIPMENT
The vacuum siphon system comprises the following equipment:

 Two Elmo Nash model 2BL2041 vacuum pumps (PU_-0660-001 & PU_-0660-002), c/w
low level switches LS_-0660-001 & LS_-0660-002

 Two vacuum release valves (PRV-0660-045 & PRV-0660-046)
 One vacuum tank (TK_-0660-003)
 One Endress + Hauser level transmitter (LIT-0660-005)
 Two Endress + Hauser level switches (LS_-0660-003 & LS_-0660-004)
 Two Keystone motorised inlet and break valves (FCV-0660-030 & FCV-0660-040)

2.2.4 PERMEATE STORAGE TANK & CREEK OUTFALL
The permeate storage and distribution consists of the following equipment:

 Permeate Storage Tank (TK_-0660-001)
 Creek Outfall Flowmeter (FITQ-0780-001)
 Composite Sampler (SPL-0780-001)
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2.3 OPERATIONAL DESCRIPTION AND OVERVIEW (PROCESS)
2.3.1 MBR SYSTEM PROCESS OVERVIEW
Flow from the post-anoxic zone discharges to one or both of the membrane tanks 1 & 2 for
clarification, via pneumatically operated isolating valves. The membrane bioreactor zone
achieves complete solids separation using Kubota micro-filtration membranes to produce
high quality treated effluent (permeate) from mixed liquor. The membranes serve as a
physical barrier, preventing passage of protozoa, bacteria and particles with diameters
larger than their pores, while allowing free passage of biologically treated water.
A Kubota submerged membrane unit consists of multiple modular membrane flat sheet
panels which are contained within an outer membrane case. The treated water
(permeate) is transferred from the top of each membrane to an overhead permeate tube
by a flexible plastic hose. Below the membrane case is a similarly sized diffuser case which
is largely a duct which directs scour air to the underside of the membranes from the air
diffuser grid which is located beneath the diffuser case. The diffuser case is fixed to the
tank floor, whilst the membrane case sits on top.
The mixed liquor fills the diffuser and membrane case, so the flow is from outside to inside
of the membrane – in this instance primarily via the downstream permeate vacuum
siphon system – to the permeate storage tank; with the height of mixed liquor in the tank
over the membranes assisting with the driving head.
In addition, the membrane cleaning via air scouring provides air to maintain the biomass
in suspension and oxygen for respiration.
Within each tank is a level transmitter which – along with the permeate flowmeter –
controls the permeate control valve. The transmitter also assists in control of the bioreactor
process and membrane operation.
Control and monitoring of permeate is important, and to that end each permeate line
includes a flowmeter, pressure transmitter (which helps to assess membrane condition),
and control valve to ensure permeate draw-off is consistent with operating levels within
the zone.
The modulated actuated flow control valve controls the differential pressure across the
membranes and thus controls the permeate flow rate though the membranes.
The main control features of each valve are:

 Permeate flow control valve only opens if for the corresponding train – the coarse
bubble aeration.

 The membrane tank is in operation at the acceptable set-point.
 Permeate control valve fails Closed. This is an inherent feature of the valve for both

loss of air and/or loss of power.
 Permeate valve opens at a slow response controlled rate.
 The permeate flow control valve either responds to level target set-point (during

wasting mode) or a ‘combination level/flow set-point’ (default).
Provision has been made to chemically clean the membranes, usually twice per year,
using dilute ‘hypo’ to counter biofouling. Refer related section below 1.5.7.
The retained biomass is recycled to the start of the aerobic zone via the duty / standby S-
recycle pumps. In addition, the membrane cleaning via air scouring provides oxygen to
maintain the biomass in suspension.
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Scum from the existing bioreactor and the new bioreactor flows into the main mixed liquor
flow stream into either of the MBR tanks. Scum is withdrawn from either of the MBR tanks
over a fixed weir into the related scum collection tank, which is connected to the WAS
pump suction; thence to the belt filter press. By discharging scum and foam from the
system, this configuration mitigates the risks of proliferation of the scum and foam forming
organisms. Refer Section 0400 for details.
Each membrane tank, along with the associated equipment operates as an individual
unit. Each tank can be brought online/ taken offline as a combined system. This is normally
carried out by the operator manually or if there is a critical fault in the MBR tank.
The number of tanks which are filtrating will be related to the inflow to the plant.
There are three overall MBR tank control modes; being:

 Alternating – rotation of operating membrane tanks takes place at normal flow
condition, where a single tank only is required to process the plant flow.

 Duty / Assist (both tanks on line) – where a high flow event has been detected by
FIT-0230-001 (feed rate to anaerobic tank flow) and/or high level in the
bioreactor(s).

 Single – where one tank only is available.
 For each individual tank control mode there are four main individual control

modes:
- Background – allows the MBR tanks to operate in the ‘Background’ during low

flow conditions.
- Course bubble diffuser flushing – ensures there is no build-up of MLSS in the

course bubble aeration piping.
- Membrane relaxation – allows the membranes to be air scoured without

producing permeate.
- Permeation – the default mode, it allows normal production of permeate using

level control or level-flow control.

2.3.2 AERATION PROCESS OVERVIEW
Coarse bubble aeration is fundamental to the operation of the membrane units. The air
supply to each membrane tank is via the header connected to all the membrane units
within the tank.
Blowers dedicated to each membrane train provide the required amount of air for
membrane cleaning.
The coarse bubble aeration meets three process requirements:

 It provides mixing to prevent settling of the MLSS.
 It provides air to maintain the biomass in the Membrane Tanks suspended.
 It creates cross flow conditions at the surface of the membrane to limit fouling and

reduce the frequency of chemical cleaning.
Permeate production without coarse bubble aeration rapidly leads to the fouling of the
membranes.

2.3.3 VACUUM SIPHON SYSTEM OVERVIEW
By evacuating air from the permeate headers along the MBR tank and the main header,
a low-pressure will be created in the pipe work which induces the permeation process.
The vacuum system evacuates the permeate line and draws permeate from the
downstream permeate tank until a high vacuum is achieved in the vacuum vessel.
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2.3.4 PERMEATE STORAGE TANK & CREEK OUTFALL
Permeate is delivered into the permeate storage tank which is hydraulically linked to the
service water system. Permeate distribution system is designed to provide discharge to the
creek outfall.
An existing flowmeter (FITQ-0780-001) monitors the flow into the creek outfall.
An existing composite sampler (SPL-0780-001) collects sample from the existing permeate
discharge well for water quality monitoring analysis.

2.3.5 OPERATING NOTES
This section outlines some key operating notes regarding the MBR System for the operator
as a guideline.
General Operation:
Operator should check on the SCADA System to monitor the operation status on individual
MBR train. Parameters to monitor are:

- Control mode – level flow control v’s level control
- Flux – permeate flow rate (Flux Operator Look Up Table)
- Diffuser Flushing – flushing should be carried out regularly controlled by the

SCADA timer.
- TMP – Transmembrane pressure should be monitored daily.  Report any

abnormality and/or rapid increase in records.
Aeration Pattern:
Operator should perform daily visual inspection on the aeration pattern in each MBR tank
when it is online to ensure the membrane modules are sufficiently air scoured.  Report any
abnormality.
Permeate Quality:
Turbidity is used as an indicator of membrane performance, turbidity of permeate and
individual membrane module should be tested weekly.  Report any abnormality.
Sludge Rescreen:
To minimise chances of rags and fabric accumulating in the MBR tanks, sludge should be
rescreened via S-Recycle pumps and inlet works weekly for at least 8 hours per week.
MLSS Check:
Mixed liquor suspended solids concentration should be tested from the MBR tanks once a
week to ensure the MLSS concentration is within the design range.  Increase/decrease
wasting volume to suit.
Chemical Clean-In-Place:
Chemical clean-in-place (CIP) should be carried out normally once every 6 months with
sodium hypochlorite (for organic fouling) or oxalic acid (for inorganic fouling). CIP helps
the membrane to recover its condition and lower TMP.  It is also recommended to perform
CIP if the TMP is trending upwards rapidly and before and after wet season.
Blowers and Air Headers:
There is a standby blower shared across the 2 MBR trains and the aeration system.  It is
recommended to operate the standby blower on one of the MBR trains for 1 day every
month to ensure the standby blower is in good operating condition.
On each blower, there is an inlet air filter.  The filter should be inspected monthly to ensure
its cleanliness and the blower is in good operating state.
Condensate can accumulate in the air headers supplying to the MBR trains.  Operator
should open the condensate drain valve monthly to ensure it is free of condensate.
Level Instrument:
Level instrument should be inspected and cleaned monthly to ensure the instrument is in
good operating state.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 401 of 667



Canungra WRP Operations Manual - MBR Process

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 9 of 92
Note: Printed copies of this document should be verified for currency against the published electronic copy.

2.4 PROCESS DESIGN SCHEDULE
Note that for consistency and ease of reference, this tabulation covers the detailed
process design for the whole plant.

Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Connected
Population EP 935 1500 1500

ADWF per EP L/EP/d 200 200 200

ADWF
Min DWF (30-minute
basis)

ML/d 0.187 0.300 0.300
L/s 2.16 3.47 3.47
L/s 0.87 1.39 1.39
x ADWF 0.40 0.40 0.40

PDWF (instantaneous) L/s
x ADWF

PDWF (30-minute
basis) L/s 4.8 7.6 7.6

x ADWF 2.2 2.2 2.2

PWWF to Secondary
Treatment Process

L/s 6.5 10.4 10.4
x ADWF 3.00 3.00 3.00

Sludge Age days 34 34 34
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Minimum
Temperature Sludge
Production
Estimated Effluent
Phosphorus without
Alum Dosing

mg/L 4 4 4 Extent of EBPR

Effluent Phosphorus
Target for operations mg/L 0.7 0.7 0.7

Practical target
for median
license limit of 1
mg/L.

VSS Production g/EP/d 43.0 43.0 53.5
Biological Sludge
Production g/EP/d 55.6 55.6 66.2

Alum Dose Required
(Most Likely Scenario
and EBPR)

mg/L as
Alum
Powder

40.8 40.8 60.6

Alum Dose Required
(Worst Case Scenario
and No EBPR)

mg/L as
Alum
Powder

217.5 217.5 250.8

Chemical Sludge
Production (Most
Likely Scenario and
EBPR)

g/EP/d 3.2 3.2 4.68

% Chemical Sludge % 5% 5% 7%
Total Sludge
Production g/EP/d 58.80 58.80 70.93

Total Sludge
Production kg/day 55.0 88.2 106

Total Solids in Process kg 1869 2999 3617
Overall VSS/TSS % 73% 73% 75%
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Bioreactor
Typical Membrane
Tank MLSS mg/L 4611 7399 8924 6.0 x ADWF S

recycle assumed
Membrane Tank MLSS
with one membrane
tank off-line

mg/L 11830 3.0 x ADWF S
recycle

Bioreactor Cells MLSS Volume
(kL)

Sludge
Mass
(kg)

%MF
(overall)

%MF (excl.
Membranes)

Anaerobic Zone 4281 68.8 295 8.1% 11.8%
Anoxic Zone 7134 120 856 23.7% 34.4%
Aerobic Zone 7559 117.3 887 24.5% 35.6%
De-Aeration Cell 1 7560 10.9 82 2.3% 3.3%
De-Aeration Cell 2 7560 10.9 82 2.3% 3.3%
Post-Anoxic Cell 1 7560 19 144 4.0% 5.8%
Post-Anoxic Cell 2 7557 19 144 4.0% 5.8%
Membrane Tank 1 8675 65 564 15.6%
Membrane Tank 2 8675 65 564 15.6%
Total 496 3617 100.0% 100.0%
* MLSS applicable at MML, 17oC, 6 x ADWF S-Recycle, 1 x ADWF R-Recycle, 14 x ADWF
A-Recycle, both membrane tanks in service.
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Aeration Demand
Site Elevation m 97
Beta Ratio 0.95
Alpha in Membrane
Tanks Ratio 0.55 0.45 0.35

Minimum Aeration Demand (AAL, 17oC, 935 EP)
Alpha in Aerobic
Zone Ratio 0.55

DO Setpoint mg/L 1.2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 3
Aerobic Zone 1 -
Minimum OTR (AAL,
17oC)

kgO2/h 1.7

Aerobic Zone 1 -
Minimum SOTR (AAL,
17oC)

kgO2/h 3.8

Average Aeration Demand (AAL, 23oC, 1500 EP)
Alpha in Aerobic
Zone 0.5

DO Setpoint 2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 5
Aerobic Zone 1 -
Average OTR (AAL,
23oC)

kgO2/h 3.9

Aerobic Zone 1 -
Average SOTR (AAL,
23oC)

kgO2/h 12
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Aeration Demand
Peak Aeration Demand (MML, 28oC, 1500 EP)
Alpha in Aerobic
Zone Ratio 0.4

DO Setpoint mg/L 2
Approx.sufficient
for 2.5 mg/L at
23oC.

Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 6
Aerobic Zone 1 -
Peak OTR (MML,
28oC)

kgO2/h 6.7

Aeration Intensity
mgO
(AOR)/
L/hr

57

Less than 100-120
mgO/L/hr =>
Generally
achievable with
typical diffuser
densities

Aerobic Zone 1 -
Peak SOTR (MML,
28oC)

kgO2/h 26
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
R-Recycle
Usual Operating
Mode Flow Paced at 0.8-1.2 x Influent Flow up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 0.8 0.8 0.8

Maximum Recycle
Ratio

x Influent
Flow 1.2 1.2 1.2

Minimum Flow L/s 0.69 1.1 1.1
Maximum Flow L/s 5.7 9.2 9.2
Pump Flow Range L/s 0.7-10 L/s
Maximum Fixed Flow
Recycle Rate x ADWF 3

A-Recycle
Usual Operating
Mode Fixed Flow at 10-20 x ADWF

Minimum Recycle
Ratio x ADWF 10 10.0 10

Maximum Recycle
Ratio x ADWF 20.0 20.0 20.0

Minimum Flow L/s 22 35 35
Maximum Flow L/s 43 69 69
Pump Flow Range L/s 22-70 L/s
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
S-Recycle
Usual Operating
Mode

Flow Paced at 3-6 x Influent Flow
up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 3.0 3.0 3.0

Maximum Recycle
Ratio

x Influent
Flow 6.0 6.0 6.0

Minimum Flow L/s 2.6 4.2 4.2
Maximum Flow L/s 29 46 46

Pump Flow Range L/s 5-46 L/s

Additional may
be required for
ops with existing
oxidation ditch
off-line

Maximum Fixed Flow
Recycle Rate x ADWF 13
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Sludge Wasting (from Membrane Tank Underflow)
Typical WAS
concentration mg/L 4611 7399 8924

Typical Daily WAS
Flow (7 day per week
operation)

kL/d 11.9 11.9 11.9

Alum Dosing 17oC 23oC 28oC
Alum Dose (Most
Likely, EBPR) mg Alum

(powder)
/L

40.8 48 79.3

Not guaranteed,
but rather
suitable basis for
design.

kg Alum
(powder)
/d at
ADWF

7.6 14.4 23.8

kg Alum
Solution/
d at
ADWF

16 31 51

Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Most
Likely, EBPR)

L Alum
Solution/
d

12 23 39

Alum Dose Rate L/h 0.52 0.97 1.61
Alum Dose (Worst
Case, No EBPR)

mg Alum
(powder)
/L

217.5 230.6 281.8

kg Alum
(powder)
/d at
ADWF

41 69 85

kg Alum
Solution/
d at
ADWF

87 147 180
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Alum Dosing 17oC 23oC 28oC
Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Worst
Case, No EBPR)

L Alum
Solution/
d

66 112 137

Alum Dose Rate L/h 2.8 4.7 5.7

Alum Dosing Pump
Flow Range L/h 0.3 - 6.0 L/h

Allows for flow
pacing of alum
dose when EBPR
is functioning.
Provide
intermittent
dosing pump
operation to
meet minimum of
range. Diurnal
peaking allowed
for with non-EBPR
design case.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 410 of 667



Canungra WRP Operations Manual - MBR Process

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 18 of 92
Note: Printed copies of this document should be verified for currency against the published electronic copy.

Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Alkalinity Balance
Alkalinity Consumed
by Alum Dose (Most
Likely, EBPR)

kg Alk as
CaCO3/k
g Alum
(powder)

0.51 0.51 0.51

kg Alk as
CaCO3/
day

3.9 7.3 43.1 MML based on
no EBPR

Influent Alkalinity mg/L as
CaCO3 300.0 270.0 260.0

Effluent Alkalinity
without alum dosing -
estimate

mg Alk as
CaCO3/L 140 50.0 0.0

Depends on
extent of
stripping of
dissolved CO2 by
aeration.

Effluent Alkalinity with
alum dosing

mg Alk as
CaCO3/L 119 26 -144

Target effluent
alkalinity

mg Alk as
CaCO3/L 100 100 100

Alkalinity Dose
Required

mg Alk as
CaCO3/L 0 74 244

kg Alk as
CaCO3/
day

0.0 22.3 73
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Sodium Hydroxide Dosing

Alkalinity in NaOH

kg Alk (as
CaCO3)
/ kg
NaOH

1.23 1.23 1.23

NaOH Dose Required kg
NaOH/d 0.0 18.2 59.4

mg
NaOH/
L

0.0 60.6 198.1

Concentration of
NaOH Solution % w/w 25% 25% 25%

NaOH Dose required
kg NaOH
solution/
d

0 73 238

Density of 25% NaOH
Solution kg/L 1.27 1.27 1.27

Dose of 25% NaOH
Solution

L of 25%
Caustic
Soda
Solution/
d

0.0 57.2 187.2

NaOH Solution Dose
Rate L/h 0.0 2.4 7.8

NaOH Dosing Pump
Flow Range L/h 0.4 - 8 L/h

Provide
intermittent
dosing pump
operation to
meet minimum
range.  Diurnal
peaking allowed
for with non-EBPR
design case.
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - Normal Operations

Estimated Methanol
Dose (from BioWIN) L/d 5 20 36

Not guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 6 24 43.2

Equivalent COD dose kg/d 7.1 28.4 51.2
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4 1.4 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 10 39 71

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 0.1 1.6 6.5

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 13 52 94

14 days of sugar
solution storage
equates 994 L at
the design
loading of 1,500
EP and average
conditions. On
this basis, a 1,000
L Pallecon (IBC)
would last 14
days.
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - with Existing Oxidation Ditch Off-Line (2011)

Estimated Methanol
Dose (from BioWIN) L/d 118.5

Not guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 142.2

Equivalent COD dose kg/d 168.5
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 233

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 21

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 309
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2.5 OPERATION SETPOINTS, MODES OF CONTROL, ALARMS AND SCADA/OWS
Refer also to the expanded explanation within Section 2.7 – Control Description.

2.5.1 DEVICE/DATA – TREND TIMES
There are many different types of devices / data (e.g. analogue transmitters, set-points,
each of which are trended). The general table below shows the intervals between
consecutive trend data points:

Table 1 – Defined Trend Periods

Device / Data Trend Times
Transmitters
Level (Analogue & Digital) 30s
Flow 30s
Pressure 30s
Dissolved Oxygen 30s
pH 30s
Control Devices
Modulating Valve Position 30s
Digital Valve Status 30s
Set-Points
Operator Data Input 15min

Control set-points are trended every 15 minutes, as their values do not change very often.
All flows are displayed on SCADA. The totalised flows are displayed as kL/d.
Instantaneous flow is displayed and logged in litres per second (L/s). Instantaneous flows
are trended and stored for a period of 1year.
Cumulative flow is displayed and logged in kL/d for that day. The cumulative flow logging
is reset each day at 6am. This reset is operator adjustable.
Cumulative daily results can be stored for up to 5 years and trended.
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2.5.2 MBR TANK – OVERALL CONTROL MODE
Each membrane tank, along with the associated equipment operates as an individual
unit. Each tank can be brought online/ taken offline as a combined system. This is normally
carried out by the operator manually or if there is a critical fault in the MBR tank.
The number of tanks which are filtrating will be related to the inflow to the plant. During
average flow conditions, only a single MBR tank is required to meet the plant flow
requirements.
There are three Overall Tank Control Modes:

 Alternating Mode – Single MBR tank in operation/ rotates duty.
 Duty/Assist – both MBR tanks in operation.
 Single – only 1 MBR tank is available and in operation.

If both the MBR tanks are online:
 For secondary plant flows below 2.2 x ADWF – the MBR system operates in

alternating mode.
 For secondary plant flows above 2.2 x ADWF – the MBR system operates in

duty/assist mode.
 If the bioreactor(s) register a high level.

If only one MBR tank is online:
 The Secondary Plant flow control valve will restrict the proportionate amount of

flow into the secondary plant. Refer to Section 0200.
Refer to Figure 3 for the flow path for each mode.
2.5.2.1 ALTERNATING TANK MODE
The membrane tanks operate in alternating mode as a default, if the following conditions
are met:

 Secondary plant flow is below 2.2 x ADWF.
 Both MBR tanks are available and healthy.
 Not high level in the bioreactor(s).

Rotation of operating membrane tanks takes place at normal flow condition, where a
single tank is required to process the plant flow.
The target is to filtrate equal time with every membrane tank. The change of membrane
tank should take place after 30minutes (operator Adjustable 0-60mins) of operation of
each tank.
The tank rotation sequence would bring the ‘standby’ tank online and take the
‘operating’ tank offline. During the ‘standby’ period, the standby tank will be intermittently
aerated (as per background operation) to maintain MLSS in suspension.
The diffuser flushing sequence will be inhibited during this changeover (i.e. each time a
tank returns to operational mode, a diffuser flushing sequence is not carried out).
The S-recycle pump station will switch over as per alternating mode. Refer to Figure 3 for
further details.
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2.5.2.2 DUTY/ASSIST MODE
The membrane tanks operate in duty /assist mode for the following reasons:

 Operator manually selects both tanks to operate in duty/assist mode.
 If the Secondary Plant flowmeter registers a flow above (2.2 x ADWF) in L/s

(Engineer Adjustable 0-15L/s) for a period of 10 minutes, both the MBR tanks will be
brought online.

 If any of the high/high level alarms (Anaerobic Zone High Level, Deaeration Zone
High Level, MBR Tank High High Level alarm is active for 2minutes).

If the flow drops below the low tank level set-point for a period of 60minutes (Engineer
Adjustable 0-120mins), the MBR tanks will return to alternating modes (unless the operator
has selected duty/assist mode – in which case the operator needs to manually deselect
the mode). The tank that was in ‘standby’ mode during the alternating mode will become
the ‘duty’ tank – when the tanks return to alternating modes.
2.5.2.3 SINGLE MODE
A single membrane tank is in operation due to any of the following reasons:

 A critical fault with one of the MBR tanks
 Operator manually takes one membrane tank offline or a:
 Membrane tank is in chemical cleaning mode.

During single mode operation, the MBR tank inlet and S-recycle outlet valves from the
same tank are open.
The Secondary Plant Inlet Flow Control valve set-point is automatically adjusted to
modulate and maintain a reduced influent capacity. Normally, a single membrane tank
can meet the hydraulic requirements of the plant for average dry flow conditions.
If the plant is operating in single mode, the failure of the duty membrane tank raises a
critical alarm and closes the Secondary Plant Inlet Flow control valve. The MBR tanks are
returned to alternating mode, post completion of a chemical cleaning mode.
2.5.2.4 MBR ROTATION FLOW PATH
Refer to figure below for the flow path for MBR Overall Control. During any sequences, the
valves changeover (MBR Inlet, S-recycle Inlet/ Outlet) would occur as follows:

 Valves that need to open for will be opened and confirmed via position switches
 Valves that need to be closed will then, be closed and confirmed via position

switches
Failure to successfully open/close a valve will result in an alarm. The operator can check
and manually override these conditions; however, the MBR System will not operate in
duty/assist mode only.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 417 of 667



Canungra WRP Operations Manual - MBR Process

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 25 of 92
Note: Printed copies of this document should be verified for currency against the published electronic copy.

Figure 1: MBR Tanks Overall Control Mode – Flow Path

2.5.3 INDIVIDUAL MBR TANK CONTROL MODES
There are several operational modes for the individual MBR tanks:

 Background
 Coarse Bubble Diffuser Flushing
 Membrane Relaxation

 Extended Relaxation
 Normal Relaxation

 Permeation
 Normal Operation (Level/Flow Set-points)
 Normal Operation (Maintaining Level Set-point)

MBR 1 S-Recycle
Valve

FCV_0641_022

MBR 1 Permeating

MBR 2 Permeating

MBR 1 Permeating

MBR 2 Permeating

MBR 1 Permeating

MBR 2 Permeating

MBR 1 Inlet
Valve

FCV-0641-020

MBR 2 Inlet Valve

FCV-0642-020

Alternating Operation (MBR 1 to 2 and Vice
Versa)

Single MBR in Operation (Only MBR 1 or MBR 2 Operating)

Both MBR’s Operational

MBR 1 Inlet
Valve

FCV-0641-020

MBR 2 Inlet Valve

FCV-0642-020

MBR 1 Inlet
Valve

FCV-0641-020

MBR 2 Inlet Valve

FCV-0642-020
MBR 1 S-Recycle

Valve
FCV_0642_022

MBR 1 S-Recycle
Valve

FCV_0641_022

MBR 2 S-
Recycle Valve
FCV_0642_022

MBR 1 S-Recycle
Valve

FCV_0641_022

MBR 2 S-Recycle
Valve

FCV_0642_022
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2.5.3.1 COARSE BUBBLE AERATION
Process Overview
As mentioned previously, coarse bubble aeration is fundamental to the operation of the
membrane units. The air supply to each membrane tank is via the header connected to
all the membrane units within the tank.
Blowers dedicated to each membrane train provide the required amount of air for
membrane cleaning. The required membrane air flows are based on airflow for normal
operation of 120Nm3/h and peak air flow for the membrane relaxation sequence of
180m3/h for each membrane unit; as hereunder.
Any failure of the blower takes the respective membrane system offline.

Table 20 Air Flow Requirements for Membrane Tanks

Air Flow: Unit Airflow Allowable
Range

Adjustable
Level

No of membranes
installed per train

0-5 Eng. Level

Min. Airflow per module Nm3/h
per
module

120 120-180 Eng. Level

Max. Airflow per module Nm3/h
per
module

180 120-180 Eng. Level

Normal operation per
tank for 4 modules

Nm3/h
per
module

480 Eng. Level

Membrane relaxation
operation per tank for 4
modules

Nm3/h 720 Eng. Level

Membrane diffuser
flushing operation per
tank for 4 modules

Nm3/h 720 Eng. Level

Normal operation per
tank for 4 modules
(Future)

Nm3/h 480 Eng. Level

Membrane relaxation
operation per tank for 4
modules (Future)

Nm3/h 720 Eng. Level

Membrane diffuser
flushing operation per
tank for 4 modules
(Future)

Nm3/h 720 Eng. Level

Maximum blower flow
rate

Nm3/h 750 600-1000 Eng. Level
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Note: It is important that the blowers are prevented by the PLC to operate in any way that
subjects the membranes to an air flow, which is greater than the stated peak air flow for
membrane relaxation (180 Nm3/h).
The blower speed is set via the OWS, so that the duty membrane air blower provides the
airflow for normal operation and membrane relaxation. Blower speed set points are as
specified in the above table.
For overall operation of the four blowers and control valves, refer also to Section 0500,
Para. 2.5.2.
Start-up Conditions
The appropriate duty membrane blower starts:

 Once a membrane tank is brought on-line.
If the blower faults or high temperature alarm is activated, the standby blower starts-up.
Operating Sequences
The start–up sequence for the duty membrane blower is described below:

 Open/close the appropriate valves on blower header to enable the correct
routing of air from the duty blower to the tank selected on-line.

 Start the duty blower and adjust the appropriate speed in relation to air
requirement (see Table 20).

 As a general rule, a blower start should start at its minimum speed and then ramp
up to its required set speed, over a pre-set time.

Stop Conditions
The membrane blower is inhibited by:

 Tank set at offline/unavailable
 Low Low level in the membrane tank
 Membrane cleaning
 Aeration Header High Pressure Failure (Refer to Section 4.2)
 Blower failure (Refer to Section 4.2)
 Standby Blower Routing Valves (Refer to Section 4.2)

Failure of any duty blower, closes the permeate flow control valve of the related MBR
tank.
Refer also blower operation at Section 0500, Para. 2.5.2.
2.5.3.2 BACKGROUND MODE
Process Overview
This mode allows the MBR tanks to operate in the ‘background’ during low flow conditions.
This function is to allow economical operation of the blowers and prevents solids settling,
odour production and foaming in the MBR Zone.
Start Conditions
Either/both of these conditions to start Background Mode:

 Low level in the respective MBR tank for 0-500 seconds. (Operator Adjustable)
 Low flow in the secondary plant for 0-30 minutes.(Operator Adjustable)

Operating Sequences
Once a background mode is triggered, for the respective MBR:

 Permeate flow control valve closes.
 Diffuser flushing valve (if in operation) closes.
 Background – Blower Not Operating’ timer starts.
 Duty Blower operates for ‘Blower ON’ timer and re-starts blower Not Operating

timer.
None of the other modes are operational.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 420 of 667



Canungra WRP Operations Manual - MBR Process

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 28 of 92
Note: Printed copies of this document should be verified for currency against the published electronic copy.

The operator can choose to manually initiate a diffuser flushing sequence, or a membrane
relaxation sequence within this mode. If the MBR tank is offline, background mode is
inhibited.
The blowers will operate intermittently at operator adjustable intervals for operator
adjustable time duration. The blower speed is the same as MBR normal operation.

Table 1 MBR Background Mode Parameters

Parameter Range Set-Point

Low level in the respective MBR
tank

0-4m 2.95m Operator
Adjustable

Delay for Background
Operation for tank level to be
Low Level

0-500sec 120sec Operator
Adjustable

Low flow in the Secondary
Plant

0-10L/s 1L/s Operator
Adjustable

Delay for Background
Operation for Secondary Plant
Low Flow

0-30mins 10mins Operator
Adjustable

Duration the blower runs 0-15mins 3mins Operator
Adjustable

Duration the blower is not
operating

0-15mins 15mins Operator
Adjustable

Stop Conditions
Either/both of these conditions to stop background mode:

 Once the liquid level in the Membrane Tanks rises 100mm above the low level, the
permeate control valves open and permeation resumes.

 Secondary plant flow is above ‘3xADWF’ for 5 minutes.
The respective MBR tank inlet valves must remain open. Background mode will not be
initiated if the plant is in Chemical Clean Mode.
During alternating mode operation (See Alternating MBR Tank Operation), MBR tank is in
‘standby’ will automatically be in background mode for the ‘standby’ phase i.e. during
this phase, the start and stop conditions would be the mode of operation.
2.5.3.3 DIFFUSER FLUSHING MODE
Process Overview
The air supply to the membrane tank is via an air header to assist with even air distribution
to the air diffusers under the membrane units. A common air header also connects the
outlet from each air diffuser in the tank. An actuated valve in the outlet air header is
normally closed and ensures that all the air supplied by the blower passes through the
holes in the air diffusers.
When open, the actuated valve in the outlet header enables the air supplied to escape
to atmosphere. This outlet air header and outlet actuated valve are employed to carry
out the flushing sequence of the air diffusers. The flushing sequence causes liquor to be
drawn into the pipe work of the air main by venturi effects. The liquor ‘washes’ away dried
solids that have accumulated at the edge of the orifice. The liquor is picked up in the air
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stream and ejected back onto the surface of the tank via the pipe, and automatic
discharged above the tank surface.

Figure 2: Membrane Diffuser Flushing
From the OWS, the following selection can be made regarding the flushing sequence:

 Choose to initiate on time interval (operator adjustable).
 Choose to carry out a one-off manual initiation (operator adjustable).
 Choose the duration (operator adjustable) of the flushing sequence

(Min/Max/Initial = 1/60/2 minutes).
 Choose the air diffuser flush inhibit level.

Start Conditions
Either/both of these conditions start Diffuser Flushing:

 MBR tank is being brought online.
 Diffuser Flushing timer (operator adjustable) has expired.
 Manually initiated by the operator.

Note if the plant is in relaxation mode, the diffuser flushing sequence will start after the
relaxation sequence is completed.
Diffuser Sequence
Once diffuser flushing is triggered, for the respective MBR:

 Permeate flow control valve closes.
 Blower flowrate ramps to Diffuser Flush Set-point (Refer to Table 20).
 Diffuser flushing valve opens.
 Diffuser flush time counter begins.
 Once the counter expires, the diffuser flush valve closes (and checks that valve

close limit switch is active).
 Permeation resumes and blower ramps to permeation set-point.

None of the other modes are operational. If membrane relaxation is required whilst diffuser
flushing is occurring, this will be carried out after the flushing sequence is completed and
has returned to permeation.
The flushing sequence will be carried out for one tank, as described above, and once
completed the sequence will be carried out for the second tank.
If the MBR Tank is offline diffuser flushing mode is inhibited.
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Table 2 MBR Diffuser Flushing Mode Parameters

Parameter Range Set-Point

Diffuser inhibit level 0-4m 3.23m Engineering
Adjustable

High level in the respective
MBR tank (inhibits Diffuser
Flushing)

0-4m 3.30m Engineering
Adjustable

Duration for Diffuser Flushing 0-15mins 1mins Operator
Adjustable

Frequency for Diffuser Flushing 0-24hrs 6hrs Operator
Adjustable

Stop Conditions
Either/both of these conditions to stop flushing sequence:

 MBR tank level is above high level.
 Secondary plant flow is above ‘3xADWF’ for 5 minutes.

This procedure will be inhibited if:
 The level in the tank is above the flushing inhibit level (set at 3.23m)
 During a chemical clean
 During a membrane relaxation sequence
 Blower failure

2.5.3.4 MEMBRANE RELAXATION MODE
Process Overview
This mode allows the membranes to be air scoured without producing permeate. This is
normally triggered either manually be the operator or set timers during permeation.
This function allows the membranes to return to its original state and reduces the amount
of fouling on the membrane surface. Under normal automatic control, the airflow rates
are temporarily increased to the membrane diffusers and permeate production halted.
There are two types of relaxation:

 Normal Relaxation – based on standard relaxation time triggered by the relaxation
timer.

 Extended Relaxation – based on extended relaxation timer that is triggered by
high TMP.

The PLC will automatically carry out membrane relaxation, if the differential pressure
across the membrane units in a tank exceeds a set point.
Start Conditions
Either/both of these conditions start a ‘Normal’ Membrane Relaxation:

 Membrane Relaxation timer (operator adjustable) has expired.
 Manually initiated by the operator.

Either/both of these conditions start ‘Extended’ Membrane Relaxation:
 MBR tank TMP is High High.
 Manually initiated by the operator.

Note if the plant is in relaxation mode, the diffuser flushing sequence will start after the
relaxation sequence is completed.
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Membrane Relaxation Sequence
The relaxation sequence is as follows:

 Increase the speed of the duty membrane blower to provide the required air flow
as per blower set-point table (Refer to Table 20)

 Close the associated permeate flow control valves for the relaxation timer duration
(extended or normal)

 Open permeate flow control valves after the timer times out and re-set timer
 Return the duty membrane blower to normal air flow rates

From the OWS, the following selections can be made regarding the increased air flow rate
for membrane relaxation:

Table 3 MBR Relaxation Mode Parameters

Parameter Range Set-Point

Relaxation Inhibit Level 0-4m 3.23m Engineering
Adjustable

High level in the respective
MBR tank (inhibits Relaxation)

0-4m 3.30m Engineering
Adjustable

Duration for Normal
Relaxation

0-15mins 2mins Operator
Adjustable

Frequency for Normal
Relaxation

0-240mins 23mins +
25mins

Operator
Adjustable

Maximum Extended
Relaxations in a row

0-5 4 Engineering
Adjustable

Duration for Extended
Relaxation

0-60mins 4mins Operator
Adjustable

Stop Conditions
Membrane Relaxation is stopped:

 If the level in the tank is above the relaxation inhibit level.
 If a chemical clean sequence is being carried out.
 If an air diffuser flushing sequence is being carried out.
 If the membranes are taken off-line.
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2.5.3.5 MEMBRANE PERMEATION MODE
Process Overview
There are two modes of operation for membrane permeation:

 Permeation Level/Flow Control
 Permeation Flow Control

Permeation Level/Flow Control
This mode (default) allows the MBR tanks to operate using level control for operating
mode. The permeate control valve will modulate the incoming flow to maintain a discrete
level (via a look-up table) within the MBR tank.
The liquid level in the membrane tanks is used to determine the required flow rate through
each membrane bank by controlling the permeate flow control valves in accordance
with a look up table (refer to Table 24). The look-up table has a combination of flows and
levels that allow for smooth membrane operation.

Table 4 Membrane Flux Operator Lookup Table

Tank Depth Net Flux* Total Flow (for one MBR)** Valve Opening***

m m3/m2/d m3/h L/s

3.45 0.9 16.56 4.60

3.33 0.86 15.82 4.40

3.3 0.85 15.64 4.34

3.25 0.83 15.27 4.24

3.2 0.80 14.72 4.09

3.15 0.65 11.96 3.32

3.10 0.6 11.04 3.07

3.05 0.5 9.20 2.56

3.00 0.35 6.44 1.79

2.98 0.2 3.86 1.02

*Net Flux is membrane flux over combined permeation and normal relaxation time.
**Flow in m3/h = [Net Flux x Membrane Area] x [Permeate time (mins)/ Permeate +
Relaxation time (mins)] x 24hr/day
Flow is L/s = Flow (m3/h) x 1000(L/m3) / 3600(s/h)
*** Valve Opening is Control Output for the Permeate Control Valve
A timer (Max Flux timer) restricts operation of this flow to no more than 1 hour in a 24 hour
day. After the max flux timer has timed out, the permeate control valves restrict flux to a
maximum of 0.9m3/m2/d.
Each train has individual flowrate / fluxes etc, as it is highly unlikely that both the trains will
operate under similar conditions. A maximum flux limit (set as 1.0m3/m2/day) has been
hard-coded to prevent the membranes from operating outside the design parameters.
The operator inputs the flow rate and water level via the OWS, and the PLC controls the
permeate modulating valve opening position to the desired flow rates accordingly.
The maximum flows for the plant have been hard-coded to prevent the operators from
the operating the plant outside its limits.
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Permeation Level Control
The mode allows the MBR tanks to operate at a level set-point (between bottom water
level and top water level). The permeate control valve will modulate to maintain this level.
This control is triggered automatically if the operator initiates sludge wasting and can be
manually initiated by the operator.
If the maximum flow set-point is reached, the permeate valve holds that valve position –
without maintaining the level set-point and an alarm is generated indicating failure to
control level set-point.
A maximum flux limit (set as 1.0m3/m2/day) has been hard-coded to prevent the
membranes from operating outside the design parameters.
PLC shall also compare level registered from LIT-0641-001 and LIT-0642-002 to ensure the
level instruments are reliable and the two MBR tanks are in similar operating conditions. This
level comparison shall be suspended if one of the MBR tank is undergoing a chemical
clean procedure.

Table 5 MBR Permeation Control Parameters

Parameter Range Set-Point

Level Set-point in the
respective MBR tank
(inhibits Relaxation)

2.8-3.5m 3.3m Operator
Adjustable

Maximum Flow-Set
Point per tank

0-8 L/s 4.50L/s Engineering
Adjustable

Maximum Flux 0-1 m3/m2/day
Increments of
0.01

0.9m3/m2/day Engineering
Adjustable

Max Duration for Plant
Operation at
Maximum Flux over a
24hr period

0-60mins 60mins Operator
Adjustable
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Start-up Conditions
If a membrane tank is on-line, its permeate control valves modulate in response to the
level. The permeate valves are inhibited from opening by:

 Low Low level in the MBR tanks
 Blower failure
 Permeate Pressure Transmitter failure
 Permeate Flowmeter failure
 CIP valves open
 Vacuum Siphon System failure

If liquid depth drops below low flow level for a pre-set sustained period (1-20minutes) the
permeate valves close.
The liquid depth column in the Look-up table is common for both membrane tanks.
However, the permeate flow rate set point for a given liquid depth is independent for
each membrane bank. The adjustable inputs in the look-up table are checked by the
software to ensure that the liquid depth and permeate flow rate set points increase down
each column.
The rate of rise of permeate flow is limited to a maximum set point in each minute to avoid
exceeding the design parameters for the membranes. The rate of fall of flow does not
need to be limited.
The mode allows the MBR tanks to operate at a level set-point during wasting period. The
permeate control valve will modulate to maintain this level and is triggered if the operator
initiates sludge wasting.
The operator adjustable set-point is maintained via the permeate flow control valves.
During this period, the maximum flow through the membranes will be restricted via
Engineering level set-points.
Stop Conditions
Permeate flow control valves will close if:

 Associated membrane blower fails.
 Low Low level is detected in a Membrane Tank.
 There is a power failure whereupon it will fail closed.
 The associated diffuser flushing valves are open.
 CIP valves are open.
 If a duty blower fails, an alarm is generated and the associated permeate flow

control valves close. If a standby blower is available, the permeate control valve
will remain closed until the standby blower is operational.

 If both the duty and standby blowers have failed, the MBR tanks will be taken off-
line.

 If Low Low level in an on-line membrane tank is activated, an alarm is generated
and the associated membrane tank taken off-line.
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2.5.4 MBR ONLINE/OFFLINE MODE
Each MBR tank and its associated equipment will brought online/offline together. Each
membrane tank can be selected as on-line or off-line selection via the OWS.
2.5.4.1 MBR ON-LINE
The membrane tank is in operation and producing permeate, or will automatically begin
producing permeate once meeting start-up permissive for the tank. If not producing
permeate, the plant will periodically carry out PLC controlled sequences (background
mode) to maintain the efficient and effective operation of the treatment process. A
critical fault condition on an individual MBR tank (and associated equipment) will take
that MBR tank offline.
2.5.4.2 MBR OFF-LINE
The membrane tank is not in operation, and not producing permeate, and will not do so
until such time as it is brought on-line (via the OWS) by the operator. In this state, the plant
will not carry out PLC controlled sequences to maintain the efficient and effective
operation of the treatment process.
Note: For the membrane tank that is off-line, the associated valves (membrane inlet and
S-recycle valve) and permeate flow control valve must be closed automatically. No
wasting can be carried out from the offline MBR tank.
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2.5.5 MEMBRANE TANK OPERATING SEQUENCES
2.5.5.1 MEMBRANE TANK START INHIBITS
On-line initiation is inhibited by:

 Low Low level in the associated membrane tank
 Membrane blower failure
 Membrane blower pressure High
 Failure of permeate flow control valve
 Failure of the siphon system
 Failure of pressure transmitter
 Chemical cleaning valves are open

1.5.5.2 MEMBRANE TANK ONLINE SEQUENCE
The following sequence is carried out to bring a membrane tank on-line:

 Check vacuum siphon system is healthy.
 Flush the membrane air diffusers.
 Initiate coarse bubble aeration.
 Initiate permeate flow control valves.

1.5.5.3 MEMBRANE TANK OFFLINE SEQUENCE
The following sequence is carried out to take a membrane tank off-line:
Whilst Permeating –

 **Close permeate valves.
 Stop coarse bubble aeration.

During background operation –
 Cease background operation
 Resume permeation (go to Bullet point **, above)

During membrane relaxation –
 Wait until the relaxation timer times out
 Complete relaxation sequence
 Resume permeation (go to Bullet point **, above)

During air diffuser flushing sequence –
 Wait until the flushing timer times out
 Complete flushing sequence
 Resume permeation (go to Bullet point **, above)
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2.5.5.2 TRANSMEMBRANE PRESSURE (TMP)
The Trans Membrane Pressure (TMP = differential pressure; shown as pressure in kPa) across
the membranes in each tank is calculated:

 kPaPPh TTMP  0

hTMP = Transmembrane Pressure (kPa)
P0 = Valid pressure reading measured by the Permeate pressure transmitter at the present
of vacuum with no flow (kPa)
PT = Valid pressure reading measured by PIT at the present of vacuum with flow > 5m3/hr
(kPa)
Under normal automatic control, the TMP is monitored continuously. An alarm will be
raised by the following events:

 First alarm for TMP, the PLC will carry out a membrane relaxation sequence. As a
consequence of the remaining conditions the relaxation sequence is repeated
twice within 5 minutes. If there is no change in the TMP after two relaxation
sequences, the PID loop is not repeated further and an alarm will be displayed
‘Trans Membrane Pressure Warning - Prepare for chemical clean’.

 The differential pressure (TMP) across a membrane tank exceeds the second level
of 150mbar for more than 300 sec. All parameters can be adjusted by the
engineer. On the OWS a message is displayed ‘Chemical Clean Required’.

 The differential pressure across the membrane tank exceeds the third level of
170mbar for more than 300 sec.  On the OWS a message is displayed ‘High High
TMP Alarm’. If the alarm persists after maximum consecutive relaxations, the MBR
tank is taken offline. During alternating mode, the maximum relaxation counter
does not time-out, when the respective MBR tank is not in operation. The counter
also, does not time out if the MBR tank is background due to low flow/level
conditions. The operator can persist by returning the MBR tank online – however it
will continue fault after ‘2min of permeation’ – if the TMP is still high.

All parameters can be adjusted by the engineer.
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2.5.6 ALARMS – MBR SYSTEM
Table 6 Membrane System Alarms

Alarm Event Applicable
Units Response Alarm Name Alarm

Type

Low Level in
Membrane
Tank 1 or 2

LIT-0641-001
LIT-0642-002

MBR operation switches
to background mode.

MBR # Low
Level

Non-
critical
Alarm

Low Low Level
in Membrane
Tank 1 or 2

LIT-0641-001
LIT-0642-002

Take both MBR Tanks
offline.

MBR System
Low Low Level
Alarm

Critical
Alarm

High Level in
Membrane
Tank 1 or 2

LIT-0641-001
LIT-0642-002

Operate both MBR Tanks
in duty/assist mode.

MBR Tank #
High Level
Alarm

Non-
Critical
Alarm

High High Level
in Membrane
Tank 1 or 2

LIT-0641-001
LIT-0642-002

Generate Plant Overflow
Alarm and close
Secondary Plant Inlet
Control Valve.

Plant Overflow
Alarm

Critical
Alarm

High Flow in
Membrane
Tank 1 or 2

FITQ-0660-001
or
FITQ-0660-021

Operate both MBR Tanks
in duty/assist mode if
available. Permeate Flow
Control Valve should be
modulating to minimize
this.

MBR Tank #
High Flow Alarm

Non-
Critical
Alarm

High High Flow
in Membrane
Tank 1 or 2

FITQ-0660-021
or
FITQ-0660-021

Close Permeate Flow
Control Valve and take
respective membrane
tank offline.

MBR Tank #
High High Flow
Alarm

Critical
Alarm

TMP Warning in
Membrane
Tank 1 or 2

PIT-0660-012
or
PIT-0660-022

Carry out Membrane
extended relaxation. If
alarm persists, warning
after permeation for at
least 2minutes.

MBR Tank # TMP
Warning –
Prepare for
Chemical
Clean.

Non-
Critical
Alarm

High TMP in
Membrane
Tank 1 or 2

PIT-0660-012
or
PIT-0660-022

Generate Chemical
Cleaning Warning.

MBR Tank #
High TMP
Warning –
Chemical
Clean
Required.

Critical
Alarm
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Alarm Event Applicable
Units Response Alarm Name Alarm

Type

High High TMP in
Membrane
Tank 1 or 2

PIT-0660-012
or
PIT-0660-022

Carry out Membrane
extended relaxation. If
alarm persists, repeat
after permeation for at
least 2minutes - until Max.
Number of allowable
relaxation.

Take MBR Offline.

MBR Tank #
High High TMP
Alarm

Critical
Alarm

Blower Pressure
High (MBR 1 OR
2)

PS_-0650-005
or
PS_-0650-006

Take respective MBR
Offline.

Do not bring the Standby
blower online.

MBR # Aeration
Pressure High
Fault

Critical

Blower not
available due
to high blower
temperature

TS_-0650-001
TS_-0650-002
TS_-0650-003

Close corresponding MBR
Permeate Control Valve.

Start standby blower
Initiate Non-critical Alarm.

If standby blower
unavailable, take
corresponding MBR Tank
offline. Note the operator
can choose to individually
take the standby blower
(if used for aeration).

If both/three blowers fail,
take respective MBR
Offline and generate
critical alarm.

Blower # High
Temperature
Fault.

MBR Tank #
offline - No
available
blower

Non-
critical

Critical
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Alarm Event Applicable
Units Response Alarm Name Alarm

Type

Blower
Unavailable

BL_-0650-001
BL_-0650-002

BL_-0650-003

Close corresponding MBR
Permeate Control Valve.

Start standby blower
Initiate Non-critical Alarm.

If standby blower
unavailable, take
corresponding MBR Tank
offline. Note the operator
can choose to individually
take the standby blower
(if used for aeration) to
change

If both/three blowers fail,
take respective MBR
Offline and generate
critical alarm.

Blower # Fault

MBR Tank #
offline - No
available
blower

MBR Tank #
offline - No
available
blower

Non-
Critical

Critical

MBR Inlet
Control Valve is
Unavailable
(MBR 1 or 2)

FCV-0641-020
or
FCV-0642-020

Take respective MBR
Offline.

Generate alarm

If both failed, take both
MBR offline.

MBR # Inlet
Control Valve
Fault

Critical

MBR Inlet
Control Valve
Fails to meet
Open/Close
Limit Switch
(MBR 1 or 2)

FCV-0641-020
or
FCV-0642-020

Take respective MBR
Offline.

Generate alarm

Operator can check that
valve limits and open
these – overriding to
duty/assist mode.

MBR # Inlet
Control Valve
Fail to
Open/Close

Critical

Diffuser Flushing
Control Valve
Unavailable
(MBR 1 OR 2)

FCV-0641-021
or
FCV-0642-021

Take respective MBR
Offline.

Generate alarm

If both failed, take both
MBR offline.

MBR # Diffuser
Flushing Control
Valve Fault

Critical
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Alarm Event Applicable
Units Response Alarm Name Alarm

Type

Diffuser Flushing
Control Valve
Fail to
Open/Close
(MBR 1 OR 2)

FCV-0641-021
Fail to
Open/Close
(MBR 1 OR 2)

Take respective MBR
Offline if valve fails to
close.

Ignore, diffuser flushing
sequence if it fails to open
– provided the valve
reaches closed limit
switch.

Generate alarm

MBR # Diffuser
Flushing Control
Valve Fails to
Open/Close.

Critical

Level
Transmitter
Unavailable

LIT-0641-001
or
LIT-0642-002

Use the available level
transmitter to control MBR
System.

Generate Alarm.

If both failed, take both
MBR offline.

MBR # Level
Transmitter Fault

Non-
critical

Critical

MBR Tanks Level
Discrepancy

LIT-0641-001
or
LIT-0642-002

Generate alarm

Continue normal
operation

MBR Tanks Level
Discrepancy

Non-
critical

Permeate Flow
Control Valve
Unavailable

FCV-0660-010
FCV-0660-020

Take corresponding MBR
offline.
Permeate Control valve
fails close.

MBR #
Permeate Flow
Control Valve
Fault

Critical

Permeate Flow
meter
Unavailable
(MBR 1 or 2)

FITQ-0660-001
or
FITQ-0660-021

Take respective MBR
Offline.

Generate alarm

Take respective MBR
Offline.
If both failed, take both
MBR offline.

MBR #
Permeate
Flowmeter Fault

Critical

Pressure
Transmitter
Unavailable
(MBR 1 or 2)

PIT-0660-012
or
PIT-0660-022

Take respective MBR
Offline.

Generate alarm

If both failed, take both
MBR offline.

MBR #
Permeate
Pressure
Transmitter Fault

Critical
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Alarm Event Applicable
Units Response Alarm Name Alarm

Type

MBR Tank CIP
Valves Open

VV_-0671-012
or
VV_-0671-022

Take respective MBR
Offline.

Generate alarm

If both open, take both
MBR offline.

MBR # CIP
Valves Open –
MBR System
Failure

Critical

2.5.7 CHEMICAL CLEAN
The chemical cleaning process is carried out by the operator manually. The SCADA would
“guide” the CIP process however, would require the Operator to actively participate in
the system.
Steps involved would be:

 Enable CIP mode on MBR Tank.
 MBR level is at “CIP” set-point.
 Once the level is reached - automatically, takes MBR Tank offline.
 Checks MBR Inlet and Outlet Valves are closed.
 Operator to isolate (manually) the penstock/valve connecting both MBR tanks

(VV_-0641-030) and acknowledge on the SCADA.
 Open CIP inlet valve (the closed position switch is not latched and alarm inhibited.

(VV_-0671-012 or VV_-0671-022 for MBR 1 and MBR 2 respectively).
 Initiate the chemical batching sequence:

 Open service water solenoid valve (SV_-1030-023).
 Start hypo dosing pump (PU_-0671-001) at “CIP dose rate” (Set during

commissioning).
 PLC to calculate the cumulative hypo flow and service water flow (based on

pre-determined volume).
 Once the pre-set hypo volume and CIP service water volume is transferred into

the MBR tank in CIP, hypo pump stops and service water solenoid valve closes.
 If the break-tank level is high (LS_-0671-001 and LS_-0671-002 for MBR1 and

MBR2 respectively), stop hypo pump and close service water solenoid valve –
wait till the high level is cleared for xx minute (to be determined at
Commissioning; Engineering Level) and resume hypo and service water
batching operation.

 Enter membrane soak timer set-point (typically 2 hrs; range 0.0 to 4.0 hours).
 Once the membrane soak timer is lapsed, duty aeration blower starts and run at

normal operation speed set-point for a pre-set timer (typically 10 minutes; range 0
to 60 minutes).

 Operator to de-isolate (manually) the penstock/valve connecting both MBR tanks
(VV_-0641-030) and acknowledge on SCADA.

 Close CIP inlet valve (the closed position switch to latch and alarm otherwise).
(VV_-0671-012 or VV_-0671-022 for MBR 1 and MBR 2 respectively).

 Operator to acknowledge on SCADA that the CIP sequence is completed and the
MBR tank returns online (starting with a relaxation sequence).

SCADA will log date of all CIP commenced and TMP recovery rate.
In case of failure during the chemical cleaning process, the sequence will resume from the
failure step, post resolving the fault.
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Table 7 Chemical Clean System Alarms

Alarm Event Applicable
units Response Alarm Name Alarm

Type

High level in
Break Tank

LS_-0671-001
LS_-0671-002

Close SV_-1030-023 and
stop PU_-0671-001.

Allow 120sec for alarm to
clear.

If alarm clears within
120sec, continue CIP
operation.

If alarm does not clear
within 120sec, generate
alarm

MBR # Break Tank
Level Switch
Alarm

Critical
Alarm

CIP Pump
Fail

PU_-0671-001 Stop PU_-0671-001 and
close SV_-1030-023

Generate alarm

Resume CIP sequence
once faults are cleared.

CIP Hypo Dosing
Pump Fail

Critical
Alarm

2.5.8 MONITORING AND TRENDING
The following parameters shall be monitored and reported in SCADA:
For all mechanical equipment associated with the MBR system:

 Run duration (in hours) for that day and previous day
 Cumulative run hours for the life of the machine
 Current status (start/stop/fault)

2.5.8.1 TRENDING
In addition to equipment operation trending, the following additional trend pages are
required for MBR System (one trend page per MBR tank):

 Inlet Isolation Valve Position (Open/Close)
 Permeate Valve Position (Open/Close/%)
 Flush Valve Position (Open/Close)
 Transmembrane Pressure (TMP) (kPa or mbar or mm)
 Level MBR Tank (m)
 Permeate flow (L/s)
 Membrane flux (m/day)
 Blower Status and Speed (Running/Stopped/Hz)
 Air header high pressure switch status (On/Off)
 Run Duration (in hours) for all motors (overall/daily/previous day)
 Mode of operation
 Permeate pressure
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2.5.9 VACUUM SIPHON SYSTEM
Process Overview
By evacuating air from the permeate headers along the MBR tank and the main header,
a low-pressure is created in the pipe work which induces the permeation process. The
vacuum system evacuates the permeate line and draws ‘permeate’ from the permeate
tank until a high level is achieved in the vacuum vessel.
The duty/standby vacuum blowers will operate in Start/Stop mode – blower starts at low
vacuum in the vacuum vessel and stops upon reaching high vacuum in the vacuum
vessel. Backup switches are provided in case of instrument failure.
The vacuum blowers are provided with Low Level switches, which will inhibit blower
operation.
Regardless of whether permeation is required in the MBR system, the vacuum system will
always be ‘holding’ a vacuum for the start of permeation. If MBR system is not in
permeation mode, the vacuum tank outlet valve will be closed to maintain system
vacuum.
In case of a general power failure for the whole plant the vacuum break valve is opened -
allowing atmospheric air to flow in and stop the gravity siphoning process. The permeate
production stops until the power returns.
If the MBR system is starting permeation, it will request that the vacuum tank outlet valve is
opened to start the vacuum-siphoning system.

2.5.10 OPERATION – VACUUM SIPHON SYSTEM
2.5.10.1 LOCAL OPERATION
Each motor can be operated locally at the MCC. When operated locally, the motor can
be started and stopped at its MCC and will run until either stopped by the operator (by
switching to ‘Stop’ at the MCC), or upon loss of power or fault.
When operated locally, all fault protection is available to stop each motor if a fault
develops.
In Local mode, no equipment or process interlocks exists. Care must be taken by the
operator when operating the equipment in Local mode.
2.5.10.2 REMOTE OPERATION
When selected in Remote mode at the MCC, the vacuum pumps can operate in Remote
manual or Remote auto control.
When in Remote manual control, the motors will be able to be started or stopped at the
OWS. When selected in Remote manual mode, all fault protection will be available to stop
a motor if a fault develops.
The vacuum system is permanently enabled to initiate the siphoning process.
The operator can take each equipment offline via the OWS. If both the vacuum blowers
are not available, the secondary plant will revert to bypass mode.
2.5.10.3 SCADA ADJUSTABLE PARAMETERS

Table 8 Vacuum System SCADA Adjustable Parameters

Parameter Range Set-point Adjustable Level

Vacuum Tank Low Vacuum -100 to 100kPa -34kPa Engineering

Vacuum Tank High Vacuum -100 to 100kPa -40kPa Engineering

Vacuum Low Vacuum Alarm Timer 0-10mins 5mins Engineering
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2.5.11 ALARMS – VACUUM SIPHON SYSTEM
Table 9 Vacuum Siphon System Alarms

Alarm Cause System Response Critical/Non-
critical

Vacuum Vessel
High High Level

Interlocks both vacuum blowers Non critical

Vacuum Vessel
Low Low Level

Leaks/failure
of vacuum
priming
system.

Secondary Plant in bypass mode
after 5 minutes.

Critical

Vacuum
Blower 1 – Low
Level Alarm

Vacuum
Blower 2 – Low
Level Alarm

Leaks/failure
of vacuum
priming
system.

Starts standby vacuum blower
and generates an alarm.

Non critical

Vacuum Break
Valve – Open

Power failure,
Compressed
Air Failure

Secondary Plant in bypass mode
after 5 minutes.

Critical

Vacuum
Blower Fault

Thermal
Overload

Motor Fault

Low Level
Switch active

Start Standby Blower and raise
non-critical alarm

If both blowers fail, Secondary
Plant in bypass mode after 5
minutes.

Non-critical

Critical

Vacuum
System Flow
Control Valve
Fault

Fail to reach
open/close
limits

Valve failure

Loss of air

If valve fails to open, Secondary
Plant in bypass mode after 5
minutes.

Critical

Vacuum Tank
Pressure
Instrument Fault

System controls operate on the
high and low switches.

Alarm generated.

Critical
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2.5.12 MONITORING AND TRENDING – VACUUM SIPHON SYSTEM
The following parameters shall be monitored and reported in SCADA:
For all mechanical equipment associated with the vacuum system:

 Run duration (in hours) for that day and previous day
 Cumulative run hours for the life of the machine
 Current status (start/stop/fault)

2.5.12.1 TRENDING
In addition to equipment operation trending, the following additional trend pages are
required for Vacuum System:

 Vacuum Vessel Level (m)
 Vacuum Pump Operation

2.5.13 PERMEATE STORAGE AND CREEK OUTFALL
2.5.13.1 OPERATION
The permeate system is operational under gravity.
Failure of the existing flowmeter FITQ-0780-001 will generate an alarm.
2.5.13.2 LOCAL OPERATION
Not applicable.
2.5.13.3 REMOTE OPERATION
Not applicable.
2.5.13.4 ALARMS
The following alarms are generated in the Permeate Distribution System:

Table 10 Permeate System Alarms

Alarm Event Applicable
units Response Alarm

Name
Critical/No
n-Critical

1 Permeate
Flowmeter
Fault

FITQ-0780-
001

Generate alarm. Permeate
Flowmeter
Fault

Non-
critical

2.5.14 MONITORING AND TRENDING
The Operator can view the following trends, displays, controls and reports at the SCADA:
Displays

 Creek Outfall Flowrate (L/s)
 Totalised Daily Flow (kL/day)
 Totalised Weekly Flow (kL)
 Totalised Monthly Flow (kL)
 Totalised Year to Date Flow (kL)

Reports
Daily Reports:

 Minimum / Average / Maximum Flows
 Daily Total Flow

Monthly Reports:
 Minimum / Average / Maximum Flows
 Monthly Total Flow
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2.6 SCADA PAGES

SCADA MBR 1 PAGE
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SCADA MBR 2 PAGE

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 441 of 667



Canungra WRP Operations Manual - MBR Process

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 49 of 92
Note: Printed copies of this document should be verified for currency against the published electronic copy.

SCADA BLOWERS AND COMPRESSED AIR SYSTEMS PAGE
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SCADA VACUUM SYSTEM PAGE
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2.7 CONTROL DESCRIPTION
This section describes the functional operation of the Plant Control System for the Inlet
Works. It addresses the functional standards used to ensure standardisation and also
outlines the Inlet Works functionality provided by the Plant Control System.
Note that this section does not address the System Hardware or Software and associated
details, I/O, Control Hierarchy or Organisation Blocks etc directly related to the
development and documentation of the PLC and SCADA software.

2.7.1 GLOSSARY OF TERMS
Term Description

Citect The SCADA software package used to control the
equipment.

DOL Direct On Line electrical motor starter

LOI Local Operator Interface

OWS Operator Work Station

NIC Network Interface Card. A generic term describing the
10/100 UTP Ethernet cards used to network equipment (PCs,
PLCs, printers, routers, etc).

PLC Programmable Logic Controller. A PLC is designed specifically
to control industrial processes under industrial conditions.

SCADA Supervisory Control And Data Acquisition. A generic term for
a centralized control system typically consisting of PLC’s and
control terminals.

TCP/IP Transmission Control Protocol / Internet Protocol. A common
way of describing a suite of protocols used by devices
configured with an NIC.

VSD Variable Speed Drive

2.7.2 FUNCTIONAL STANDARDS
The functional standard is split into the following:

 Equipment Control Modes
 Equipment Control Functions
 Other Standard Blocks

The Equipment Control Modes are the only ones to be considered in this section.
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2.7.3 EQUIPMENT CONTROL MODES
All controlled equipment generally has four control modes:

 Disabled (Off)
 Local Manual (Not selectable at OWS)
 Remote Manual
 Remote Automatic

If the equipment is selected by the operator for Local Manual Control at the MCC, then
this status is indicated on the OWS. The operator is able to start and stop (or open and
close) the equipment independently of the SCADA system while in this mode. The remote
mode of control for equipment is operator selectable from the OWS. The operator shall
select from Disabled, Manual, and Automatic modes – the operations of these modes are
defined below.
2.7.3.1 SEQUENCE CONTROL
Plant Sequences are groups of equipment that run together under automatic control,
according to a defined series of steps, loops, times, and interlocks. The normal operation
of these sequences is that they are constantly in running mode, but the facility exists for
the operator to start and stop the operation of the sequence. Each sequence has ‘Start’
and ‘Stop’ buttons for controlling the sequence, and a Running/Stopped feedback to
show the status of the sequence.
2.7.3.2 EQUIPMENT AVAILABILITY
Controlled equipment is defined as being available if the equipment is in Remote
Automatic mode and it is not in a Fault state.
Process instrument is defined as being available if its signal is valid, and it is not in a critical
Fault state.
2.7.3.3 DISABLED (OFF) MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Off’ position. When equipment is placed in the Disabled (Off) Mode, the
equipment cannot be operated either manually or automatically by the control system,
and no alarms are generated for this equipment.
This mode shall generally be used for maintenance purposes.
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2.7.3.4 LOCAL MANUAL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Local’ position. The selection of this mode is indicated on the OWS.
When Operated in Local Mode, the Operator is able to Start/Stop or Open/Close the
Equipment (pumps, motors, valves etc).

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Manual or Automatic mode, and Local Manual Mode is
selected, then the equipment shall stop/close

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock No equipment or process Interlocks exist in this mode. Care must
be taken by the Operator when operating the equipment

Stop / Close
Command

Run until Stopped by Operator OR UPON POWER LOSS or fault

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment device will Automatically Start/Open
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2.7.3.5 REMOTE MANUAL CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Manual by selecting the ‘Manual’ software button on the OWS.
When equipment is placed in the Manual Mode, the Operator is able to Start/Stop or
Open/Close the Equipment (pumps, motors, valves etc) from the OWS.

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Automatic Mode, and Remote Manual Mode is
selected, then the equipment shall continue to run and it shall
adjust its speed or position (if applicable) to the Manual Set-
point set on the OWS

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Manual)

The equipment may only be started if the defined manual
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment/device will Automatically Start/Open

2.7.3.6 REMOTE AUTOMATIC CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Automatic Mode by selecting the ‘Automatic’ software button on the OWS.
Automatic Mode is the ‘normal’ mode of control for all plant. When equipment is placed
in the Automatic Mode, the control of the equipment is defined by a series of conditions,
set points, and delay times as follows:

Details
Command A Logical Expression controlled by the equipment’s automatic

sequence, that when true Starts/Opens the equipment

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Automatic)

The equipment may only be started if the defined Automatic
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode and
Standby equipment/device is available then the Standby
equipment/device will Automatically Start/Open
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2.7.3.7 DUTY / ASSIST CONTROL
Equipment may be in the Duty/Assist Control configuration if the process requirement is at
times not able to be provided by only the duty item of equipment operating, and requires
the operation of both the duty and assist equipment. Start and Stop conditions are
defined for the operation of the Duty equipment, and for the Assist equipment.
If the Duty equipment is unavailable (Faulted, Disabled or Manual Stop), then the Assist
equipment is called to operate with the duty equipment parameters. The duty is operator-
selectable remotely from the OWS as Duty, Assist, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.8 DUTY/STANDBY
Pumps may be in the Duty/Standby Control configuration if the process requirement is
able to be provided by only one pump operating. Start and Stop conditions are defined
for the operation of the Duty Pump.
If the Duty Pump is unavailable (Faulted, Disabled or Manual Stop), then the Standby
Pump is to operate in place of the Duty Pump. Pump Duty is operator-selectable remotely
from the OWS as Duty, Standby, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.9 MODE SELECTION
Modes are selectable by the Operator at OWS. A number of Modules as detailed further in
this document may operate in different modes. Typically a mode is used to select a
specific control method (set-point and Instrument) for the module to operate in Cascade
(Remote Automatic). A Mode Selection is only permitted if all instruments required for that
mode are available. Where a Mode is operating and a fault arises on an instrument then if
a Fail back mode is specified (must be Available), then this mode is selected as the new
operating mode ‘Automatically’.

2.7.4 SYSTEM SOFTWARE – SCADA
The control room contains a Citect SCADA terminal running on a PC. The Citect SCADA
system provides the plant mimics, operator control, alarms and trends for the day to day
operation of the entire plant. All process instrumentation, variable speed drive data, and
setpoints are trended by the Citect SCADA system, and are displayed on the predefined
Trend Pages, or selected on the Operator configurable Trend Pages.
Plant alarms also are logged to the Alarm Log by the Citect SCADA system.
The SCADA included all programming of the Citect SCADA using standard functions
blocks that were supplied by QUU.
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2.7.5 SECURITY ACCESS LEVELS
Security Access Level will be based as follows:

 Operator Level – Day to day plant operations and setpoints
 Engineering – Access to setpoints and process tuning
 Administrator – Complete Access
 Commissioning – Access to Setpoints, process tuning and remote access to the

plant

2.7.6 DATA / TREND STORAGE REQUIREMENTS
The SCADA system was configured so that it handles all the alarms on the plant and
notifies the operators on the SCADA. The system incorporated the following alarms:

 Physical drive faults as per the typical schematics and the I/O lists including items
such as thermal overload, motor over temperature, seal failure (where applicable)

 Derived faults such as pump failed to start, valve failed to open, instrument out of
range etc

 Critical alarms such as high level signals, analyser high readings, low flows etc as
per the description in the functional specification

 Low and high levels in sumps, wet wells and storage tanks
 All alarms will be able to reset from the OWS screen via an operator action. Alarms

have been categorised in accordance with the HMI Guidelines document
During power failure, all alarms that would normally be generated by a power failure (eg
pump fault, valve fault etc) are inhibited, and will not appear on the alarm or event log.
These alarms revert back to their normal state after an operator adjustable time period
after restoration of power.
NB: SCADA Setpoint input via the OWS by the Operator is standard decimal, i.e.
increments of ‘0.05’ as opposed to ‘0.01’ (not supported).

2.7.7 POWER FAILURE
On power failure, the system fails close/shut and alarms to the Operator that a power
failure has occurred. A backup generator will automatically start to provide power in lieu
of the mains.
This alarm that a Power failure has occurred is a critical alarm and will dial out to the
Operator. Failing to Start/Faults from the back-up generator will also dial out to the
Operator.
The back-up generator should be checked weekly for its readiness for operation such as
oil and fuel (diesel).  The generator should be used (manually change over from mains
power) at least once a month.

2.7.8 SET-POINTS (OPERATOR ADJUSTABLE AND HARD CODED)
Tabulated below is the set-point required for the control system to operate the Power
Failure Logic.

SET-POINT
Type Variable

Type
Def Range Units HMI

Input/Wh
o

de-bounce

Min Max

Process Set-
point

Mains Healthy
Delay

INT 5 0 10 min Y / ENG N/A
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2.7.9 AUTOMATIC CONTROL – RE-STARTING
The re-starting of the Plant using either Mains Power or Generator Power is controlled in a
sequenced approach using the PLC.
2.7.9.1 RE-START MODE – USING BACK-UP POWER

Control Logic Details – Back-Up Power
DetailsControl Details

Plant Re-Start  Plant is operating with backup power (SCADA displays
runtime for plant operation using backup power,
logged and reported)

 Return plant to safe state (all valves, pumps blowers
and motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Whilst the plant is operating in back-up power mode,

the sludge dewatering system is inhibited
2.7.9.2 RE-START MODE – USING MAINS POWER

Control Logic Details – Mains Power
DetailsControl Details

Plant Re-Start Once mains Healthy delay has elapsed:
 The plant shuts down in a controlled sequence and

returns to safe state (all valves, pumps blowers and
motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Sludge dewatering system is Available
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2.7.9.3 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator Trigger Response Alarm Description P

Power Status Mains Failure System Fails to Safe State
Generator starts operation

Mains Failure Alarm

Generator
Status

Fault None Generator Fault

2.7.9.4 MONITORING
The following is displayed on the OWS:

 (General) Plant Running on Generator or Mains
 (Specific) Time that Generator has been running for

2.7.9.5 TRENDING
The Power Trend page displays the Generator Run-time.

2.7.10 MBR SYSTEM
2.7.10.1 MBR SYSTEM – CONTROL DEVICES
The following table details the control devices for the system, which is limited solely to
valves.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

FCV-0641/2-020 MBR Inlet Valve DV w FB MBR Sequence

FCV-0641/2-021 Diffuser Flushing Valve DV w FB MBR Sequence

SV_-1030-031/2 Service Water Valve DV w FB MBR Sequence

FCV-0660-010/20 Permeate Flow Control
Valve

MV w FB MBR Sequence

FCV-0641-022 Sludge Recycle Valve DV w FB MBR Sequence

NB: ‘Device Level Interlocks’ (If Any)  and are specified further in the document

Table 11 – MBR Tank Equipment (Control Device)
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2.7.10.2 MBR SYSTEM – INSTRUMENTATION
The following table details the instrumentation devices for the system, which consists both
of Analogue and Digital Instruments.

INSTRUMENTATION
Equipment
Tag

Description Filtered Type

LIT-0641-001/2 MBR Tank Level Transmitter AI

PIT-0660-
012/22

MBR Permeate Pressure Transmitter AI

FIT-0660-
011/21

MBR Permeate Flow Transmitter MAG (Tot & R-
Flow)

LS_-0671-001/2 MBR Chemical Clean Break Tk High Level
Switch

DI

LS_-0530-001/2 Scum Tank 1 / 2 High Level Switch DI

Table 12 – MBR Tank Equipment (Instrumentation)
2.7.10.3 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/Operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounc
eMin Max

Specific Control Selections

MBR Tank Duty Alternating
Time

INT 30 1 60 min Y /
OP

N/A

MBR Alternate Mode Selection ON ON/OFF N/A Y /
OP

N/A

MBR Overall Control Mode Alternating
Dual Mode
Single Mode

N/A
N/A
N/A

N/A

Process Set-point

MBR Relax-Diffuser Operation
Flow Rate

660 1080 Nm3/
h

Y /
ENG

N/A

Membrane Relaxation

MBR Membrane Relax Interval 23/25 0 60 min Y /
OP

N/A
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SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounc
eMin Max

MBR Relaxation Duration 2 1 60 min Y /
OP

N/A

MBR Relaxation Extended
Duration (TMP)

4 1 60 min Y /
ENG

N/A

MBR Relaxation Inhibit Tank
Level

3.23 0 4 m Y /
ENG

N/A

Membrane Diffuser Flushing

MBR Diffuser Flush Interval 6 0 24 Hr Y /
OP

N/A

MBR Diffuser Flushing Duration 1 1 60 min Y /
OP

N/A

MBR Diffuser Flushing Inhibit
Tank Level

3.23 0 4 m Y /
ENG

N/A

Membrane Back-ground
Operation

Start Back-ground Operation
MBR Level Low (See alarms
below)

Start Back-ground Operation
Secondary Plant Flow Low (See
Inlet Works)

Stop Back-ground Operation
MBR Level above Low SP

0 4 m N/A

Permeation

Level Control SP table – See Level Control Section

Rate of Change of FCV Valve
Position

0 100 % Y /
ENG

N/A

Wasting Permeation level SP 0 4 M Y /
OP

N/A

Scum Removal

SW Valve Run On Time 3 0 60 min Y / N/A
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SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounc
eMin Max

OP

Alarm Set-points

MBR 1 / 2 Tank Lo Level 3.00 0 4 M Y /
OP

5 s

MBR 1 / 2 Tank Lo Lo Level 2.85 0 4 M Y /
OP

Level Comparison Value 100 0 4,000 mm Y /
ENG

N/A

Trans-membrane Pressure Hi 150 kPa Y /
ENG

300s

Trans-membrane Pressure Hi Hi 170 kPa Y /
ENG

300s

Specific Control Selections
Permeation Sub-Mode Level-

Flow
Level-Flow
Look-up
Flow
(Secondary)
Level (Fixed)

Y /
OP

Diffuser Flushing Mode Time Interval
Manual
Request

Membrane Relaxation Mode Time Interval
Manual
Request

Relaxation Time Normal Normal
Extended

min Y /
OP

N/A

MBR Relaxation Sequence
Manual REQ

Off/On N/A Y /
OP

N/A

MBR Diffuser Flushing
Sequence Manual REQ

Off/On N/A Y /
OP

N/A

Recycle System Manual
Override

Override
Normal

N/A Y /
ENG

N/A

Table 13 – MBR Overall Control / Individual Control Set-Point Table
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2.7.11 MBR AUTOMATIC CONTROL
2.7.11.1 MBR OVERVIEW CONTROL
The MBR tanks operate in a Standard Duty/Assist Configuration. Under normal flow
conditions, where a single tank is required to process the plant flow, the tanks operate
alternatively (Mode is ‘Alternating’).
Under high flow conditions they switch automatically to Dual Tank Operation (Mode is
‘Dual’), i.e. the Assist MBR Tank is initiated On-Line.
2.7.11.2 START-UP PRE-REQUISITES (AVAILABILITY)
The Duty MBR tank is available for ‘On-Line’ initiation if:
Systems

 The vacuum system is Healthy
 A duty blower is available for Automatic Operation

Instruments
 Level transmitter is available
 Flow meter is available
 Pressure Transmitter is available

Devices
 MBR Inlet Valve is available
 Diffuser flushing valve has reached its Closed Position FB
 Permeate flow control valve is available
 Sludge recycle valve is available

Other Pre-requisites
 No CIP currently in progress
 No Low Low Level in the associated MBR tank
 There is no Power Failure

Control Details
MBR Duty
Control

Mode : Alternating (default)
IF the elapsed time is greater than the specified time ‘Membrane Duty
Alternate Time SP’
Then Request the Standby MBR Tank to Duty

Request the Current Duty MBR Tank to Back-Ground Operations
Mode : Both On-Line (Automatic)
IF the ‘Inlet Works’ recognises a ‘High Flow Event’ (See Inlet Works SP
Logic)
Then Set the Mode to ‘Dual’

Current Duty MBR Tank remains in Duty.
Request the Standby MBR Tank to Assist.

IF both or either the ‘Level in MBR Tanks as measured by LIT-0641/2-
001/2 falls below the level set-point as specified by ‘Low Level Alarm
SP’
Then MBR Duty switches to the Previous MBR Standby,

Operation Mode (Permeate or Back-ground) for each MBR
depends on Level

Return Mode to ‘Alternating’
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Control Details

Mode : Single (Automatic)
IF the Standby MBR Tank is Not Available
Then Set the Mode to ‘Single’, Alternating is Disabled

Current Duty MBR Tank remains in Duty.
Request the Standby MBR Tank to Standby / Off-Line.

NB: If the current MBR tank is in a particular Step, then there may be
actions required prior to going to Full Off-Line!

2.7.11.3 MBR INDIVIDUAL OPERATION SEQUENCE
The following section details the following:

 The Sequence of Operation states that the MBR can go through during Normal
Operation.

 The ‘Transitions’ conditions required to ‘Enter / Exit’ a particular ‘State’.
Sequence Operation States
Once a Duty MBR receives a ‘Request’ to go ‘On-Line’, the following sequence is carried
out.

Diffuser
Flushing

Off-Line

T1

Coarse
Bubble INIT

Ready - Online

Permeate

T4 T5

T6

T10 T11

Back-grnd
OPER

GOTO
Off-Line

GOTO
Coarse Bubble INIT

T24T22 T23

MBR Relax
Due to CIP  Clean

T12

GOTO
Coarse Bubble INIT

GOTO
Permeate [Off-Line]

T14

GOTO
Off-Line

T3

GOTO
Diffuser Flushing

T21

GOTO
Permeate

T15

GOTO
Back-Grnd OPER

T2 (Alternating)

GOTO
Permeate [Off-Line ]

T16

GOTO
MBR Relaxation

GOTO
Back-Grnd OPER

T20

T13

GOTO
Coarse Bubble INIT

T17

GOTO
Coarse Bubble INIT

T7

GOTO
Off-Line

T8

Figure 3: MBR Sequence Operation
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2.7.11.4 STATE TRANSITION TABLE

Transition No. Details

T1 MBR duty tank requested to Start

T2 IF the MBR tank system is operating in Alternating duty and tank is not
the MBR duty tank.

T3 IF there is an MBR duty tank system Fault or Availability issue

T4 IF the MBR duty tank blower reaches the required speed SP

T5 IF the MBR duty tank blower reaches the required speed SP and the
MBR Mode of Operation is ‘Alternating’ and period since last ‘Diffuser
Flushing Complete’ specified by Diffuser Flushing Interval has not
elapsed (i.e. Complete Flag)
NB: No requirement to do Flushing in Alternating Mode

T6 IF the period specified by ‘Diffuser Flushing Duration’ has elapsed OR
there is a fault on diffuser valve
NB: IF it is required to go Off-Line then Diffuser Flushing is allowed to

finish and proceed to permeation and then to Off-Line

T7 IF there is a duty MBR aeration blower changeover;
has
NB: Have to wait till blower is again up to speed before continuing
permeation

T8 IF the diffuser valve fails to Close then go directly Off-Line, no
permeation

T10 IF the level in the tank as measured by LIT-0642-001/2 is above the Loop
Low Alarm SP for a de-bounce of 5 seconds (Hard Coded)
Start permeating

T11 IF there is either Low Level in the MBR tank as measured by LIT-0642-
001/2 for a period of xx seconds
OR
Low flow in secondary plant as measured by FIT-0230-001 for a period
of xx minutes

T12 IF a CIP clean on the MBR duty tank has been carried out, do an
immediate Membrane Relaxation

T13 IF the level in the MBR tank as measured by LIT-0642-001/2 is above a
set-point specified as ‘Stop Back-ground Operation MBR Level above
Low SP’
OR
Secondary plant flow as measured by FIT-0230-001 is above 3xADWF
[Long-term Max Flow Set-point] for a period of 5 minutes

T14 IF the MBR unit is requested to go to Off-Line
OR
IF there is a MBR duty tank system Fault or Availability issue
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Transition No. Details

T15 IF the period as specified by ‘Membrane Relaxation Duration’ has
elapsed

T16 IF the MBR tank is requested to go ‘Off-Line’
NB: MBR Relaxation Duration time is allowed to elapse first.

T17 IF there is a duty MBR Aeration blower changeover;
has
NB: Have to wait till blower is again up to speed before continuing
permeation

T20 Same as transition 11 above

T21 Membrane Diffuser Flushing is initiated on:
 Time Interval
 Manual Initiation

T22 Membrane Relaxation is initiated on:
 Time Interval
 Manual Initiation
 TMP (Trans-membrane Pressure alarms)

T23 IF there is a MBR duty tank system Fault or Availability issue

T24 IF there is a duty MBR aeration blower changeover;
NB: Have to wait till Blower is again up to speed before continuing

Permeation

Table 14 – MBR Sequence State Transition Table
2.7.12 MBR CONTROL LOGIC/SEQUENCES
2.7.12.1 BACK-GROUND OPERATION
The mode allows the MBR tanks to operate in background during low flow conditions. This
function is to allow economical operation of the blowers and prevents solids settling,
odour production, and foaming and anoxic conditions in the MBR zone.
The transitions for changing MBR mode/state to Back-ground operations are detailed
above, (T11 and T13).
The control of blowers is timer based and detailed in MBR ‘Coarse Bubble Aeration’.
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2.7.12.2 MEMBRANE RELAXATION
Under normal automatic control, the airflow rate is temporarily increased to the
membrane diffusers and permeate production is halted. The increase in air flow is
achieved by increasing the required Flow set-point of the MBR duty blower. When the
sequence is complete the required Flow set-point is returned to Normal.
Membrane Relaxation Control Scheme
The overall control scheme designed to meet the required functionality of the MBR
Relaxation Mode consists of:

 Run Logic (Including Start-Up Pre-requisites - Availability)
 The Membrane Relaxation SEQ Active, is used in
 Diffuser Flush Control
 Blower SP Control
 Permeate FCV Control

MBR Relax Mode
Select

MBR Relaxation Duration

Initiate on Time Interval

MAN MBR Relax REQ Active
Membrane Relaxation

SEQ Active

Availability Logic

MBR Tk Level Below Relax

No CIP in Progress

No Diffuser Flushing
In Progress

MBR Online

Run Logic

Max

Min

Permeate FCV
Control

Blower Sp Control

MBR Diffuser
Control

Figure 4:  MBR Relaxation Control Scheme
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Run Logic
Start-Up Pre-Requisites (Availability): The Membrane Relaxation Sequence is inhibited if the
General Availability Requirements are not ‘Set’.
The Logic used to Control the Relaxation of the Membrane’s is detailed below.

Control Details

Relaxation Relaxation Mode is selected to Time Interval
IF the elapsed time is greater than the Specified ‘Relax Interval Time SP’
Then

Set the Relaxation Sequence to a state of ‘Active’
Set Blower to Run at Relax-Diffuser Flush Flowrate

[Permeate Control – closes the permeation valves]
[Blower SP control increases the required Flow Rate SP]
Wait till blower has completed Ramping Up

Relaxation Mode is selected to Manual
IF the operator initiates a Manual Request
Then ‘As above’

IF the Membrane Control Logic Requests ‘Membrane Relaxation’ due to
Trans-membrane Pressure High (TMP)
Then ‘As above’
NB: This request can be re-issued multiple times

If the Membrane Relaxation has been active (Not TMP initiated) for a
period of ‘Relaxation Duration SP’

OR
If the Membrane Relaxation has been active (TMP initiated) for a period
of ‘Relaxation Extended Duration (TMP) SP’
NB: Repeated a maximum of ‘2’ times if TMP alarms still present.

The General Availability Requirements are not ‘Set
Then

Set the Relaxation Sequence to a state of ‘Inactive’
[Blower SP Control returns required Flow Rate SP to Normal]
Wait till blower has completed Ramping Down
[Permeate Control – Opens the Permeation Valves]

General
Availability
Requirements:

MBR Tank Level below Relax Inhibit Level
No Diffuser Flushing in Progress, MBR Relaxation Takes Priority
MBR Online

Pre-requisites to going On-Line
No CIP in Progress

Table 15 – MBR Relaxation Control
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2.7.12.3 AIR DIFFUSER FLUSHING
The air supply to the membrane tank is via one air header (connected to four membrane
units) to assist with even air distribution to the air diffusers under the membrane units. A
common air header also connects the outlet from each air diffuser in the tank. An
actuated valve in the outlet air header is normally closed (no escape to atmosphere) and
ensures that all the air supplied by the blower passes through the holes in the air diffusers.
The Flushing sequence opens the valve in the outlet air header and causes liquor to be
drawn into the pipe work of the air main by venturi effects.
The liquor ‘washes’ away dried solids that have accumulated at the edge of the orifice.
The liquor is picked up in the air stream and ejected back onto the surface of the tank via
the pipe and automatic discharging above the tank surface.
Air Diffuser Flushing Control Scheme
The overall control scheme designed to meet the required functionality of the MBR Air
Diffuser Flushing consists of;

 Run Logic (Including Start-Up Pre-requisites - Availability)
 The Air Diffuser Flushing SEQ Active, is used in
 Membrane Relaxation Control
 Blower SP Control
 Permeate FCV Control

MBR Flush
Mode Select

Initiate on Time Interval

MAN MBR Flush REQ Active
Membrane Flush

SEQ Active

Availability Logic

MBR Tk Level Below
Flush Inhibit Level

No CIP in Progress
No Membrane Relaxation

In Progress

MBR Online ?????

Run Logic

Max

Min

OP  Flush Valve

Membrane
relaxation

MBR Flushing Duration Blower SP Control

Permeate FCV
Control

Off-Line to On-Line

Figure 5:  MBR Diffuser Flushing Control Scheme
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Run Logic
Start-Up Pre-Requisites (Availability): The membrane diffuser flushing sequence is inhibited if
the General Availability Requirements are not ‘Set’.
The logic used to control the diffuser flushing of the membranes is detailed below.
Control Details

Diffuser
Flushing

Diffuser Flushing Mode is selected to Time Interval

IF the elapsed time is greater than the Specified ‘Interval Time SP’
Then:

Set the Diffuser Flushing Sequence to a state of ‘Active’
[Permeate Control – closes the permeation valves]
Set blower to Run at Relax-Diffuser Flush Flowrate
Open the flushing valve ‘FCV-0641/2-021’
Wait till blower has completed Ramping Up

Relaxation Mode is selected to Manual
IF the operator initiates a Manual request
Then ‘As above’

If the Diffuser Flushing has been active for a period of ‘Diffuser Flush
Duration SP’

OR
The General Availability Requirements are Not ‘Set
Then:

Set the Diffuser Flushing Sequence to a state of ‘Inactive’
Close the flushing valve ‘FCV-0641/2-021’
Wait till blower has completed ramping down
[Permeate Control – opens the permeation valves]
Indicate that Diffuser Flush for Interval Period - Complete

General
Availability
Requirements:

MBR Tank Level below Flushing Inhibit Level
No Membrane Relaxation in Progress

Pre-requisites to going On-Line
No CIP in Progress

Table 16 – MBR Diffuser Flush Control
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2.7.12.4 PERMEATE FLOW CONTROL
In the membrane tanks, membrane separation of the activated sludge takes place, with
the MLSS being retained on the outside of the membrane panels; whilst a solids free
permeate passes though the membrane material into a permeate header. The liquid
head above the membrane units is utilized to assist with the provision of the driving force
required for the filtration process (in conjunction with the vacuum siphon system).
A modulated actuated flow control controls the differential pressure across the
membranes and thus controls the permeate flow rate though the membranes.
Each permeate header pipe incorporated a permeate flow control valve, flow meter and
pressure transducer. Under normal operation, a PID control loop is used to modulate the
permeate flow control valve to achieve a set point flow rate.
Measurement of the liquid level in the membrane tank determines set-point permeate
flow rate based upon a look-up table.
There are three sub-modes for the Permeation Mode/Step of the Sequence:

 Level/Flow: Look Up Table
 Flow: Secondary Flow Control
 Level Control: Fixed level, usually used for WAS, but can be selected by operator

for control
Control Logic
Start-Up Pre-Requisites (Availability): The Permeation process (Mode) is inhibited if the
following conditions are not ‘Set’:

 Diffuser Flushing Valves are not confirmed Close
Control Details

Permeate FCV IF MBR Tank Sequence is in ‘Permeation’
Then Open MBR FCV-0660-010/20 @ Required SP

(Permeate Sub-Mode Dependant)

Table 17 – Permeate FCV Control
Flow Set-point Control Logic
The figure below shows the control scheme designed to meet the required set-point
selection functionality (Mode dependant) of the MBR System.  As detailed above there
are three operator selectable options for Flow Set-point Control;

 Level/Flow
 Flow
 Level

Look Up –
Flow Rate SP

Permeate Sub-
Mode Select

Permeate FCV
% O/P

Level
Look Up

Table
MBR Tk Level PV

PID

FIT-0660-011/21
Permeate Flow PV

Secondary Plant
Flow FIT-0230-001

PID

LIT-0641-001/002 MBR
Tank Level

Level SP (WAS Fixed)

Permeate Sub-
Mode Select

Ramping

Figure 6:  MBR – Flow Set-point Control Logic
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Level / Flow Set-point Look-Up Schedule: The operator can specify 10 discreet flowrates for
10 different level set-points based on the MBR tank level.
NB: A given flowrate is to be active for a period of time prior to changing to a new
flowrate level.

Tank Depth Net Flux* Total Flow (for one MBR)** Valve Opening***

m m3/m2/d m3/h L/s

3.45 0.9 16.56 4.60

3.33 0.86 15.82 4.40

3.3 0.85 15.64 4.34

3.25 0.83 15.27 4.24

3.2 0.80 14.72 4.09

3.15 0.65 11.96 3.32

3.10 0.6 11.04 3.07

3.05 0.5 9.20 2.56

3.00 0.35 6.44 1.79

2.98 0.2 3.86 1.02

Table 18 – Level / Flow Set-point Look-Up Table
Control Loop Details
In Level / Flow Set-point Mode, the engineer enters a flow set-point value for each ‘Look
Up’ level specified on the OWS. These values do not change unless changed by the
engineer.
In Flow Set-point Mode, the Secondary Plant Flow is used as the required flow set-point for
the MBR tank units.
In Level Set-point Mode, the operator enters a set-point value for the MBR tank (Wasting)
on the OWS. This value does not change unless changed by the operator. This mode can
also be selected for permeating.
The control for MBR tank uses two single loop control algorithms only.
Under ‘Flow’ / ‘Level/Flow’ Set-point Control, the MBR Tank Flow is compared against the
Look-Up Flow or ‘Secondary Plant Flowrate’ (Flow Set-point). On an increase in Look-Up
discreet SP or Secondary Plant Flowrate, it increases the MBR Permeation FCV Set-point
and similarly on a decrease in Look-Up discreet SP or Secondary Plant Flowrate, it
decreases the MBR Permeation FCV Set-point.
Under ‘Level’ Set-point Control, the MBR Tank Level is compared against the Fixed Level
SP. On an increase in MBR Tank Level, it increases the MBR Permeation FCV Set-point and
similarly on a decrease in MBR Tank Level it decreases the MBR Permeation FCV Set-point.
Ramping: The rate of rise of permeate flow is limited to a maximum set point in each
minute to avoid exceeding the design parameters for the membranes. The rate of fall of
flow does not need to be limited.
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Level Control Details
Control Details

Level
Measurement

IF Instrument 1 is Available and selected to ‘On-Line’
Then MBR Level Process Value is equivalent to this instrument PV

IF Instrument 1 & 2 are Available and selected to ‘On-Line’
Then MBR Level Process Value is equivalent to the average of
‘Both’ instrument PV’s

NB: See Abnormal Action Table for details of Process Value in
case of instrument failure

2.7.12.5 SCUM REMOVAL FROM THE NEW BIOREACTOR (WASTING)
Scum from the existing bioreactor and the new bioreactor flows with the main mixed liquor
flow stream into either of the MBR tanks. Scum is drawn from either of the MBR tanks into
the scum collection tanks over a fixed weir.
The MBR reverts to a ‘Fixed Level’ control to draw scum into the collection tank.
A spray system (service water) equipped with solenoid valves ‘SV_-1030-031/2’ for MBR 1
and MBR 2 respectively operates based on timer to assist scum removal from the new
bioreactor.
Control Logic
Start-Up Pre-Requisites (Availability): The MBR Mode is in Wasting ‘Fixed Level’ control.

Control Details

Service Water Control
Valve

IF the duty MBR has been in Wasting Mode for a period of
greater than 60 minutes OR operator has initiated a Manual
Request
Then Open the Service Water Valve ‘SV_-1030-031/2’

IF the Service Water Valve ‘SV_-1030-031/2’ has been Open for
a period of ‘Service Water Open Time’
Then Close the Service Water Valve ‘SV_-1030-031/2’

WAS Pump Control See Sludge De-watering Section 0400

General Availability
Requirements:

None

Table 19 – Scum Removal (Wasting) - Control
2.7.12.6 MBR RECYCLE CONTROL
The ‘Recycling Operation’ is active whenever the Duty MBR is in Permeating Mode, the
manner of the operation depends on the overall mode of the MBR’s.
If the Mode is:
‘Alternating’ – The inflow to the MBR train is through the MBR which is in Back-ground
Operations.

 ‘Single’ – The inflow to the MBR train is through the MBR which is in Permeating
Operations.

 ‘Dual’ – Both MBR inlet valves are Open (Permeating).
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Control Logic
Start-Up Pre-Requisites (Availability): The MBR Mode is in Permeating Mode.

Control Details

Recycle Control
(Auto)

MBR Overall Control Mode – ‘Alternating’

IF Duty MBR 1 is in Permeating Mode
Open MBR 2 inlet valve
Open MBR 1 recycle pump inlet valve
Call the Recycle Pumps to Operate

(Discharge Valve required to be Open)

Wait Alternating Time
Allow MBR 2 to proceed to Permeating Mode

Open MBR 1 inlet valve
Open MBR 2 recycle pump inlet valve

Allow MBR 1 to go to back-ground operation
This Closes MBR 2 inlet and MBR 1 recycle pump
inlet valve

NB: It is required to keep the S-recycle pumps running
constantly once an MBR is in Permeation

General Availability
Requirements:

None

Table 20 – Recycle Operation - Control
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2.7.12.7 CHEMICAL CLEAN
The chemical cleaning process is carried out by the operator manually. The SCADA will
‘guide’ the CIP process however and will require the operator to actively participate in
the system.
Start-Up Pre-Requisites (Availability): The CIP Sequence is inhibited if the following
conditions are not set:

 LIT-0641/2-001 available
 MBR 1/2 is offline
 No ‘Fault’ condition is active or ‘Reset’ required
 SV_-1030-023 available
 PU_-0671-001 availableTBC

The Logic used to Control the CIP Sequence is detailed below.
Sequence Step Details

Start CIP Enable CIP Mode on MBR Tank (Operator):

Wait till level in MBR tank as measured by ‘LIT-0641/2-001’ is
above ‘CIP Level Set-point’

Take MBR Off-Line (Automatically or Manual TBC)

Confirm MBR inlet and outlet valves are closed.

Isolate Membranes SCADA Message: Isolate (manually) the penstock / valve
connecting both MRB tanks (VV_-0641-030). Wait for Operator
Confirmation.

Open CIP Inlet Valves SCADA Message: Open the CIP inlet valve (VV_-0671-012/22).
Wait for Operator Confirmation.

Hypo Dosing Initiation Initiate Hypo Chemical batching Sequence (Operator)

Service Water Valve SV_-1030-023 is set to Open
Hypo Dosing Pump PU_-0671-001 is set to Run @ ‘CIP Dose Rate’

Continuous Operation:
IF the chemical clean tank level as measured by ‘LS_-0671-001’
is ‘High’
Then stop hypo dosing pump

Close service water valve

IF the chemical clean tank level as measured by ‘LS_-0671-001’
is ‘Normal’ for a period of time specified by TBC
Then Open service water valve

Run hypo pump @ ‘CIP Dose Rate’

IF the ‘Hypo Transfer Volume’ has been transferred as measured
by dosing pump (stroke totaliser)
Then Stop hypo dosing pump
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Sequence Step Details

Close service water valve

MBR Soaking Wait till time specified by ‘MBR Soak Timer has Elapsed’
Then Continue

Aeration Start the duty MBR aeration blower at normal speed
Wait till time specified by ‘MBR CIP Aeration Time has Elapsed’
Then Continue

De-Isolate
Membranes

SCADA Message: De-isolate (manually) the Penstock / valve
connecting both MRB tanks (VV_-0641-030). Wait for Operator
Confirmation.

Close CIP Inlet Valves SCADA Message: Close the CIP inlet valve (VV_-0671-012/22).
Wait for Operator Confirmation.

CIP Complete SCADA Message: CIP Sequence Complete. Wait for Operator
Confirmation.

Isolate Membranes SCADA Message: Isolate (manually) the penstock / valve
connecting both MBR tanks (VV_-0641-030). Wait for Operator
Confirmation.

2.7.12.8 DEVICE LEVEL INTERLOCKS
The control blocks for the following devices will have the interlock conditions as detailed
below.

Table

Device I/L Source Permissive Trip Action

Man Auto
Permeate FCV Diffuser Valve Not

Closed
CLOSE CLOSE Close Valve

Table 21 – MBR Device Level Interlocks
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2.7.12.9 MBR ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their effect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (conditional)
 Alarm Description: Alarm to be issued to the operator OWS
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm
Description

P

LIT-0641/2-
001/2

Fault IF stdby Tx – Avail
Then Ignore Primary
Else  Take Both MBR’s Off-Line

Force Permeate Sub-Mode to
‘Flow’

NB: Operator can bring an MBR On-
Line

LIT-0641/2-
001/2

< Low Low
SP

Stop MBR Operation, Off-Line

Check MBR # inlet isolation valve
status and MBR # operation status.
Reset/rectify if requested.

FIT-0660-
010/20

Fault Duty MBR – Off-Line
IF stdby – Avail
Then  Rotate MBR Duty

Disable Alternate Mode

PIT-0660-
012/22

Fault Duty MBR – Off-Line
IF stdby – Avail
Then  Rotate MBR Duty

Disable Alternate Mode

FCV-0660-
010/20

Fault Duty MBR – Off-Line
IF stdby – Avail
Then  Rotate MBR Duty

Disable Alternate Mode

Check compressed air accumulator
(PV_-1011-011) has sufficient air for
valve operation.

FCV-0641/2-
020

Fault Switch to dual MBR operation mode.

Check compressed air accumulator
(PV_-1011-011) has sufficient air for
valve operation.
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Initiator Initiator
Trigger

Response Alarm
Description

P

FCV-0641/2-
021

Fail to Close Duty MBR – Off-Line
IF stdby – Avail
Then  Rotate MBR Duty

Disable Alternate Mode

Check compressed air accumulator
(PV_-1011-011) has sufficient air for
valve operation.

FCV-0641/2-
022

Fault IF a Single Valve Available
Then  Continue Alternating Mode

Keep Operating Valve Open
Else  Suspend Alternating Mode

NB: Operator can Run S-Recycle
System in Manual

Check compressed air accumulator
(PV_-1011-011) has sufficient air for
valve operation.

BL_-0650-
001/2

Fault Duty Blower - Shutdown
IF stdby – Avail
Then  Rotate Duty of Blowers

MBR return to ‘Coarse INIT’
Else   Take Duty MBR Off-Line

TMP PV High Relaxation Chemical Clean
Soon required

TMP PV High High Relaxation Chemical Clean
Required

TMP
Relaxation

High
2 Complete

Take MBR Off-Line High Trans
Membrane
Pressure
detected

Level
Deviation

Greater
than – level
Comparison
SP

None

Check isolation penstock (VV_-0641-
030) status.  Open/Close as required.

MBR Tank Level
Deviation Alarm

Table 22 – MBR System Faults and Responses
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2.7.12.10 MONITORING
The following is displayed on the OWS;

 Specific control selections as detailed in the Operations Section below.
 The status/measured value of each instrument in the Equipment Instrument Table.
 The required status of each device as listed under the Equipment Control Device

Table.
 Alarms as referred to in the Abnormal Conditions Table above.

2.7.12.11 OPERATIONS
The following Equipment Devices as detailed in set-point table specific ‘Control Selections’
have the following mode selections:

 MBR Alternate Mode Selection, On / Off.
 MBR Overall Control Mode, Automatic Selection only, Alternating/Dual

Mode/Single Mode.
 Relaxation / Diffuser Flushing Mode Selection, Time Interval/Time of Day/Manual

Request.
2.7.12.12 CALCULATIONS
Flux
There are two Flux’s calculated,

 The ‘Tabulated’ Flux based on ‘Tabulated’ Flow SP.
 The Actual Flux based pm actual flow.

Details= ( / )× . ( 3, 4 )
Where the Input Parameters are:
Flow: Either ‘Tabulated’ values OR Current MBR Flow L/s
FLT Area: Area for a Single FLT
No. of FLTs: 3 or 4

Trans-Membrane Pressure
The required trans-membrane values are calculated as:

Value Details

TMPh  kPaPP T0

hTMP = Trans-membrane Pressure (kPa)
P0 = Valid pressure reading measured by PIT at the
presence

of vacuum with no flow (kPa)
PT = Valid pressure reading measured by PIT at the
presence of vacuum with flow > 5m3/hr (kPa)
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2.7.12.13 TRENDING
The following specific Group Trend displays will be configured for the MBR System and be
accessible directly from the MBR Process Page.
MBR
This MBR Trend page shall display the following:

 Inlet Isolation Valve Position (Open/Close)
 Permeate Valve Position (Open/Close/%)
 Flush Valve Position (Open/Close)
 Trans-Membrane Pressure (TMP) (kPa or m or mm)
 Level MBR Tank (m)
 Permeate flow (L/s)
 Membrane flux (m/day)
 Blower Status and Speed (Running/Stopped/Hz)
 Air header high pressure switch status (On/Off)
 Run Duration (in hours) for all motors (Current/previous day)

2.7.13 AERATION SYSTEM
2.7.13.1 AERATION SYSTEM – CONTROL DEVICES
The following table details the control devices for the system, which consists of blowers.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

BL-0650-001 Blower 1 to MBR 1 VSD Blower Control

BL-0650-002 Blower 2 to MBR 2 VSD Blower Control

BL-0650-003 Blower 3 – Common Standby VSD Blower Control

NB: The ‘Device Level Interlocks’ (if any) are specified further in the document

Table 23 – MBR Coarse Bubble Aeration Equipment (Control Device)
2.7.13.2 AERATION SYSTEM – INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to Analogue instruments.

INSTRUMENTATION
Equipment Tag Description Filtered Type

TS-0650-001 MBR 1 Blower High Temp Switch De-bounce DI

TS-0650-002 MBR 2 Blower High Temp Switch De-bounce DI

TS-0650-003 Common Blower High Temp Switch De-bounce DI

PS-0650-005 MBR 1 Blower High Press Switch De-bounce DI

PS-0650-006 MBR 2 Blower High Press Switch De-bounce DI

PS-0650-007 Common Blower High Temp Switch De-bounce DI

Table 24 – MBR Coarse Bubble Aeration Equipment (Instrumentation)
Specific
Inhibit Pressure alarms on start up for an additional de-bounce period (hard coded at
commissioning).
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2.7.13.3 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/Operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounc
eMin Max

Process Set-point

MBR Normal Operation Flow
Rate

480 Nm3/
h

Y /
ENG

N/A

MBR Relax-Diffuser Operation
Flow Rate

660 Nm3/
h

Y /
ENG

N/A

MBR Maximum Flow Rate (per
module)

120 120 180 Nm3/
h

Y N/A

MBR Minimum Flow Rate (per
module)

165 120 180 Nm3/
h

Y N/A

Background Operation
Interval Time

15 1 20 min Y /
OP

N/A

Background Operation Run
Duration

3 1 5 min Y /
OP

N/A

Alarm Set-points

Specific Control Selections

MBR Blower Duty Changeover
Period

1 14 Days Y /
OP

N/A

MBR Blower Duty Changeover
Time of Day

Date/Time D/H/
M

Y /
OP

Blower Flow Rate SP - Selection Normal
Relax-Diffuser

N/A N/A

Table 25 – MBR Coarse Bubble Aeration Set-Point Table
2.7.13.4 AUTOMATIC CONTROL
The MBR aeration system consists of two dedicated variable speed blowers (one for each
MBR) and a common standby blower. The standby can be configured to take over duty
for a MBR blower with routing valves set-up correctly. The control for the common standby
blower and routing valves is detailed in its own section of the document.
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2.7.13.5 BLOWER OVERALL CONTROL SCHEME
The overall control scheme designed to meet the required functionality of the MBR
Aeration system consists of:

 Run Logic
 SP Control
 Duty Control

The above code blocks are discussed in the following sections.

RN     MBR Blower
Start/Stop

Logic

Blower Run Interval Time

Blower Run Duration Time

Blower Run Status

MBR MODE is BGND
Operation

MBR Duty Block– RN Active????? DUTY CNTRL

RN
SP

AV1
AV2

RN 1

RN 2

SP 2

SP 2

Standby
Blower Control

MBR Duty BL

Common STBY BL

SP Control

Figure 7:  MBR Coarse Bubble Aeration Overall Control Scheme
Run Logic
Start-Up Pre-Requisites (Availability): The MBR blower sequence is inhibited if the General
Availability Requirements are not ‘Set’.
The logic used to control the membrane blowers is detailed below.

Control Details

Blower Control IF the membrane blower is called to Run by the MBR Control
Sequence and it has a sequence state of other than ‘Back-ground
Operations’

Then Set the duty MBR blower to Run @ SP [See SP Control]

IF the MBR Control Sequence is in ‘Background Operations’ and the
period specified as ‘Background Operation Interval Time’ has
elapsed

Then Set the duty MBR blower to Run @ SP [See SP Control]

IF the period specified as ‘Background Operation Run Duration’ has
elapsed

Then Stop the duty MBR blower

General
Availability
Requirements:

System is ‘Enabled’ for Automatic Operation

At least 1 Duty/Standby Blower is Available for Automatic
Operation

MBR tank level is not in Low Low Alarm

MBR CIP in Progress
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Set-point Control Logic
The figure below shows the control scheme designed to meet the required set-point
selection functionality (MBR Mode dependant) of the MBR aeration system. The blower
can be run at a constant flow rate (Operator Selectable) to suit the following conditions:

 Normal Operation
 Membrane Relaxation or Diffuser Flushing

Min

Max

Nm3/h Blower Speed%SP
Ramping

Membrane
Relaxation / Diffuser

SEQ Active

Normal Operation
- Blower SP

MBR Relax-Diffuser
- Blower SP

SCALE

Figure 8:  MBR Coarse Bubble Aeration – Set-point Control Logic
In Normal Operation, the operator enters a set-point value for the MBR Aeration on the
OWS. This value does not change unless changed by the operator. The value is adjustable
in the range of Blower Minimum/Maximum Flow Rate set-points. A set-point of zero
indicates that no air is to be supplied to the membrane.
In Relaxation or Diffuser Flushing, the operator enters a set-point value for the MBR Relax-
Diffuser SP on the OWS. This value does not change unless changed by the operator. The
value is adjustable in the range of Blower Minimum/Maximum Flow Rate set-points. A set-
point of zero indicates that no air is to be supplied to the membrane.
Ramping: The blower speed starts at its minimal operation flowrate and is then ramped up
to the desired SP over an operator adjustable time.
Blower Duty Control
A standard ‘Duty Control’ code block is used to control the main MBR duty blowers and
monitor the availability of the common standby blower. As the standby blower is common
for MBR processing and aeration, there is separate control logic for this, which also sets up
valve routing. The MBR duty control blocks carry out the following checks on standby
resources prior to executing a duty changeover.

Control Details

Availability
Checks

For the MBR 1 / 2 Primary Blower: The logic checks that Blower 1 /
2 is Available and FCV-001 / 002 Routing valve is Available.

See Aeration Section
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Device Level Interlocks
The control blocks for the blowers have the following device level interlock associated.

Table

Device I/L Source Permissive Trip Action

Man Auto
BL-0650-
001/2

PS_-0650-005/6 High Normal Normal Blower Shut-down

TS_-0650-001/2 High Normal Normal Blower Shut-down

BL-0650-
001/2

LIT-0641/2-001/2 Low Low None Not Low
Low

Blower Shut-down

Table 26 – MBR Coarse Bubble Aeration Device Level Interlocks
2.7.13.6 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and there affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 Tag name: Data Block Neumonic
 System Response: Details system response in Abnormal Conditions (conditional)
 Alarm Description: Alarm to be issued to the Operator OWS
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm P

BL_-0650-001 Fault IF Standby – Available
Then rotate Duty
Else  Permeation – Stopped

MBR tank – Off-Line

MBR Duty
Blower - Fail

2

PS_-0650-
005/6

High MBR Off-Line MBR Duty
Blower - Fail

2

Check MBR # membrane module air inlet
isolation valves status.  Open if required.

TS_-0650-001/2 High IF Standby – Available
Then rotate Duty
Else  Permeation – Stopped

MBR Tank – Off-Line

MBR Duty
Blower - Fail

2

FCV-0650-
001/2

Fault* Disable Automatic Blower Changeover to
Standby on Primary System Blower Failure

Make Standby Blower – Unavailable

Take MBR Off-Line

Routing Valve
# - Fault

Check compressed air accumulator (PV_-
1011-001) has sufficient air for valves
operation.
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Table 27 – MBR Coarse Bubble Aeration System Faults and Responses
2.7.14 VACUUM SYSTEM
2.7.14.1 VACUUM SYSTEM CONTROL DEVICES
The following table details the control devices for the system, which is limited to vacuum
pumps and control valves.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

PU_-0660-001 Vacuum Pump 1 DOL Vacuum

PU_-0660-002 Vacuum Pump 2 DOL Vacuum

FCV-0660-030 Vacuum Tank Inlet Valve DV w FB Vacuum

FCV-0660-040 Vacuum Break Valve DV w FB Vacuum

NB: ‘Device Level Interlocks’ (If Any)  and are specified further in the document

Table 28 – Vacuum System Equipment (Control Device)
2.7.14.2 VACUUM SYSTEM – INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to analogue instruments and digital switches.

INSTRUMENTATION
Equipment Tag Description Filtered Type

LS_-0660-001/2 Vacuum Pump Low Level Switch DI

LS_-0660-003 Vacuum Tank High Level Switch DI

LS_-0660-004 Vacuum Tank Low Level Switch DI

PIT-0660-005 Vacuum Tank Pressure Transmitter AI

Table 29 – Vacuum System Equipment (Instrumentation)
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2.7.14.3 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounceMin Max

Process Set-point

Vacuum Tank Low Low
Level Time

5 0 10 min Y /
ENG

N/A

Alarm Set-points

Vacuum Tank High High
Vacuum

-15 -100 100 kPa

Vacuum Tank High
Vacuum

-34 -100 100 kPa

Vacuum Tank Low
Vacuum

-40 -100 100 kPa

Vacuum Tank Low Low
Vacuum

-50 -100 100 kPa

Specific Control
Selections

Vacuum Pressure Control
- Mode

PIT / Back-UP N/A N/A N/A

Vacuum Pump Duty
Changeover Period

1 14 Days Y / OP N/A

Vacuum Pump Duty
Changeover Time of Day

Date/Time D/H/
M

Y / OP N/A

Table 30 – Vacuum Set-Point Table
2.7.14.4 AUTOMATIC CONTROL
The vacuum system consists of 2 fixed speed vacuum pumps which are configured to
operate in a standard Duty / Standby arrangement. The vacuum pumps are controlled on
an ON/OFF basis based on levels in the vacuum tank.
2.7.14.5 OVERALL CONTROL SCHEME
The Vacuum System consists of 2 Fixed Speed Vacuum Pumps which are configured to
operate in a Standard Duty / Standby Arrangement. The Vacuum Pumps are controlled
on an ON/OFF basis based on Pressure in the Vacuum Tank.
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The figure below shows the overall control scheme designed to meet the required
functionality of the vacuum system. It consists of the following main code blocks:

 Availability Logic
 Level Control
 Run logic
 Duty Control

The above code blocks are discussed in the following sections.

VAC Pmp 2

RN

I/L

Level High Switch
RN 1

DUTY Vac Pump AV

BL DUTY CNTRL

RN

AV

OP    Vac Valve

RN 2

VV_-0660 -040 AV

FCV-0660 -030 AV

Vac Pmp 1 OR 2

VAC Pmp 1

RN

I/L

Availability
Logic

Vac Inlet Val OP & LS-002 Ok

Vac Inlet Val OP & LS-001 Ok

Level
Control

High Press / Start Pull Vac
PIT-0660-005 PV

Low Press / Cease Pull VAC

PIT-0660-005 AV

Level Low Switch

OP    Break Vac

MBR in Permeation Mode

Mains Power Fail

Figure 9:  Vacuum Overall Control Scheme
Vacuum Control Logic
The vacuum system is considered available if the following conditions are ‘Set’:

 A single duty vacuum pump available for Automatic operation
 Vacuum inlet valve available for Automatic operation
 Vacuum break valve available for Automatic operation
 Vacuum vessel Pressure Transmitter (mode dependant).

Control Logic Details
DetailsControl Details
Pressure
Control

IF Pressure Transmitter is Available
IF vacuum in vacuum tank as measured by PIT-0660-005 is less than
Level Low Alarm SP
Then Run duty vacuum pump
IF vacuum in vacuum tank as measured by PIT-0660-005 is greater than
Vacuum High Alarm SP
Then Stop duty vacuum pump
IF pressure transmitter is in a Fault condition, the level switches with (de-
bounce) are used for control

Vacuum
Inlet Valve

IF either MBR tank is in Permeation Mode
Then Open vacuum tank inlet valve

Break
Vacuum
Valve

IF Mains Power Fails
Then Open the break vacuum valve
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Duty Control
A standard duty control code block is used to control which vacuum pump is run at a
particular time. The availability of each device is monitored continuously so that an
automatic changeover can be executed if required.
Device Level Interlocks
The control blocks for the pumps will have the following device level interlock associated:

Table

Device I/L Source Permissive Trip Action

Man Auto
PU_-0660-001/2 FCV-0660-030 Status Open Open Vac Pump Shut-

down

PU_-0660-001/2 LS_-0660-001/2 Low Norm Norm Vac Pump Shut-
down

PU_-0660-001/2 LIT-0660-005 High High Norm Norm Vac Pump Shut-
down

Table 31 – Vacuum System Device Level Interlocks
NB: The vacuum valve is required to be Open before a vacuum pump can be
commanded to Run
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2.7.14.6 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and there affect on the system.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 Tag name: Data Block Neumonic
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the operator OWS
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm Description P

PIT-0660-005 Fault Control switches to ‘Back-
Up’ - Level Switches

Vacuum Vessel Pressure
Transmitter Fault

2

PIT-0660-005 < Low Low
(de-bounce
secs)

Low Low
Alarm Active
for Lo Lo
Alarm Time

Duty – Shutdown
IF Stdby – Avail
Then rotate Duty
Else No Action

Vacuum System – Shutdown
Secondary Plant – Bypass 5
minute Delay

Vacuum Vessel Pressure
Low Low

Vacuum Vessel Pressure
Low Low for # min
Vacuum System Failure

2

1

Check if vacuum blowers
are in correct operating
mode.

Check vacuum vessel
manual isolation valves
status.

Check vacuum blowers
isolation valves status.

FCV-0660-
030

Fault Vacuum System – Shutdown
Secondary Plant – Bypass 5
minute Delay

Vacuum Inlet Valve
Fault
Vacuum System Failure

1

Check if compressed air
accumulator (PV_-1011-011)
has sufficient air for valve
operation.

FCV-0660-
040

Fail to Close Secondary Plant – Bypass xx
Delay

Vacuum Break Valve
Fail to Close

1

Check if compressed air
accumulator (PV_-1011-011)
has sufficient air for valve
operation.
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Initiator Initiator
Trigger

Response Alarm Description P

PU-0660-001 Fault Duty - Shutdown
IF stdby – Avail
Then rotate Duty
Else Vacuum System -
Shutdown

Vacuum Pump 1 – Fault
Vacuum System Failure

2
1

LS_-0660-
001/2

Low Duty - Shutdown
IF stdby – Avail
Then rotate Duty
Else Secondary Plant –
Bypass 5 minute Delay

Vacuum Pump # Low
Level
Vacuum System Failure

2

1

Table 32 – Vacuum System Faults and Responses
2.7.14.7 MONITORING
The following is displayed on the OWS;

 Specific control selections as detailed in the Operations section below.
 The status/measured value of each instrument in the Equipment Instrument Table.
 The required status of each device as listed under the Equipment Control Device

Table.
 Alarms as referred to in the Abnormal Conditions table above.

2.7.14.8 OPERATIONS
The following Equipment Devices as detailed in Set-point table specific Control Selections;
have the following mode selections;

 Vacuum Pressure Control, PIT and Back-up level control (not operator selectable,
automatic).

2.7.14.9 TRENDING
The following specific group trend displays will be configured for the vacuum system and
be accessible directly from the vacuum system page.
Vacuum Trend Page
This Vacuum Trend page displays the following:

 Vacuum Vessel Pressure (kPa)
 Level Switches (Low/High)
 Vacuum Pump
 Running Status (each)
 Pump Level Switch (each)
 Vacuum Inlet Valve
 Vacuum Break Valve
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2.8 DRAWING LISTING
2.8.1 MBR PROCESS DRAWINGS

 486/5/5 – 0094-008 – MBR System – Membrane Bioreactor – P & ID
 486/5/5 – 0094-253 – MBR System – MBR Tank Arrangement (Sheet I of II)
 486/5/5 – 0094-254 – MBR System – MBR Tank Arrangement (Sheet II of II)
 486/5/5 – 0094-255 – MBR System – Submerged Membrane Water Pipework

Arrangement
 486/5/5 – 0094-256 – MBR System – Submerged Membrane Air Pipework

Arrangement
 486/5/5 – 0094-260 – MBR System – MBR Tank MBR Zone Feed Pipework

Arrangement
 486/5/5 – 0094-262 – MBR System – Submerged Membrane Air Pipework

Arrangement
 486/5/5 – 0094-282 – MBR System – Scum System Scumbox Arrangement
 486/5/5 – 0094-284 – MBR System – Scum System Pump Station Arrangement
 486/5/5 – 0094-285 – MBR System – Scum System Spray Arrangement

2.8.2 VACUUM SIPHON SYSTEM DRAWINGS
 486/5/5 – 0094-008 – MBR System – Membrane Bioreactor – P & ID
 486/5/5 – 0094-258 – MBR System – MBR Tank Vacuum System Arrangement
 486/5/5 – 0094-259 – MBR System – MBR Tank Vacuum Tank Arrangement
 486/5/5 – 0094-264 – MBR System – MBR Permeate System Vacuum Vessel

Arrangement

2.8.3 PERMEATE STORAGE & CREEK OUTFALL DRAWINGS
• 486/5/5 – 0094-009 – MBR System – Permeate Storage and Service Water – P & ID

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 483 of 667



Canungra WRP Operations Manual - MBR Process

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 91 of 92
Note: Printed copies of this document should be verified for currency against the published electronic copy.

2.9 ISOLATION VALVE LISTING
2.9.1 MBR TANK I SYSTEM EQUIPMENT – ISOLATION VALVES

Sections For Maintenance Manual Isolation Valves
MBR Tank 1 (TK_-0641-001)
Main Inlet (Pneumatic) Isolation Valve

DN300 Keystone F952 Knifegate Valve
(FCV-0641-020)

MBR Tank 1 (TK_-0641-001)
(Module I) Air Diffuser Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0641-001)

MBR Tank 1 (TK_-0641-001)
(Module II) Air Diffuser Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0641-002)

MBR Tank 1 (TK_-0641-001)
(Module III) Air Diffuser Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0641-003)

MBR Tank 1 (TK_-0641-001)
(Module IV) Air Diffuser Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0641-004)

MBR Tank 1 (TK_-0641-001)
(Module I) Permeate Outlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0641-005)

MBR Tank 1 (TK_-0641-001)
(Module II) Permeate Outlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0641-006)

MBR Tank 1 (TK_-0641-001)
(Module III) Permeate Outlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0641-007)

MBR Tank 1 (TK_-0641-001)
(Module IV) Permeate Outlet Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0641-008)

MBR Tank 1 (TK_-0641-001)
S-Recycle (Pneumatic) Isolation Valve

DN200 Keystone F952 Knifegate Valve
(VV_-0641-033)

MBR Tank 1 (TK_-0641-001)
(Inlet Valve) Compressed Air Isolation

DN15 Keystone F152 Ball Valve
(VV_-1011-033)

MBR Tank 1 (TK_-0641-001)
(Diffuser Valve) Compressed Air Isolation

DN15 Keystone F152 Ball Valve
(VV_-1011-035)

MBR Tank 1 (TK_-0641-001)
(S-Recycle Valve) Compressed Air Isolation

DN15 Keystone F152 Ball Valve
(VV_-1011-037)

MBR Tank 1 (TK_-0641-001)
(Permeate Valve) Compressed Air Isolation

DN15 Keystone F152 Ball Valve
(VV_-1011-039)

Endress + Hauser 50W80 Flowmeter
Permeate (FITQ-0660-011)

DN150 Keystone F612 Butterfly Valve
(VV_-0660-012)
DN80 Keystone F612 Butterfly Valve
(VV_-0660-013)
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2.9.2 MBR TANK II SYSTEM EQUIPMENT – ISOLATION VALVES
Sections For Maintenance Manual Isolation Valves

MBR Tank 2 (TK_-0641-002)
Main Inlet (Pneumatic) Isolation Valve

DN300 Keystone F952 Knifegate Valve
(FCV-0642-020)

MBR Tank 2 (TK_-0641-002)
(Module I) Air Diffuser Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0642-001)

MBR Tank 2 (TK_-0641-002)
(Module II) Air Diffuser Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0642-002)

MBR Tank 2 (TK_-0641-002)
(Module III) Air Diffuser Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0642-003)

MBR Tank 2 (TK_-0641-002)
(Module IV) Air Diffuser Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0642-004)

MBR Tank 2 (TK_-0641-002)
(Module I) Permeate Outlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0642-005)

MBR Tank 2 (TK_-0641-002)
(Module II) Permeate Outlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0642-006)

MBR Tank 2 (TK_-0641-002)
(Module III) Permeate Outlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0642-007)

MBR Tank 2 (TK_-0641-002)
(Module IV) Permeate Outlet Inlet Isolation

DN80 Keystone F612 Butterfly Valve
(VV_-0642-008)

MBR Tank 2 (TK_-0641-002)
S-Recycle (Pneumatic) Isolation Valve

DN200 Keystone F952 Knifegate Valve
(VV_-0642-033)

MBR Tank 2 (TK_-0641-002)
(Inlet Valve) Compressed Air Isolation

DN15 Keystone F152 Ball Valve
(VV_-1012-033)

MBR Tank 2 (TK_-0641-002)
(Diffuser Valve) Compressed Air Isolation

DN15 Keystone F152 Ball Valve
(VV_-1012-035)

MBR Tank 2 (TK_-0641-002)
(S-Recycle Valve) Compressed Air Isolation

DN15 Keystone F152 Ball Valve
(VV_-1012-037)

MBR Tank 2 (TK_-0641-002)
(Permeate Valve) Compressed Air Isolation

DN15 Keystone F152 Ball Valve
(VV_-1012-039)

Endress + Hauser 50W80 Flowmeter
Permeate (FITQ-0660-021)

DN150 Keystone F612 Butterfly Valve
(VV_-0660-022)
DN80 Keystone F612 Butterfly Valve
(VV_-0660-023)

2.9.3 VACUUM SIPHON SYSTEM EQUIPMENT – ISOLATION VALVES
Sections For Maintenance Manual Isolation Valves

Elmo Nash 2BL2041 (Vacuum) Blower
(PU_-0660-001)

DN50 George Fischer F546 Ball Valve
(VV_-0660-041)

Elmo Nash 2BL2041 (Vacuum) Blower
(PU_-0660-002)

DN50 George Fischer F546 Ball Valve
(VV_-0660-042)

Vacuum Tank (TK_-0660-003) DN50 George Fischer F546 Ball Valve
(VV_-0660-036)
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1 INTRODUCTION
The Canungra Sewerage Treatment Plant (STP) treats wastewater from the Canungra
region in the Scenic Rim Area.
The plant is designed to process average dry weather flows up to 300m3/day and 1500EP.
Note however that initial hydraulic capacity will be limited to 240 m3/day and 935EP until
2016; at which time two additional membrane modules will be installed.
The Canungra STP is divided into the following sections;

 Inlet Works (Screens, Grit Removal and Wet Weather By-Pass)
 Secondary Treatment Processes (Anaerobic, Pre-anoxic, Aeration, De-aeration,

Post-Anoxic, Scum and Wasting and RAS Recycle Pump Stations)
 Tertiary Treatment Processes (MBR Process) and Creek Outfall
 Sludge Handling (Polymer System, Sludge Dewatering Unit and Sludge Storage)
 Chemical Dosing (Sugar, Sodium Hydroxide, Sodium Hypochlorite and Aluminium

Sulphate)
 Utilities (Compressed Air, Service Water, Potable Water and Back-up Generator)

The information contained in this operating manual has been prepared from the process
schedules, functional descriptions and arrangement and assembly drawings – with the
basic structure of the manual being divided into nine headings for each section.
The nine headings include the following for the Inlet Works Section:

 2.1 Process Overview
 2.2 Equipment Listing
 2.3 Process Schedule
 2.4 Operational Description and Overview (Process)
 2.5 Operation Setpoints, Modes of Control, Alarms and SCADA/OWS (Modes of

Control)
 2.6 SCADA Pages
 2.7 Control Description
 2.8 Drawing Listing
 2.9 Isolation Valve Listing

NB – Heading 2.7 overlaps headings 2.4 and 2.5 in relation to programming of the PLC /
SCADA; and is therefore more detailed.
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2 0500 CHEMICAL DOSING
2.1 PROCESS OVERVIEW
There are four chemical dosing systems in place:

 Sodium Hydroxide (caustic soda) – to restore / maintain alkalinity in the bioreactor.
 Potassium Aluminium Sulphate (alum) – to trim phosphate levels in the bioreactor.
 Sugar solution – for supplementary carbon to meet the biological demand.
 Sodium Hypochlorite (hypo) – for service water disinfection and membrane

cleaning.

2.2 EQUIPMENT
2.2.1 CAUSTIC DOSING SYSTEM

 Chemical Storage Tank (TK_-0585-001), of nom. capacity 3m3
 Vega ultrasonic level indicating transmitter (LIT-0585-001)
 IFM level switch indicating High High level (LS_-0585-002)
 Grundfos electronic digital dosing pump with internal variable stroke (PU_-0585-

001)
 Grundfos pressure sustaining valve (PSV-0585-012)

2.2.2 ALUM DOSING SYSTEM
 Chemical Storage Tank (TK_-0584-001, of nom. capacity 3m3)
 Vega ultrasonic level indicating transmitter (LIT-0584-001)
 IFM level switch indicating High High level (LS_-0584-002)
 Grundfos electronic digital dosing pump with internal variable stroke (PU_-0584-

001)
 Grundfos pressure sustaining valve (PSV-0584-012)

2.2.3 SUGAR DOSING SYSTEM
 Chemical Storage Tank (TK_-0586-001), of nom. capacity 2m3
 Vega ultrasonic level indicating transmitter (LIT-0586-001)
 IFM level switch indicating High High level (LS_-0586-002)
 Grundfos electronic digital dosing pump with internal variable stroke (PU_-0586-

001)
 Grundfos pressure sustaining valve (PSV-0586-012)

2.2.4 HYPO DOSING SYSTEM
 Chemical Storage Tank (TK_-0671-001), of nom. capacity 1m3
 Vega ultrasonic level indicating transmitter (LIT-0671-001)
 IFM level switch indicating High High level (LS_-0671-002)
 Two Grundfos electronic digital dosing pumps with internal variable stroke (PU_-

0671-001 and PU_-0710-001)
 Two Grundfos pressure sustaining valves (PSV-0671-015 and PSV-0710-012)
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2.3 OPERATIONAL DESCRIPTION & OVERVIEW
2.3.1 DOSING SYSTEMS OVERVIEW
Three of the chemicals are stored and dosed from a common bund; whilst the alum
system is located in a separate bund which shares a common wall with the main bund.
Adjacent to each PE storage tank is a unloading panel (ULP) which consists of a vertical
PVC sheet to which is mounted the dosing pump, pressure sustaining valve, calibration
cylinder, and isolating valves.
Each of the two bunds has a sump which is fitted with high level switches (LS-0585-003 &
LS-0584-003). Additionally, within each bund is mounted a safety shower.
There are operator options for control of the dosing systems, which includes flow-pacing or
time batching. The caustic can also be controlled via a pH loop. Full details are described
in Section 1.5.4
Filling of each tank is largely automated with the tank chemical level being interlocked
with the related GPO which provides power for the tanker transfer pump. Additionally,
there is an E-stop for the driver or operator to actuate in the event of an emergency.
The tanker is driven into a common kerbed and bunded unloading parking bay which
contains any accidental spillage, via a sump. Before transfer and filling can commence,
there is need to check that the sump valves are closed.

2.3.2 OPERATING NOTES
This section outlines some key operating notes regarding the chemical dosing system for
the operator as a guideline.
Safety Showers and Eyewashes:
Operator should check operation of the safety shower and eyewash stations daily to ensur
the safety equipment is in good working order.
Chemical Dosing Pumps:
Operator shall check the operating status of the chemical dosing pumps daily as a routine
procedure to ensure the pumps are operating correctly and satisfactory.
The chemical dosing pumps should be calibrated on a monthly basis to ensure correct
dosage to the treatment facility.
Chemical Dosing Pumps Pressure Sustaining Valves:
Operator should check the settings on the pressure sustaining valve on each chemical
dosing pump weekly to ensure smooth operation on the chemical dosing pumps.  Should
there be insufficient back pressure by the pressure sustaining valve to the dosing pump,
the dosing pump may be faulted and insufficient/no chemical is dosed into the treatment
facility.
Level Instruments:
Operator should check operation of the level indicator transmitters to ensure the
instruments are working correctly.  Moisture/condensate in the storage tanks could
interfere with the level indicator transmitters reading.  Clean and recalibrate if required.
Re-order Chemical:
Operator should order chemical re-fill in advance to ensure sufficient chemical is available
for the treatment facility.  It is recommended to order chemical re-fill before the chemical
storage tank reaches its low level setpoint.
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General:
The operator should take note of the general operating condition of the chemical dosing
system such as –

 Leakages; repair if required
 Blockages ie y-strainers, dosing pipe; clear blockages if required.
 Housekeeping; ensure the chemical storage area is free of chemical residue to

prevent accidental encounter to chemicals.
NOTE:  Before working at the chemical systems it is recommended to consult the
chemical MSDS and utilise the appropriate PPE in the event of spillage/emergency.
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2.4 PROCESS DESIGN SCHEDULE
Note that for consistency and ease of reference, this tabulation covers the detailed
process design for the whole plant.

Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Connected
Population EP 935 1500 1500

ADWF per EP L/EP/d 200 200 200

ADWF
Min DWF (30-minute
basis)

ML/d 0.187 0.300 0.300
L/s 2.16 3.47 3.47
L/s 0.87 1.39 1.39
x ADWF 0.40 0.40 0.40

PDWF (instantaneous) L/s
x ADWF

PDWF (30-minute
basis) L/s 4.8 7.6 7.6

x ADWF 2.2 2.2 2.2

PWWF to Secondary
Treatment Process

L/s 6.5 10.4 10.4
x ADWF 3.00 3.00 3.00

Sludge Age days 34 34 34
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Minimum
Temperature Sludge
Production
Estimated Effluent
Phosphorus without
Alum Dosing

mg/L 4 4 4 Extent of EBPR

Effluent Phosphorus
Target for operations mg/L 0.7 0.7 0.7

Practical target
for median
license limit of 1
mg/L.

VSS Production g/EP/d 43.0 43.0 53.5
Biological Sludge
Production g/EP/d 55.6 55.6 66.2

Alum Dose Required
(Most Likely Scenario
and EBPR)

mg/L as
Alum
Powder

40.8 40.8 60.6

Alum Dose Required
(Worst Case Scenario
and No EBPR)

mg/L as
Alum
Powder

217.5 217.5 250.8

Chemical Sludge
Production (Most
Likely Scenario and
EBPR)

g/EP/d 3.2 3.2 4.68

% Chemical Sludge % 5% 5% 7%
Total Sludge
Production g/EP/d 58.80 58.80 70.93

Total Sludge
Production kg/day 55.0 88.2 106

Total Solids in Process kg 1869 2999 3617
Overall VSS/TSS % 73% 73% 75%
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Bioreactor

Typical Membrane
Tank MLSS mg/L 4611 7399 8924

6.0 x ADWF S
recycle
assumed

Membrane Tank MLSS
with one membrane
tank off-line

mg/L 11830 3.0 x ADWF S
recycle

Bioreactor Cells MLSS Volume
(kL)

Sludge
Mass
(kg)

%MF
(overall)

%MF (excl.
Membranes)

Anaerobic Zone 4281 68.8 295 8.1% 11.8%
Anoxic Zone 7134 120 856 23.7% 34.4%
Aerobic Zone 7559 117.3 887 24.5% 35.6%
De-Aeration Cell 1 7560 10.9 82 2.3% 3.3%
De-Aeration Cell 2 7560 10.9 82 2.3% 3.3%
Post-Anoxic Cell 1 7560 19 144 4.0% 5.8%
Post-Anoxic Cell 2 7557 19 144 4.0% 5.8%
Membrane Tank 1 8675 65 564 15.6%
Membrane Tank 2 8675 65 564 15.6%
Total 496 3617 100.0% 100.0%
* MLSS applicable at MML, 17oC, 6 x ADWF S-Recycle, 1 x ADWF R-Recycle, 14 x ADWF
A-Recycle, both membrane tanks in service.
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Aeration Demand
Site Elevation m 97
Beta Ratio 0.95
Alpha in Membrane
Tanks Ratio 0.55 0.45 0.35

Minimum Aeration Demand (AAL, 17oC, 935 EP)
Alpha in Aerobic
Zone Ratio 0.55

DO Setpoint mg/L 1.2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 3
Aerobic Zone 1 -
Minimum OTR (AAL,
17oC)

kgO2/h 1.7

Aerobic Zone 1 -
Minimum SOTR (AAL,
17oC)

kgO2/h 3.8

Average Aeration Demand (AAL, 23oC, 1500 EP)
Alpha in Aerobic
Zone 0.5

DO Setpoint 2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 5
Aerobic Zone 1 -
Average OTR (AAL,
23oC)

kgO2/h 3.9

Aerobic Zone 1 -
Average SOTR (AAL,
23oC)

kgO2/h 12
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Aeration Demand
Peak Aeration Demand (MML, 28oC, 1500 EP)
Alpha in Aerobic
Zone Ratio 0.4

DO Setpoint mg/L 2
Approx.sufficien
t for 2.5 mg/L at
23oC.

Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 6
Aerobic Zone 1 -
Peak OTR (MML,
28oC)

kgO2/h 6.7

Aeration Intensity
mgO
(AOR)/
L/hr

57

Less than 100-
120 mgO/L/hr
=> Generally
achievable with
typical diffuser
densities

Aerobic Zone 1 -
Peak SOTR (MML,
28oC)

kgO2/h 26
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
R-Recycle
Usual Operating
Mode Flow Paced at 0.8-1.2 x Influent Flow up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 0.8 0.8 0.8

Maximum Recycle
Ratio

x Influent
Flow 1.2 1.2 1.2

Minimum Flow L/s 0.69 1.1 1.1
Maximum Flow L/s 5.7 9.2 9.2
Pump Flow Range L/s 0.7-10 L/s
Maximum Fixed Flow
Recycle Rate x ADWF 3

A-Recycle
Usual Operating
Mode Fixed Flow at 10-20 x ADWF

Minimum Recycle
Ratio x ADWF 10 10.0 10

Maximum Recycle
Ratio x ADWF 20.0 20.0 20.0

Minimum Flow L/s 22 35 35
Maximum Flow L/s 43 69 69
Pump Flow Range L/s 22-70 L/s
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
S-Recycle
Usual Operating
Mode

Flow Paced at 3-6 x Influent Flow
up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 3.0 3.0 3.0

Maximum Recycle
Ratio

x Influent
Flow 6.0 6.0 6.0

Minimum Flow L/s 2.6 4.2 4.2
Maximum Flow L/s 29 46 46

Pump Flow Range L/s 5-46 L/s

Additional may
be required for
ops with existing
oxidation ditch
off-line

Maximum Fixed Flow
Recycle Rate x ADWF 13
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Sludge Wasting (from Membrane Tank Underflow)
Typical WAS
concentration mg/L 4611 7399 8924

Typical Daily WAS
Flow (7 day per week
operation)

kL/d 11.9 11.9 11.9

Alum Dosing 17oC 23oC 28oC
Alum Dose (Most
Likely, EBPR) mg Alum

(powder)
/L

40.8 48 79.3

Not
guaranteed,
but rather
suitable basis for
design.

kg Alum
(powder)
/d at
ADWF

7.6 14.4 23.8

kg Alum
Solution/
d at
ADWF

16 31 51

Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Most
Likely, EBPR)

L Alum
Solution/
d

12 23 39

Alum Dose Rate L/h 0.52 0.97 1.61
Alum Dose (Worst
Case, No EBPR)

mg Alum
(powder)
/L

217.5 230.6 281.8

kg Alum
(powder)
/d at
ADWF

41 69 85

kg Alum
Solution/
d at
ADWF

87 147 180
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Alum Dosing 17oC 23oC 28oC
Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Worst
Case, No EBPR)

L Alum
Solution/
d

66 112 137

Alum Dose Rate L/h 2.8 4.7 5.7

Alum Dosing Pump
Flow Range L/h 0.3 - 6.0 L/h

Allows for flow
pacing of alum
dose when EBPR
is functioning.
Provide
intermittent
dosing pump
operation to
meet minimum
of range.
Diurnal peaking
allowed for with
non-EBPR design
case.
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Alkalinity Balance
Alkalinity
Consumed by
Alum Dose (Most
Likely, EBPR)

kg Alk as
CaCO3/kg
Alum
(powder)

0.51 0.51 0.51

kg Alk as
CaCO3/
day

3.9 7.3 43.1 MML based on
no EBPR

Influent Alkalinity mg/L as
CaCO3 300.0 270.0 260.0

Effluent Alkalinity
without alum
dosing - estimate

mg Alk as
CaCO3/L 140 50.0 0.0

Depends on
extent of
stripping of
dissolved CO2
by aeration.

Effluent Alkalinity
with alum dosing

mg Alk as
CaCO3/L 119 26 -144

Target effluent
alkalinity

mg Alk as
CaCO3/L 100 100 100

Alkalinity Dose
Required

mg Alk as
CaCO3/L 0 74 244

kg Alk as
CaCO3/
day

0.0 22.3 73
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Sodium Hydroxide Dosing

Alkalinity in NaOH

kg Alk (as
CaCO3)
/ kg
NaOH

1.23 1.23 1.23

NaOH Dose Required kg
NaOH/d 0.0 18.2 59.4

mg
NaOH/
L

0.0 60.6 198.1

Concentration of
NaOH Solution % w/w 25% 25% 25%

NaOH Dose required
kg NaOH
solution/
d

0 73 238

Density of 25% NaOH
Solution kg/L 1.27 1.27 1.27

Dose of 25% NaOH
Solution

L of 25%
Caustic
Soda
Solution/
d

0.0 57.2 187.2

NaOH Solution Dose
Rate L/h 0.0 2.4 7.8

NaOH Dosing Pump
Flow Range L/h 0.4 - 8 L/h

Provide
intermittent
dosing pump
operation to
meet minimum
range.  Diurnal
peaking
allowed for with
non-EBPR design
case.
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - Normal Operations

Estimated Methanol
Dose (from BioWIN) L/d 5 20 36

Not
guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 6 24 43.2

Equivalent COD dose kg/d 7.1 28.4 51.2
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4 1.4 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 10 39 71

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 0.1 1.6 6.5

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 13 52 94

14 days of sugar
solution storage
equates 994 L at
the design
loading of 1,500
EP and average
conditions. On
this basis, a
1,000 L Pallecon
(IBC) would last
14 days.
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - with Existing Oxidation Ditch Off-Line (2011)

Estimated Methanol
Dose (from BioWIN) L/d 118.5

Not
guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 142.2

Equivalent COD dose kg/d 168.5
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 233

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 21

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 309
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2.5 OPERATION SET-POINTS, MODES OF CONTROL, ALARMS, & SCADA/OWS
Refer also to the expanded explanation within Section 2.7 – Control Description.

2.5.1 DEVICE / DATA – TREND TIMES
There are many different types of devices / data (e.g. analogue transmitters, set-points,
each of which are trended). The general table below shows the intervals between
consecutive trend data points:

Table 1 – Defined Trend Periods

Device / Data Trend Times
Transmitters
Level (Analogue & Digital) 30s
Flow 30s
Pressure 30s
Dissolved Oxygen 30s
pH 30s
Control Devices
Modulating Valve Position 30s
Digital Valve Status 30s
Set-Points
Operator Data Input 15min

Control set-points are trended every 15 minutes, as their values do not change very often.
All flows are displayed on SCADA. The totalised flows are displayed as kL/d. Instantaneous
flow is displayed and logged in litres per second (L/s). Instantaneous flows are trended
and stored for a period of 1year.
Cumulative flow is displayed and logged in kL/d for that day. The cumulative flow logging
is reset each day at 6am. This reset is operator adjustable.
Cumulative daily results can be stored for up to 5years and trended.
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2.5.2 CHEMICAL UNLOADING (GENERAL)
The chemical unloading process is started locally via each unloading local panel (ULP).
A closed position switch indication on the stormwater valve (VV_-1140-001) and drain
valve to the filtrate (VV_-1140-002) allow operator to initiate fill request at the fill panel and
power to the truck unloading power outlet.
If the CTUB (Chemical Tanker Unloading Bund) sump level is High, an alarm will be raised
by LS_-1140-001 on the SCADA (non-critical alarm).
A chemical storage tank High level is set up in the LED level display within the fill panel.
When the tank reaches High level, the strobe light activates, and the driver or operator
can acknowledge the alarm. The tanker can however pump in more chemical via re-
initiation of fill request.
If the tank's High High level switch is reached, power is cut to the unloading GPO, and a
red LED on the ULP remains lit whilst ever the tank level is above/on High level.
An E-Stop button on the ULP and/or parking bay allows the tanker driver or operator to
isolate power to the truck pump in an emergency. This does not have an impact on the
main plant.
The SCADA indicates alarms, switch positions and tank levels.
An alarm is raised if the closed position switch on the stormwater valve is indicated on the
SCADA for a period of 1hr.
The operator can choose to drain ‘minor’ spills into the filtrate pump station by opening
the filtrate drain valve. An alarm is raised if the Open position switch on the drain valve to
filtrate is indicated on the SCADA for a period of 30minutes.

2.5.3 CHEMICAL DOSING CALCULATION FOR CALIBRATION
The chemical dosing systems for caustic, alum, hypo and sugar employ the same
calculation equations; however, variables are different depending on the system, the
pumps, the chemical used and its properties.
The chemical dosing pump rate in litre per hour is calculated as following:

ℎ = × 1000 × 11000ℎ × × 1000 × ( / ) × 3600( /ℎ)
Where:

 Dose SP = Operator adjustable chemical dosage in mg/L
 Solution Strength = Chemical solution strength in % as specified by supplier

(operator adjustable as required)
 Specific Gravity = Chemical property specific gravity as specified by supplier

(operator adjustable as required)
 Inflow = Secondary Plant Flowrate in L/s

The analogue output from the plant PLC is calculated as following:(%) = ( /ℎ)( /ℎ) × 100%
Where:

 Analogue Output = Plant PLC output to pump in %
 Pump Rate = Desired pump rate as calculated above in L/h
 Max Pump Rate = Maximum pump capacity as per calibration or drop test in L/h
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The mA output from the plant PLC is calculated as following:( ) = (20 − 4) × (%) + 4
Where:

 mA Output = 4 to 20mA output signal from the plant PLC to the pump in mA
 Analogue Output = Plant PLC output to pump in % as calculated above in %

2.5.4 OPERATING MODES FOR CAUSTIC, ALUM AND SUGAR
Each dosing system operates in the following modes:
2.5.4.1 FLOW PACED MODE
The dosing pump starts when secondary plant inlet flowmeter (FITQ-0230-001) registers flow
more than the pre-set minimum flow rate set-point. The PLC calculates the dose rate and
operates the dosing pump at required speed.
2.5.4.2 TIME BATCHED MODE

 Flow Paced Mode - Flow paced to Secondary Plant Inlet flowmeter (FITQ-0230-001)
various set-points (based on varying load throughout the day) for peak periods.

 Set Flowrate with On/Off timers for off-peak periods.
The operator can select a time-batched mode of operation for flow-pacing, and can
select up to 24 dosing times during each day (24-hour clock based and also weekend/
public holiday operation).
The dosing pump operates in flow paced mode during the operator-defined morning and
afternoon peak times at operator-defined dose rate (see Flow Paced Mode). Otherwise
the dosing pump runs, during the low flow and off peak time, at operator-defined pump
speed (L/h) in accordance with the operator-defined on/off timer.
2.5.4.3 PH PID CONTROL MODE (FOR CAUSTIC DOSING ONLY)
There are three operator adjustable pH set-points (min/max/set-point). The caustic dosing
pump runs to maintain pH at desired set-point and stops when pH is at/above the
maximum set-point. The dosing pump restarts if the pH falls below the minimum set-point,
and the cycle is repeated.

2.5.5 OPERATING MODE FOR HYPO DOSING
The hypo dosing system provides disinfection to the service water line, and is set to
maintain a chlorine residual of 1-2mg/L. This operates in the following mode:
2.5.5.1 FLOW PACED MODE
The dosing pump starts when Service Water flowmeter (FIT-1030-001) registers flow more
than the pre-set minimum flowrate set-point (operator adjustable). The PLC calculates the
dose rate and operates the dosing pump at required speed.
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2.5.6 OPERATION
2.5.6.1 LOCAL OPERATION
Each pump can be operated locally at the individual pump. When operated locally, the
pump can be started and stopped at the pump control and will run until either stopped
by the operator (by switching to ‘Stop’ at the pump), or upon loss of power or fault.
When operated locally, not all fault protection will be available to stop each motor if a
fault develops. The pump stops only if a local fault develops, i.e. pump head pressure Low
and/or No Flow/missing stroke when pump is operating. Pump rate can be manually
adjusted via the pump digital display.
In Local mode, no equipment or process interlocks exists. Care must be taken by the
operator when operating the equipment in Local mode.
2.5.6.2 REMOTE OPERATION
When selected in Remote mode at the pump, the dosing pump is able to operate in
Remote Manual or Remote Auto control.
2.5.6.3 REMOTE MANUAL OPERATION
When in Remote manual control, the pumps are able to be started or stopped at the
OWS. The dosing rates (0-100%) can be adjusted manually by the operator via the OWS.
When selected in Remote manual mode, all fault protection will be available to stop a
pump if a fault develops.
2.5.6.4 REMOTE AUTO OPERATION
Each chemical dosing system is available and operates once flow is detected, based on
the selected mode of operation.
2.5.6.5 INTERLOCKS
Each dosing pump shall shutdown if:

 The level in the storage tank reaches the Low Low level
 In pH PID control mode, pH measured in 1st anoxic zone is above the maximum

set-point
2.5.6.6 SCADA ADJUSTABLE PARAMETERS
General Set-points:

 Storage tank solution concentration (% w/w)
 Specific gravity
 Dosing pump maximum capacity (L/h)
 Tank level alarm set-points (Low Low, Low, High, and High High Level set-points)

Time Batched Mode:
 Peak time morning activation timer and dose rate (mg/L)
 Low flow activation timer, dose rate (pump speed in L/h), and pump On time and

Off time
 Peak time afternoon activation timer and dose rate (mg/L)
 Off peak activation timer, dose rate (pump speed in L/h), and pump On time and

Off time
Flow Paced Mode:

 General flow pace dose rate (mg/L)
 Minimum plant inflow activation set-point

pH PID Control Mode:
 Minimum pH set-point
 Maximum pH set-point
 pH PID set-point
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2.5.7 ALARMS
The following alarms are activated by the PLC if the any/all condition occurs:

Table 2 Chemical System Alarms

Alarm Event Applicable
Units Response Alarm Name Critical/Non-

Critical

‘Chemical’
Dosing Pump
Fault

PU_-0585-001
PU_-0586-001
PU_-0671-001
PU_-0710-001
PU_-0584-001

Initiate Critical
alarm.
Stop pump
operation.

‘Chemical’
Dosing Pump
Fault

Critical Alarm

‘Chemical’
Dosing Speed
Fault

PU_-0585-001
PU_-0586-001
PU_-0671-001
PU_-0710-001
PU_-0584-001

Initiate non-
critical alarm.
Continue
pump
operation.

‘Chemical’
Dosing Speed
Fault

Non-critical
alarm

‘Chemical’ Tank
Low Low level

Shut down all
the pumps.
Initiate Critical
alarm.

‘Chemical’ Tank
High High Level
Alarm

Critical

‘Chemical’ Tank
Low level alarm

Initiate Alarm ‘Chemical’ Tank
Low Level Alarm

Non-Critical

‘Chemical’ Tank
High High level

LS_-0585-002
LS_-0586-002
LS_-0671-002

Isolate power
to the tanker
transfer
pump.

‘Chemical’ Tank
High High Level
Alarm

Critical

2.5.8 MONITORING AND TRENDING
The following parameters shall be monitored and reported in SCADA.

 Run Duration (in hours) for that day and previous day
 Current Status (start/stop/fault)
 Pump Flowrate

Each chemical will have trending screens (variable date and time on the x-axis) showing
the following parameters on the y-axis:

 Secondary Plant Flow/ Service Water Flow
 Individual Chemical Dose rate (mg/L)
 Pumps speed (in L/h)

Daily Reports:
 Minimum / Maximum Dosing Flows
 Daily Total Chemical Usage
 Total Pump Hours Run (per pump)

Monthly Reports:
 Minimum / Average / Maximum Dosing Flows
 Monthly Total Chemical Usage
 Total Pump Hours Run (per pump)
 Alarm log
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2.6 SCADA PAGES

SCADA CHEMICAL DOSING SYSTEM PAGE
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SCADA CHEMICAL UNLOADING BUND PAGE
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2.7 CONTROL DESCRIPTION
This section describes the functional operation of the Plant Control System for the Inlet
Works. It addresses the functional standards used to ensure standardisation and also
outlines the Inlet Works functionality provided by the Plant Control System.
Note that this section does not address the System Hardware or Software and associated
details, I/O, Control Hierarchy or Organisation Blocks etc directly related to the
development and documentation of the PLC and SCADA software.

2.7.1 GLOSSARY OF TERMS
Term Description

Citect The SCADA software package used to control the
equipment.

DOL Direct On Line electrical motor starter

LOI Local Operator Interface

OWS Operator Work Station

NIC Network Interface Card. A generic term describing the
10/100 UTP Ethernet cards used to network equipment (PCs,
PLCs, printers, routers, etc).

PLC Programmable Logic Controller. A PLC is designed specifically
to control industrial processes under industrial conditions.

SCADA Supervisory Control And Data Acquisition. A generic term for
a centralized control system typically consisting of PLC’s and
control terminals.

TCP/IP Transmission Control Protocol / Internet Protocol. A common
way of describing a suite of protocols used by devices
configured with an NIC.

VSD Variable Speed Drive

2.7.2 FUNCTIONAL STANDARDS
The functional standard is split into the following:

 Equipment Control Modes
 Equipment Control Functions
 Other Standard Blocks

The Equipment Control Modes are the only ones to be considered in this section.

2.7.3 EQUIPMENT CONTROL MODES
All controlled equipment generally has four control modes:

 Disabled (Off)
 Local Manual (Not selectable at OWS)
 Remote Manual
 Remote Automatic

If the equipment is selected by the operator for Local Manual Control at the MCC, then
this status is indicated on the OWS. The operator is able to start and stop (or open and
close) the equipment independently of the SCADA system while in this mode. The remote
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mode of control for equipment is operator selectable from the OWS. The operator shall
select from Disabled, Manual, and Automatic modes – the operations of these modes are
defined below.
2.7.3.1 SEQUENCE CONTROL
Plant Sequences are groups of equipment that run together under automatic control,
according to a defined series of steps, loops, times, and interlocks. The normal operation
of these sequences is that they are constantly in running mode, but the facility exists for
the operator to start and stop the operation of the sequence. Each sequence has ‘Start’
and ‘Stop’ buttons for controlling the sequence, and a Running/Stopped feedback to
show the status of the sequence.
2.7.3.2 EQUIPMENT AVAILABILITY
Controlled equipment is defined as being available if the equipment is in Remote
Automatic mode and it is not in a Fault state.
Process instrument is defined as being available if its signal is valid, and it is not in a critical
Fault state.
2.7.3.3 DISABLED (OFF) MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Off’ position. When equipment is placed in the Disabled (Off) Mode, the
equipment cannot be operated either manually or automatically by the control system,
and no alarms are generated for this equipment.
This mode shall generally be used for maintenance purposes.
2.7.3.4 LOCAL MANUAL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Local’ position. The selection of this mode is indicated on the OWS.
When Operated in Local Mode, the Operator is able to Start/Stop or Open/Close the
Equipment (pumps, motors, valves etc).

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Manual or Automatic mode, and Local Manual Mode is
selected, then the equipment shall stop/close

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock No equipment or process Interlocks exist in this mode. Care must
be taken by the Operator when operating the equipment

Stop / Close
Command

Run until Stopped by Operator OR UPON POWER LOSS or fault

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment device will Automatically Start/Open
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2.7.3.5 REMOTE MANUAL CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Manual by selecting the ‘Manual’ software button on the OWS.
When equipment is placed in the Manual Mode, the Operator is able to Start/Stop or
Open/Close the Equipment (pumps, motors, valves etc) from the OWS.

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Automatic Mode, and Remote Manual Mode is
selected, then the equipment shall continue to run and it shall
adjust its speed or position (if applicable) to the Manual Set-
point set on the OWS

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Manual)

The equipment may only be started if the defined manual
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment/device will Automatically Start/Open

2.7.3.6 REMOTE AUTOMATIC CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Automatic Mode by selecting the ‘Automatic’ software button on the OWS.
Automatic Mode is the ‘normal’ mode of control for all plant. When equipment is placed
in the Automatic Mode, the control of the equipment is defined by a series of conditions,
set points, and delay times as follows:

Details
Command A Logical Expression controlled by the equipment’s automatic

sequence, that when true Starts/Opens the equipment

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Automatic)

The equipment may only be started if the defined Automatic
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode and
Standby equipment/device is available then the Standby
equipment/device will Automatically Start/Open
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2.7.3.7 DUTY / ASSIST CONTROL
Equipment may be in the Duty/Assist Control configuration if the process requirement is at
times not able to be provided by only the duty item of equipment operating, and requires
the operation of both the duty and assist equipment. Start and Stop conditions are
defined for the operation of the Duty equipment, and for the Assist equipment.
If the Duty equipment is unavailable (Faulted, Disabled or Manual Stop), then the Assist
equipment is called to operate with the duty equipment parameters. The duty is operator-
selectable remotely from the OWS as Duty, Assist, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.8 DUTY/STANDBY
Pumps may be in the Duty/Standby Control configuration if the process requirement is
able to be provided by only one pump operating. Start and Stop conditions are defined
for the operation of the Duty Pump.
If the Duty Pump is unavailable (Faulted, Disabled or Manual Stop), then the Standby
Pump is to operate in place of the Duty Pump. Pump Duty is operator-selectable remotely
from the OWS as Duty, Standby, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.9 MODE SELECTION
Modes are selectable by the Operator at OWS. A number of Modules as detailed further in
this document may operate in different modes. Typically a mode is used to select a
specific control method (set-point and Instrument) for the module to operate in Cascade
(Remote Automatic). A Mode Selection is only permitted if all instruments required for that
mode are available. Where a Mode is operating and a fault arises on an instrument then if
a Fail back mode is specified (must be Available), then this mode is selected as the new
operating mode ‘Automatically’.

2.7.4 SYSTEM SOFTWARE – SCADA
The control room contains a Citect SCADA terminal running on a PC. The Citect SCADA
system provides the plant mimics, operator control, alarms and trends for the day to day
operation of the entire plant. All process instrumentation, variable speed drive data, and
setpoints are trended by the Citect SCADA system, and are displayed on the predefined
Trend Pages, or selected on the Operator configurable Trend Pages.
Plant alarms also are logged to the Alarm Log by the Citect SCADA system.
The SCADA included all programming of the Citect SCADA using standard functions
blocks that were supplied by QUU.
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2.7.5 SECURITY ACCESS LEVELS
Security Access Level will be based as follows:

 Operator Level – Day to day plant operations and setpoints
 Engineering – Access to setpoints and process tuning
 Administrator – Complete Access
 Commissioning – Access to Setpoints, process tuning and remote access to the

plant.

2.7.6 DATA / TREND STORAGE REQUIREMENTS
The SCADA system was configured so that it handles all the alarms on the plant and
notifies the operators on the SCADA. The system incorporated the following alarms:

 Physical drive faults as per the typical schematics and the I/O lists including items
such as thermal overload, motor over temperature, seal failure (where applicable)

 Derived faults such as pump failed to start, valve failed to open, instrument out of
range etc

 Critical alarms such as high level signals, analyser high readings, low flows etc as
per the description in the functional specification

 Low and high levels in sumps, wet wells and storage tanks
 All alarms will be able to reset from the OWS screen via an operator action. Alarms

have been categorised in accordance with the HMI Guidelines document
During power failure, all alarms that would normally be generated by a power failure (eg
pump fault, valve fault etc) are inhibited, and will not appear on the alarm or event log.
These alarms revert back to their normal state after an operator adjustable time period
after restoration of power.
NB: SCADA Setpoint input via the OWS by the Operator is standard decimal, i.e.
increments of ‘0.05’ as opposed to ‘0.01’ (not supported).

2.7.7 POWER FAILURE
On power failure, the system fails close/shut and alarms to the Operator that a power
failure has occurred. A backup generator will automatically start to provide power in lieu
of the mains.
This alarm that a Power failure has occurred is a critical alarm and will dial out to the
Operator. Failing to Start/Faults from the back-up generator will also dial out to the
Operator.
The back-up generator should be checked weekly for its readiness for operation such as
oil and fuel (diesel).  The generator should be used (manually change over from mains
power) at least once a month.

2.7.8 SET-POINTS (OPERATOR ADJUSTABLE AND HARD CODED)
Tabulated below is the set-point required for the control system to operate the Power
Failure Logic.

SET-POINT
Type Variable

Type
Def Range Units HMI

Input/Who
de-bounce

Min Max

Process Set-
point

Mains Healthy
Delay

INT 5 0 10 min Y / ENG N/A
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2.7.9 AUTOMATIC CONTROL – RE-STARTING
The re-starting of the Plant using either Mains Power or Generator Power is controlled in a
sequenced approach using the PLC.
2.7.9.1 RE-START MODE – USING BACK-UP POWER

Control Logic Details – Back-Up Power
DetailsControl Details

Plant Re-Start  Plant is operating with backup power (SCADA displays
runtime for plant operation using backup power,
logged and reported)

 Return plant to safe state (all valves, pumps blowers
and motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Whilst the plant is operating in back-up power mode,

the sludge dewatering system is inhibited
2.7.9.2 RE-START MODE – USING MAINS POWER

Control Logic Details – Mains Power
DetailsControl Details

Plant Re-Start Once mains Healthy delay has elapsed:
 The plant shuts down in a controlled sequence and

returns to safe state (all valves, pumps blowers and
motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Sludge dewatering system is Available

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 517 of 667



Canungra WRP Operations Manual - Chemical Dosing

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 32 of 48
Note: Printed copies of this document should be verified for currency against the published electronic copy.

2.7.9.3 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator Trigger Response Alarm Description P

Power Status Mains Failure System Fails to Safe State
Generator starts operation

Mains Failure Alarm

Generator
Status

Fault None Generator Fault

2.7.9.4 MONITORING
The following is displayed on the OWS:

 (General) Plant Running on Generator or Mains
 (Specific) Time that Generator has been running for

2.7.9.5 TRENDING
The Power Trend page displays the Generator Run-time.

2.7.10 CHEMICAL FILL SYSTEM
2.7.10.1 CHEMICAL FILL SYSTEM – CONTROL DEVICES
The following table details the control devices for the system, which is limited solely to
manual valves.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

VV_-1140-001 Storm Water Valve Manual DV None

VV_-1140-002 Drain Valve to Filtrate Manual DV None

Chemical Fill System Equipment (Devices)
2.7.10.2 CHEMICAL FILL SYSTEM – INSTRUMENTATION
The following table details the instrumentation device for the system, which is limited solely
to a digital switch.

INSTRUMENTATION
Equipment Tag Description Filtered Type

LS_-1140-001 CTUP Sump Level Switch De-bounce DI

Chemical Fill System Equipment (Instrumentation)
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2.7.10.3 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Alarms) that are required for the control system
to operate the equipment to meet the functional/operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input
/ Who

de-
bounceMin Max

Alarm Set-point

Stormwater Valve Permitted
Close Time

60 0 60 min Y /
ENG

N/A

Drain Valve to Filtrate
Permitted Open Time

30 0 60 min Y /
ENG

N/A

Chemical Fill Set-Point Table
2.7.10.4 CHEMICAL FILL SYSTEM – AUTOMATIC CONTROL
The control of the chemical fill system (unloading area) is solely limited to providing
abnormal responses, visible on the OWS and hence providing information to the operator.
2.7.10.5 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm P

LS_-1140-001 High Check sump level and
VV_-1140-001/002 status.
Open/close valves as
applicable.

CTUB Sump Level High

VV_-1140-001 Close for >
60min

None Storm-water Valve
Closed for Extended
Period

1

Check valve position.
Open/close as applicable

VV_-1140-002 Open for >
30min

None Drain to Filtrate Valve
Open for Extended
Period

1

Check valve position.
Open/close as applicable

Chemical Fill System Faults and Responses
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2.7.11 CHEMICAL DOSING – CAUSTIC / ALUM / SUGAR
A single digital dosing pump (variable speed) is used to supply:

 Caustic to Anaerobic / Post Anoxic Zone.
 Alum to Anaerobic / Post Anoxic Zone.
 Sugar to the Post Anoxic Zone.

A level transmitter (analogue) is used to monitor the level of each chemical tank and
hence affects the overall control of the dosing system.

2.7.11.1 CHEMICAL DOSING – CONTROL DEVICES
The following table details the control devices for the system dosing pumps only.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

PU_-058y-001 [y: 4-6] Chemical Dose Pump 1 Dose Pump Caustic Dosing
SEQ

NB: ‘Device Level Interlocks’ (if any) are specified further in the document

Chemical Dosing System Equipment (Control Device)
2.7.11.2 CHEMICAL DOSING – INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to analogue instruments and digital switches.

INSTRUMENTATION
Equipment Tag Description Filtered Type

LIT-058y-001[y: 4-6] Chemical Tank Level AI

LS_-058y-002 Chemical Tank Level
High Switch

De-bounce DI

LIT-0671-001 Hypo Tank Level AI

LS_-0671-002 Hypo Tank Level High
Switch

De-bounce DI

NB: Caustic / Alum / Sugar: instrumentation that feed into the dosing
system is the FIT-0230-001 Inlet Flow Secondary, FIT-0540-001 R-Recycle
Flow, and the Primary Anoxic pH Analyser.  Hypo: Service Water Flow FIT-
1030-021.

Chemical Dosing System Equipment (Instrumentation)
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2.7.11.3 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input /
Who

de-
bounceMin Max

Process Set-point

Specific Gravity REAL 0
Kg/m3

Y /
ENG

N/A

Storage Tank Solution REAL % w/w Y /
ENG

Flow Pace

Minimum Plant Inflow Dosing
Activation

REAL 14s Y / OP N/A

Minimum Service Water
Flow Hypo Activation

REAL 0.24s Y / OP N/A

Hypo Transfer Volume REAL 90L L Y / OP N/A

Flow Pace Mode Dose Rate REAL mg/L Y / OP N/A

Time batched Mode

Peak Time (Morning) Dose
Rate SP

REAL mg/L Y / OP N/A

Peak Time (Afternoon) Dose
Rate SP

REAL mg/L Y / OP N/A

Low Flow – Pump Rate SP REAL L/h Y / OP N/A

Low Flow – Pump On Time REAL 0 60 s Y / OP N/A

Low Flow – Pump Off Time REAL 0 60 s Y / OP N/A

Off Peak – Pump Rate SP REAL L/h Y / OP N/A

Off Peak – Pump On Time REAL 0 60 s Y / OP N/A

Off Peak – Pump Off Time REAL 0 60 s Y / OP N/A

pH Control (Caustic Only)

Maximum pH SP REAL 6.90 0.0 14 pH Y / OP N/A

Minimum pH SP REAL 6.70 0.0 14 pH Y / OP N/A

Required pH SP REAL 6.80 0.0 14 pH Y / OP N/A
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SET-POINTS

Type Variable
Type

Def Range Units HMI
Input /
Who

de-
bounceMin Max

Alarm Set-points

Caustic Tank Lo Level (Re-
Order Chemical Level)

REAL 0 4 m Y /
ENG

20s

Caustic Tank Lo Lo Level REAL 0 4 m Y /
ENG

20s

Caustic Tank Hi Level REAL 0 4 m Y /
ENG

20s

Caustic Tank Hi Hi Level REAL 0 4 m Y /
ENG

20s

Specific Control Selections

Dosing Pump Max Capacity REAL 0 150 L/h Y /
ENG

N/A

Mode Selection INT Flow
pace
d

Timed Batch (Not
Hypo)
Flow Paced
pH PID Control
(Caustic Only)

Y / OP N/A

Chemical Dosing Set-Point Table
2.7.11.4 AUTOMATIC CONTROL
A single digital dosing pump (variable speed) is used to supply caustic soda to the
anaerobic / post anoxic tank.
There are a number of modes available to the operator depending on process
requirements (time) and equipment availability.
2.7.11.5 OVERALL CONTROL SCHEME
The figure below shows the overall control scheme designed to meet the required
functionality of the Caustic Dosing System. It consists of the following main Code Blocks:

 Mode Selection
 Run Logic
 SP Control

The above code blocks are discussed in the following sections:
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MODE SELECTION

MD

AV1

AV2

AV3

Gen AVAND

RN

SP

Mode Availability

Mode Input

Module Availability

I/L Tk Level Lo LoAIT-0511-002 AV

Combined Raw Flow AV –
FIT-0230-001 & FIT-0540-001

Dose Pmp AV

Enabled For Auto

Tk level Low Low

CAUSTIC
DOSE PUMP

IL
Mode Output

Run Logic

pH Run > Min < Max

Flow Pace Reference >
Min Flow For Dose Start

Low Flow / Off Peak ‘Time’
On/Off Control (Time)

SP Control

Current Hour

Caustic/Alum/Sugar Overall Control Scheme

2.7.11.6 CONTROL SEQUENCE (MODE SELECTION)
The table below shows the modes that are available for the operation of the Dosing
System. All modes are operator selectable from the OWS Screen.

Mode Table

Mode No Name/Descriptor Command Availability
Requirements

Failure / Back-Up
Command

Mode 1
(Caustic / Alum
/ Sugar)

Flow Paced Yes FIT-0230-001 &
FIT-0540-001

None Specified

Mode 1
(Hypo)

Flow Paced Yes FIT-1030-001 None Specified

Mode 2
(Not Hypo)

Timed Batch Yes FIT-0230-001 &
FIT-0540-001

None Specified

Mode 3
(Caustic Only)

pH PID Control Yes AIT-0511-002 None Specified

General Availability Requirements: System is ‘Enabled’ for Automatic Operation
Duty Caustic Dosing Pump is Available for
Automatic Operation
Tank Level ‘Above’ Low Low Alarm SP

Chemical Dosing Mode Selection Table
Mode Availability
A Mode is deemed ‘Available’ and ‘Selectable’ if the following are true:

 Availability Requirements for Specific Mode – Set
Once ‘Available’ and ‘Selected’ the Mode change is ‘Confirmed/Issued’ to the ‘Control
Logic’. Command selection for unavailable modes will not be permitted from SCADA.
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Module Availability [Start-Up Pre-Requites]
The Module is deemed ‘Available’ if the following are true:

 General Availability Requirements – Set &
 Single Mode of Operation is ‘Available’.

Abnormal Actions
There are no Failure / back-Up commands specified as per the FDS. If a particular
Instrument or Device becomes Unavailable, the ‘Mode Selection’ logic will shutdown
dosing. Refer to Abnormal Action – Table for further details.

2.7.11.7 RUN LOGIC
As per the Overall Control Scheme for the Caustic dosing system, there are 3 Modes of
Operation, refer to table below for Pump Run Details in each Mode.

Mode Details
Flow Pace
(Caustic /
Alum /
Sugar)

IF the Combined Reference Flow as measured by ‘FIT-0230-001’
Secondary Plant Inlet Flow plus ‘FIT-0540-001’ R-Recycle Flow >
‘Minimum Plant Inlet Flow Activation SP’
Then Start Dose Pump @ Speed as derived from Set-point logic

Control
Else Stop Dose Pump

Flow Pace
(Hypo)

IF the Reference Flow as measured by ‘FIT-1030-001’ Service Water
Flow > ‘Minimum Service Water Flow Dosing Activation SP’
Then Start Dose Pump @ Speed as derived from Set-point logic

Control
IF
the Reference Flow as measured by ‘FIT-1030-001’ Service Water
Flow < ‘Minimum Service Water Flow Dosing Activation SP’

OR
The Accumulated Flow (Total) is greater than the specified
Volume ‘Hypo Transfer Volume’
Then Stop Dose Pump

NB: Store the Accumulated volume on Pre-mature Stop of
Service Water
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Mode Details
Time Batch
(Mode not
available for
Hypo)

Current Hour is used as an Index to the Sub-Control Mode of Time
Batched (Morning Peak, Afternoon Peak, Off Peak and Low Flow),
discussed in set-point Control Logic

During Morning / Afternoon Peak Time:
Same as above except the set-points used are Peak Time
(Morning / Afternoon) Dose Rate SP

Low Flow/Off Peak:
IF the time period of Low Flow / Off Peak has elapsed
Then Start Dose Pump @ Speed of ‘Low Flow / Off Peak – Pump
Rate SP’

IF the time period of ‘Low Flow / Off Peak Pump On Time’ has
elapsed
Then Stop Dose Pump

pH Control
(Caustic
Only)

IF ph as measure by Primary Anoxic Analyzer ‘AIT-0511-002’ is less
than the Minimum pH Set-point
Then Start Dose Pump @ Speed as derived from Set-point logic

Control

IF ph as measure by Primary Anoxic Analyzer ‘AIT-0511-002’ is
greater than the Maximum pH Set-point
Then Stop the Dose Pump

Chemical Dosing Control Details
2.7.11.8 DOSING SET-POINT CONTROL LOGIC
The figure below shows the control scheme designed to meet the required set-point
selection functionality (Mode dependant) of the Dosing System. The dosing rate for each
dose system can be either manually set (Dosing Pump in Manual) or modulated to
optimise plant performance.  As detailed above there are ‘Three’ Operator Selectable
options for Dosing Set-point Control:

 Flow Paced
 Timed Batch (4 - Sub-Modes)
 pH Control (Caustic Only)
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Anoxic Zone pH PV
Max

pH Cntrl SP

Dosing Unit
(Speed) %

+

SCALE

PID

Mode Select

Max

MIn

Max Pump Rate L/HrFlow Pace
Calculation

Refer to FDS

Dose Rate SP

SP L/Hr

+R-Recycle Flow

Reference Flow

FIT-0230-001

Batch Mode SP
Low Flow / Off Peak

Pump Flow Rate SP L/Hr

Mode Select
Morning / After-noon
Peak Time Dose SP

Flow Pace Mode SP

Pump Flow Rate SP
(Calc) L/Hr

Batch SP
Selection

Convert
to % %

Mode Select

Current Time(Index to
Daily Schedule of Sub Mode)

Daily Schedule of Time batched
Sub Control Modes

Solution Strength %

Specific gravity

Other Constants

Chemical Dosing – Set-point Control Logic
Time Batched ‘Sub-Control Mode’ Schedule:
With-in the Mode Time Batched, there are four sub-control modes

 Off Peak
 Low Flow
 Morning Peak
 Afternoon Peak

The operator can schedule (hourly based, 24 specific sub-control selections) the ‘Timed
Batch Sub-Control’ Mode, throughout the day by entering the selections in a:

 Timed Batch ‘Sub-Control Mode’ schedule table.
The table allows entries for a weekday, a weekend day and a public holiday. For
weekday, weekend day and public holiday, there are 24 selection entries to be
allocated, 1 for each hour of the 24 hr clock.
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Timed Batch Sub-Control Mode
Wk Day
WE Day
Public Holiday

Hour Wk Day WE Day PublicHoliday
1 / 00:00 Off Peak Off Peak Off Peak

2 / 01:00 Off Peak Off Peak Off Peak

3 / 02:00 Low Flow Low Flow Low Flow

4 / 03:00 Low Flow Morning
Peak

Low Flow

5 / 04:00 Morning
Peak

Morning
Peak

Morning Peak

6 / 05:00 Morning
Peak

Morning
Peak

Morning Peak

-----------

12 /
13:00

Afternoon
Peak

Off Peak Low Flow

13 /
14:00

Afternoon
Peak

Afternoon
Peak

Afternoon
Peak

-----------

24 /
23:00

Off Peak Off Peak Off Peak

Dosing Time Batched Sub-Control Mode Schedule Table
The de-notion of which days in the following week are ‘Public Holidays’ will be the
responsibility of operator, via manually selecting which day of the following week is to be
a public holiday. The selection will automatically be deselected once that particular day
has come to an end (00:00).

Public Holiday Table
DateDay Select
Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Dosing Time Batched – Public Holiday Table
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Control Loop Details
In Flow Paced Mode, the control of the Dose Pump Speed depends on the Combined
Inflow to the Zone. A calculation detailed in ‘Calculation’ section is used to derive the
appropriate speed for the pump based on ‘Combined Inflow’ and ‘Dose Rate’.
In Time batched Schedule Mode, the control of the Dose Pump Speed depends on the
Current Hour of the Day; see above for Schedule Details. The Sub-mode is used to indicate
whether the derived set-point will be Flow Pace or specified Low Flow / Off Peak Pump
Flow rate set-points. A set-point of zero indicates that no chemical is to be supplied to the
zone.
In pH Control Set-point Mode, the operator enters a set-point value for the dosing system
on the OWS. This value does not change unless changed by the operator. The value is
adjustable in the range of Minimum / Maximum pH Set-point. A set-point of zero indicates
that no chemical is to be supplied to the zone.
Under pH Control, a single loop control algorithm is used and implemented with a
standard Siemens PID Function Block. The pH Analyser compares the pH in the primary
anoxic zone to the pH set-point. On an increase in pH measured value, it decreases the
Dosing Pump Speed and similarly on an increase in pH measured value it decreases the
Dosing Pump Speed.
Device Level Interlocks
The control blocks for the pumps has the following device level interlock associated:

Table

Device I/L Source Permissive Trip Action

Man Auto

PU_-058y-001 LIT-058y-001 Not Low
Low

Not Low
Low

Pump Shut-down

PU_-0671-001 LIT-0671-001 Not Low
Low

Not Low
Low

Pump Shut-down

Chemical Dose Device Level Interlocks
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Abnormal Conditions
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are;

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm P

LIT-058y-001 < Low Low Dose Pump – Shutdown Chemical Tank Level Low
Low

1

Check level in the
associated chemical
storage tank.

Check for leaks on the tank
and associated pipework.

Re-fill chemical if
applicable.

PU_-058y-001 Fault Dose Pump – Shutdown Dose Pump Fault 1

Check operation status on
the chemical dosing pump.

Check manual isolation
valves status.  Open/close
as applicable.

Check setting on the
pressure sustaining valve.
Adjust as required.

LIT-0671-001 < Low Low Dose Pump - Shutdown Hypo Tank Level Low Low 1

PU_-0671-001 Fault Dose Pump – Shutdown Dose Pump Fault 1

Check operation status on
the chemical dosing pump.

Check manual isolation
valves status.  Open/close
as applicable.

Check setting on the
pressure sustaining valve.
Adjust as required.
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Initiator Initiator
Trigger

Response Alarm P

LS_-058y-002 High No Control System Action Chemical Tank Level High
High

Check level in the chemical
storage tank.

LS_-0671-002 High No Control System Action Hypo Tank Level High High

Check level in the chemical
storage tank.

FIT-0230-001
OR
FIT-0540-001

Fault IF Flow Pace – Active
Then Dose Pump Shutdown
Else

Dosing System Failure

FIT-1030-001 Fault Hypo Dose Pump Shutdown

NB: Service Water valve
Close by CIP Sequence

Dosing System Failure

Check operation status on
the service water system.

AIT-0511-002 Fault IF pH Cntrl – Active
Then Dose Pump Shutdown
Else

Dosing System Failure

Check operation status on
the pH analyser.  Clean and
recalibrate if required.

Chemical Dose System Faults and Responses
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2.7.11.9 OPERATIONS
The following Equipment Devices as detailed in Set-point table specific Control Selections,
have the following mode selections:

 Dosing System Set-point Control, Mode Selection, Flow Pace, Time Batched and
pH Control.

2.7.11.10 CALCULATIONS
The following calculations are carried out with-in this system:
Flow Pace
The required flow pace speed set-point for the dosing systems is calculated as per the
following:

Details

ℎ = × 1000 × 11000ℎ × × 1000 × ( / ) × 3600( /ℎ)
Where the Input Parameters are:

Dose SP: Operator adjustable chemical dosage in mg/L

Solution strength: Chemical solution strength in % as specified by supplier

(operator adjustable as required)

Specific Gravity: Chemical property specific gravity as specified by supplier

(operator adjustable as required)

Inflow: Secondary Plant Flow-rate In L/s plus R-Recycle Return Flow

Inflow (Hypo dosing): Service Water flow-rate in L/s

Scaling
The pump rate is scaled to the analogue output for the pump using the following
equation.

Details

(%) = ( /ℎ)( /ℎ) × 100%
Where the Input Parameters are:

Pump Rate: Desired pump rate as calculated above in L/h

Max Pump Rate: Maximum pump capacity as per calibration or drop test in L/h
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2.7.11.11 TRENDING
The following specific Group Trend displays are configured for the dosing systems and can
be accessible directly from the Dosing Process Pages.
Dosing Trend
This Dosing Trend page shall display the following:

 Secondary Plant Flow
 Service Water Flow (Hypo only)
 Individual Chemical Dose Rate (mg/L);

 Flow Pace
 Peak Morning and Afternoon Flow Pace Set-points
 Off Peak / Low Flow Pump Flow Rates

 Pump Speed (in L/Hr)
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2.8 DRAWING LISTING
 486/5/5 – 0094-010 – Chemical Dosing – Caustic, Sugar, Hypo Dosing – P & ID
 486/5/5 – 0094-011 – Chemical Dosing – Alum Dosing – P & ID
 486/5/5 – 0094-245 – Chemical Dosing – Caustic Doing System General

Arrangement
 486/5/5 – 0094-248 – Chemical Dosing – Alum Dosing System General Arrangement
 486/5/5 – 0094-249 – Chemical Dosing – Sugar Dosing System General

Arrangement
 486/5/5 – 0094-251 – Chemical Doing – Hypo Dosing System General Arrangement
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2.9 ISOLATION VALVE LISTING
Sections For Maintenance Manual Isolation Valves

Grundfos DDI 209 (Alum) Dosing Pump
(PU_-0584-001)

DN15 George Fischer F546 Ball Valve
(VV_-0584-011)
DN15 George Fischer F546 Ball Valve
(VV_-0584-013)

Grundfos DDI 209 (Caustic) Dosing Pump
(PU_-0585-001)

DN15 George Fischer F314 Diaphragm
Valve
(VV_-0585-011)
DN15 George Fischer F314 Diaphragm
Valve
(VV_-0585-013)

Grundfos DDI 209 (Sugar) Dosing Pump
(PU_-0586-001)

DN15 George Fischer F546 Ball Valve
(VV_-0586-011)
DN15 George Fischer F546 Ball Valve
(VV_-0586-013)

Grundfos DDI 222 (Hypo) Dosing Pump
(PU_-0710-001)

DN15 George Fischer F314 Diaphragm
Valve
(VV_-0710-011)
DN15 George Fischer F314 Diaphragm
Valve
(VV_-0710-013)
DN15 George Fischer F314 Diaphragm
Valve
(VV_-0671-014)
DN15 George Fischer F314 Diaphragm
Valve
(VV_-0671-016)

Chemical Dosing – Safety Shower No. 1 DN25 Keystone F152 Ball Valve
(VV_-1020-001)

Chemical Dosing – Safety Shower No. 2 DN25 Keystone F152 Ball Valve
(VV_-1020-002)

Chemical Dosing – Safety Shower No. 3 DN25 Keystone F152 Ball Valve
(VV_-1020-003)
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1 INTRODUCTION
The Canungra Sewerage Treatment Plant (STP) treats wastewater from the Canungra
region in the Scenic Rim Area.
The plant is designed to process average dry weather flows up to 300m3/day and 1500EP.
Note however that initial hydraulic capacity will be limited to 240 m3/day and 935EP until
2016; at which time two additional membrane modules will be installed.
The Canungra STP is divided into the following sections;

 Inlet Works (Screens, Grit Removal and Wet Weather By-Pass)
 Secondary Treatment Processes (Anaerobic, Pre-anoxic, Aeration, De-aeration,

Post-Anoxic, Scum and Wasting and RAS Recycle Pump Stations)
 Tertiary Treatment Processes (MBR Process) and Creek Outfall
 Sludge Handling (Polymer System, Sludge Dewatering Unit and Sludge Storage)
 Chemical Dosing (Sugar, Sodium Hydroxide, Sodium Hypochlorite and Aluminium

Sulphate)
 Utilities (Compressed Air, Service Water, Potable Water and Back-up Generator)

The information contained in this operating manual has been prepared from the process
schedules, functional descriptions and arrangement and assembly drawings – with the
basic structure of the manual being divided into nine headings for each section.
The nine headings include the following for the Inlet Works Section:

 2.1 Process Overview
 2.2 Equipment Listing
 2.3 Process Schedule
 2.4 Operational Description and Overview (Process)
 2.5 Operation Setpoints, Modes of Control, Alarms and SCADA/OWS (Modes of

Control)
 2.6 SCADA Pages
 2.7 Control Description
 2.8 Drawing Listing
 2.9 Isolation Valve Listing

NB – Heading 2.7 overlaps headings 2.4 and 2.5 in relation to programming of the PLC /
SCADA; and is therefore more detailed.
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2 0400 SCUM REMOVAL, SLUDGE WASTING & DEWATERING
2.1 PROCESS OVERVIEW
Scum can form under certain biological conditions on the surface of the secondary
treatment process tanks which comprise the 5-stage Bardenpho configuration, together
with the MBR zones. This scum is transferred with the mixed liquor from the zones in the
existing bioreactor to the zones in the new bioreactor, which in turn flow to either of the
MBR zones.
Scum from each MBR zone is discharged, with assistance from water sprays, through a
horizontal slot in a stop board located at the inside end of the MBR zone concrete tank.
The concrete wall is cut away to allow location of the stop board, whereupon it essentially
acts as an overflow weir. On the outside of the wall is mounted a scum collection tank
(with hopper bottom) which receives the scum which has flowed through the stop board
slot. At the bottom of the hopper section is a pipe which forms the suction for the related
scum/WAS pump (PU_-0530-001 & PU_-0530-002).
Withdrawal of scum occurs during the sludge wasting period, when the MBR is operated
under level control (via the permeate valve) at a level to allow the waste sludge to also
flow through the stop board slot with the scum.
Scum/WAS pump delivery is to a gravity drainage deck (GDD) / belt filter press (BFP)
combination for thickening and dewatering (GDD-0420-001 & BFP-0420-002). The
dewatered sludge is then transferred via an inclined belt conveyor (CV_-0420-003) to a
storage bin (TK_-0420-001).
To assist with the thickening and dewatering process, polyelectrolyte is batched and
dosed to the inlet piping to the GDD.
Sprays for belt washing for the GDD and BPF are provided, with the water being provided
by a washwater (booster) pump (PU_-0461-001) from the service water supply.
In this 0400 Section is included the Filtrate Pump Station (TK_-0420-001) and two related
pumps. This pump station receives the various waste waters which are generated in the
treatment process, and include filtrate from sludge dewatering, general site and building
hose down water, waste from the control room, and minor drainage from the CTUB. This
waste is collected in the filtrate pump station and pumped back to the inlet works.

2.2 EQUIPMENT
2.2.1 SCUM REMOVAL (EXIST. BIOREACTOR)

 One anoxic tank scum spray solenoid valve (SV_-1030-038)

2.2.2 SCUM REMOVAL (NEW BIOREACTOR) & COLLECTION TANKS
The scum collection tanks comprise the following equipment:

 Two scum tanks (TK_-0530-001 and TK_-0530-002)
 Two low level scum tank switches (LS_-0530-001 and LS_-0530-002)
 Two MBR scum spray solenoid valves (SV_-1030-031 & SV_-1030-032)

2.2.3 WAS/SCUM PUMPS EQUIPMENT
The WAS/scum pump station comprises the following equipment:

 Two Mono model C14K variable speed positive displacement WAS/scum pumps
(PU_-0530-001 and PU_-0530-002).

 One Endress + Hauser model 50W2H (WAS/scum) flowmeter (FITQ_-0410-001).
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2.2.4 POLYMER DOSING SYSTEM EQUIPMENT
The Siemens model PB 16 polymer system (PU_-0461-001) is complete with the following
equipment:

 One low level polymer tank switch (LS-0461-001)
 One polymer metering pump (PU_-0461-001)
 One potable water inlet solenoid valve (SV_-1020-023)
 One potable water rotameter (FE_-1020-002)
 One polymer activation chamber (TK_-0461-002)
 One polymer activation mixer (MX_-0461-001)

2.2.5 COMBINED GDD/BFP EQUIPMENT
The combined GDD/BFP process comprises the following equipment;

 One Andritz model PP-G 1000 belt filter press (BFP-0420-002)
 One Andritz model PD-M 1000 gravity drainage deck (GDD-0420-001)
 One GDD high level switch (LS_-0420-002)
 One compressed air solenoid valve (SV_-0420-010)
 Dedicated LCP, including an OWS

2.2.6 SLUDGE CONVEYOR AND SLUDGE BIN EQUIPMENT
The sludge conveyor and sludge bin process comprises the following equipment:

 One Sanwest model MR35-5.7 inclined conveyor (CV_-0420-003)
 One Spirotainer model STU355 sludge bin (TK_-0420-001) complete with screw

conveyor (CV_-0420-004)

2.2.7 WASHWATER EQUIPMENT
Components comprising the washwater supply include the following:

 One Grundfos model CR15 booster pump (PU_-0420-005)
 One service water solenoid valve (SV_-0420-002)
 One low pressure switch (PS_-0420-006)

2.2.8 FILTRATE PUMP STATION
The filtrate pump station comprises the following equipment:

 Two Grundfos model SEV.80.80 submersible pumps (PU_-0420-001 and PU_-0420-
002)

 One Endress + Hauser model 50W80 filtrate flowmeter (FITQ-0420-026)
 One Vega ultrasonic level transmitter model SN61 (LIT-0420-023)
 One pump station high level float switch (LS_-0420-024)
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2.3 OPERATIONAL DESCRIPTION & OVERVIEW
2.3.1 SCUM REMOVAL (EXISTING BIOREACTOR)
Scum is drawn from the existing bioreactor via the bellmouth to the aerobic tank with an
automated scum spray system equipped with the solenoid valve (SV_-1030-038), to assist
scum removal into the new bioreactor along with the main mixed liquor flow stream.
The automated scum spray system is operated on a timer basis. The operator selects an
ON time (0-600mins) for every day (0-24hr). The operator can manually initiate the spray
system, whereupon the solenoid valve will close once the ON time is complete.

2.3.2 SCUM REMOVAL (NEW BIOREACTOR)
Scum from both the existing bioreactor and new bioreactor flows with the main mixed
liquor flow stream into either of the MBR tanks; with scum then flowing through a
rectangular slot in the inside wall mounted stop board into the related scum collection
tank located on the outside of the wall.
An automated scum spray system equipped with the solenoid valves (SV_-1030-031 and
SV_-1030-032) assists scum removal from the new bioreactor.
The related MBR reverts to a fixed level control to draw scum into the collection tank. A
spray system equipped with solenoid valves (SV_-1030-031 and SV_-1030-032 for MBR 1 and
MBR 2 respectively) based on timer is provided to assist scum removal from the new
bioreactor.
The automated scum spray system is operated on a timer basis. The operator selects an
ON time (0-60mins) for every hour of wasting (1hr). The operator can manually initiate the
spray system, whereupon the solenoid valve will close once the ON time has timed-out.

2.3.3 WAS/SCUM PUMPS
The two WAS pumps (PU_-0530-001 and PU_-0530-002) are variable speed pumps
designed to maintain a set flowrate via the WAS flowmeter (FIT-0420-001) into the
dewatering system. The operator should not adjust the flow set-point without adjusting the
mechanical variators on the GDD/BFP.
The WAS pumps starts once the MBR is operating in WAS mode provided that no other
interlocks are active. The WAS pump operates alternatively (mirroring the MBR operation)
or continuously if only a single MBR train is available. At least one MBR must be online for
plant wasting.
Low level switches in the Scum/WAS collection tanks (LS_-0530-001 and LS_-0530-002 for
MBR 1 Scum Tank 1 and MBR 2 Scum Tank 2 respectively) are interlocked with the related
WAS pump.
The operator selects a volume to be wasted, and this is measured against the WAS
flowmeter. A maximum BFP run timer (operator adjustable) will alarm and wait for
15minutes and turn-off the wasting and BFP system – should the operator fail to do so.
If the GDD/BFP system fails, the WAS pumps are interlocked and the MBRs operate at
higher MLSS concentration. Subsequently, the operator/maintenance crew should attend
to the matter as soon as practical.

2.3.4 COMBINED GDD/BFP SYSTEM
A belt filter press (BFP-0420-003) / gravity drainage deck (GDD-0420-001) combination unit
is provided to thicken and dewater the scum and waste sludge pumped from the
scum/WAS pump station.
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The Andritz GDD/ BFP unit has a local control panel and OWS to start and stop the wasting
sequences of the unit. The pre-requisites to start the units are as follows:

 Availability of sludge space in the bin (not high level) (LS_-0420-006)
 Availability of service water and booster pump (PU_-0420-005)
 Availability of the inclined sludge conveyer and bin conveyer (CV_-0420-003 and

CV_-0420-004)
 Availability of polymer system
 Availability of the filtrate pump station (PU_-0420-001 or PU_-0420-002 and LIT-0420-

023 and FIT-0420-026)
 Availability of the waste pumps.

The system will receive a Healthy signal from the PLC once the pre-requisites are met.;
noting the operator can locally or via the OWS start the wasting process.
In the event of a power failure, the system is inhibited from operating until normal power is
restored, after which the operator will re-start the scum, sludge wasting and dewatering
system.

2.3.5 POLYMER DOSING SYSTEM
A proprietary polymer system (PU_-0461-001) is provided for polymer mixing and dosing
into the sludge line prior to the belt filter press (BFP-0420-003) / gravity drainage deck
(GDD-0420-001) combination unit.
The Polyblend system is completes with polymer metering pump (PU_-0461-001), potable
water inlet solenoid valve (SV_-1020-023), potable water rotameter (FE_-1020-002),
polymer activation chamber and mixer (TK_-0461-002 and MX_-0461-001). A low level
switch (LS_-0461-001) on the polymer tank protects the polymer pump.
The system receives its start/stop signals from the main PLC, and a 4-20mA input signal
indicates the polymer dose requirements for the dewatering system.
The operator sets the polymer dosing rate in mg/L of WAS flow, and also inputs the MLSS
concentration within the MBR tank. The converted kg/DS tonne is also displayed.
The polymer dose is calculated by the following formulae:

 The Poly dosing pump rate in L/h is calculated as follows:

ℎ = × 1000 × 11000ℎ × × 1000 × ( / ) × 3600( /ℎ)
Where;

 DoseSP = operator adjustable poly dosage in mg/L
 Solution strength = liquid polymer solution strength in % as specified by supplier

(operator adjustable as required)
 Specific Gravity = liquid polymer specific gravity as specified by supplier

(operator adjustable as required)
 WAS = WAS Flowrate in L/s

 Poly usage in kg/DS tonne is calculated as follows:
Poly usage = (poly pump rate (L/h) x solution strength % x SG (kg/L) x 1000000) / (WAS L/s x
MLSS mg/L x 3.6)
The Polyblend unit sends fault signals for a motor fault and a low flow on the makeup
potable water.
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2.3.6 SLUDGE CONVEYER AND SLUDGE BIN
An inclined conveyor (CV_-0420-003) transfers dewatered sludge from the belt filter press
(BFP-0420-003) to the sludge bin (TK_-0420-001) for collection. The sludge bin is complete
with a screw conveyor (CV_-0420-004) and a high level switch (LS_-0420-006).
The dewatering system will be unavailable if:

 High level switch is active (LS_-0420-006)
 Sludge conveyer is unavailable (CV_-0420-003)
 Sludge bin conveyer is unavailable (CV_-0420-004)

2.3.7 SERVICE WATER SUPPLY
Service water supply is controlled via the service water solenoid valve (SV_-0420-002) and
booster pump (PU_-0420-005) that pressurises the supply of service water for GDD/BFP use.
The low pressure switch (PS_-0420-004) indicates failure to meet the pressure requirements
for the washwater; and this alarm is interlocked with the BFP/GDD.

2.3.8 FILTRATE PUMP STATION
The intention of the filtrate pump station is to return collected onsite wastewater to the
inlet works. If the inlet works is unavailable, the filtrate pump station will continue to pump
into the inlet works as a ‘controlled’ flow to the creek rather than overflowing on the site.
The filtrate pump station receives the following ‘water’ sources:

 Filtrate/hose down from the sludge dewatering building.
 Wastewater generated by general use sinks (laboratory and kitchenette) etc on

site.
 Hose-down areas around the site.
 CTUB area – minor drainage.

The pump station transfers these wastewaters to the inlet works for further processing.

2.3.9 OPERATING NOTES
This section outlines some key operating notes regarding the sludge dewatering system for
the operator as a guideline.
Gravity Drain Deck and Belt Filter Press (GDD & BFP):
The GDD and BFP unit are not equipped with automatic tensioning adjustment and belt
tracking functions.  It is the operator’s responsibility to adjust when required.
The belt tracking adjustment should be made on every run of the system to ensure the belt
alignment is satisfactory.  The belt tension is done via a hand pump/handheld compressor
and should be regularly checked in accordance to the manufacturer’s manual.
Cleaning and Wash Down:
Although the GDD and BFP system are equipped with a wash down function, it is
recommended to thoroughly wash down (hose down) the entire unit after each
operation.
The polymer dosing system is also recommended to be thoroughly cleaned monthly to
ensure there are no blockages in the system.
WAS Pump and Associated Pipework:
It is recommended to perform a WAS line flushing  monthly to ensure there are not
blockages on the wasted activated sludge delivery line.
Level Instruments and Level Switches:
There are level switches on the GDD, polymer drum, and the filtrate well.  It is
recommended to clean and check the operation of these level switches monthly to
ensure their operation is satisfactory.
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The level indicator transmitter in the filtrate well should also be cleaned monthly to ensure
its operation status is satisfactory.
Dewatered Sludge Bin:
Although a level switch is installed on the sludge bin, it is recommended to visually inspect
the sludge bin weekly.  Organise the bine to be emptied by external contractors if
required.
Scum in Bioreactors:
Although there are scum sprayers in the bioreactors, there might be scum accumulation in
compartments where sprayers are not equipped.  It is recommended that the operator
manually spray/hose down scum as required.
General:
The filtrate well is designed to receive wash down around the site slabs and minor spillage
in the C-tub.  It is recommended to clear debris at the slabs and the C-tub sump to
minimise chances of blockages in the pipe.

2.4 PROCESS DESIGN SCHEDULE
Note that for consistency and ease of reference, this tabulation covers the detailed
process design for the whole plant.

Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Connected
Population EP 935 1500 1500

ADWF per EP L/EP/d 200 200 200

ADWF
Min DWF (30-minute
basis)

ML/d 0.187 0.300 0.300
L/s 2.16 3.47 3.47
L/s 0.87 1.39 1.39
x ADWF 0.40 0.40 0.40

PDWF (instantaneous) L/s
x ADWF

PDWF (30-minute
basis) L/s 4.8 7.6 7.6

x ADWF 2.2 2.2 2.2

PWWF to Secondary
Treatment Process

L/s 6.5 10.4 10.4
x ADWF 3.00 3.00 3.00

Sludge Age days 34 34 34
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Minimum
Temperature Sludge
Production
Estimated Effluent
Phosphorus without
Alum Dosing

mg/L 4 4 4 Extent of EBPR

Effluent Phosphorus
Target for operations mg/L 0.7 0.7 0.7

Practical target
for median
license limit of 1
mg/L.

VSS Production g/EP/d 43.0 43.0 53.5
Biological Sludge
Production g/EP/d 55.6 55.6 66.2

Alum Dose Required
(Most Likely Scenario
and EBPR)

mg/L as
Alum
Powder

40.8 40.8 60.6

Alum Dose Required
(Worst Case Scenario
and No EBPR)

mg/L as
Alum
Powder

217.5 217.5 250.8

Chemical Sludge
Production (Most
Likely Scenario and
EBPR)

g/EP/d 3.2 3.2 4.68

% Chemical Sludge % 5% 5% 7%
Total Sludge
Production g/EP/d 58.80 58.80 70.93

Total Sludge
Production kg/day 55.0 88.2 106

Total Solids in Process kg 1869 2999 3617
Overall VSS/TSS % 73% 73% 75%
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Bioreactor

Typical Membrane
Tank MLSS mg/L 4611 7399 8924

6.0 x ADWF S
recycle
assumed

Membrane Tank MLSS
with one membrane
tank off-line

mg/L 11830 3.0 x ADWF S
recycle

Bioreactor Cells MLSS Volume
(kL)

Sludge
Mass
(kg)

%MF
(overall)

%MF (excl.
Membranes)

Anaerobic Zone 4281 68.8 295 8.1% 11.8%
Anoxic Zone 7134 120 856 23.7% 34.4%
Aerobic Zone 7559 117.3 887 24.5% 35.6%
De-Aeration Cell 1 7560 10.9 82 2.3% 3.3%
De-Aeration Cell 2 7560 10.9 82 2.3% 3.3%
Post-Anoxic Cell 1 7560 19 144 4.0% 5.8%
Post-Anoxic Cell 2 7557 19 144 4.0% 5.8%
Membrane Tank 1 8675 65 564 15.6%
Membrane Tank 2 8675 65 564 15.6%
Total 496 3617 100.0% 100.0%
* MLSS applicable at MML, 17oC, 6 x ADWF S-Recycle, 1 x ADWF R-Recycle, 14 x ADWF
A-Recycle, both membrane tanks in service.
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Aeration Demand
Site Elevation m 97
Beta Ratio 0.95
Alpha in Membrane
Tanks Ratio 0.55 0.45 0.35

Minimum Aeration Demand (AAL, 17oC, 935 EP)
Alpha in Aerobic
Zone Ratio 0.55

DO Setpoint mg/L 1.2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 3
Aerobic Zone 1 -
Minimum OTR (AAL,
17oC)

kgO2/h 1.7

Aerobic Zone 1 -
Minimum SOTR (AAL,
17oC)

kgO2/h 3.8

Average Aeration Demand (AAL, 23oC, 1500 EP)
Alpha in Aerobic
Zone 0.5

DO Setpoint 2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 5
Aerobic Zone 1 -
Average OTR (AAL,
23oC)

kgO2/h 3.9

Aerobic Zone 1 -
Average SOTR (AAL,
23oC)

kgO2/h 12
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Aeration Demand
Peak Aeration Demand (MML, 28oC, 1500 EP)
Alpha in Aerobic
Zone Ratio 0.4

DO Setpoint mg/L 2
Approx.
sufficient for 2.5
mg/L at 23oC.

Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 6
Aerobic Zone 1 -
Peak OTR (MML,
28oC)

kgO2/h 6.7

Aeration Intensity
mgO
(AOR)/
L/hr

57

Less than 100-
120 mgO/L/hr
=> Generally
achievable with
typical diffuser
densities

Aerobic Zone 1 -
Peak SOTR (MML,
28oC)

kgO2/h 26
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
R-Recycle
Usual Operating
Mode Flow Paced at 0.8-1.2 x Influent Flow up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 0.8 0.8 0.8

Maximum Recycle
Ratio

x Influent
Flow 1.2 1.2 1.2

Minimum Flow L/s 0.69 1.1 1.1
Maximum Flow L/s 5.7 9.2 9.2
Pump Flow Range L/s 0.7-10 L/s
Maximum Fixed Flow
Recycle Rate x ADWF 3

A-Recycle
Usual Operating
Mode Fixed Flow at 10-20 x ADWF

Minimum Recycle
Ratio x ADWF 10 10.0 10

Maximum Recycle
Ratio x ADWF 20.0 20.0 20.0

Minimum Flow L/s 22 35 35
Maximum Flow L/s 43 69 69
Pump Flow Range L/s 22-70 L/s
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
S-Recycle
Usual Operating
Mode

Flow Paced at 3-6 x Influent Flow
up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 3.0 3.0 3.0

Maximum Recycle
Ratio

x Influent
Flow 6.0 6.0 6.0

Minimum Flow L/s 2.6 4.2 4.2
Maximum Flow L/s 29 46 46

Pump Flow Range L/s 5-46 L/s

Additional may
be required for
ops with existing
oxidation ditch
off-line

Maximum Fixed Flow
Recycle Rate x ADWF 13
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Sludge Wasting (from Membrane Tank Underflow)
Typical WAS
concentration mg/L 4611 7399 8924

Typical Daily WAS
Flow (7 day per week
operation)

kL/d 11.9 11.9 11.9

Alum Dosing 17oC 23oC 28oC
Alum Dose (Most
Likely, EBPR) mg Alum

(powder)
/L

40.8 48 79.3

Not
guaranteed,
but rather
suitable basis for
design.

kg Alum
(powder)
/d at
ADWF

7.6 14.4 23.8

kg Alum
Solution/
d at
ADWF

16 31 51

Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Most
Likely, EBPR)

L Alum
Solution/
d

12 23 39

Alum Dose Rate L/h 0.52 0.97 1.61
Alum Dose (Worst
Case, No EBPR)

mg Alum
(powder)
/L

217.5 230.6 281.8

kg Alum
(powder)
/d at
ADWF

41 69 85

kg Alum
Solution/
d at
ADWF

87 147 180
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Alum Dosing 17oC 23oC 28oC
Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Worst
Case, No EBPR)

L Alum
Solution/
d

66 112 137

Alum Dose Rate L/h 2.8 4.7 5.7

Alum Dosing Pump
Flow Range L/h 0.3 - 6.0 L/h

Allows for flow
pacing of alum
dose when EBPR
is functioning.
Provide
intermittent
dosing pump
operation to
meet minimum
of range.
Diurnal peaking
allowed for with
non-EBPR design
case.
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Alkalinity Balance
Alkalinity Consumed
by Alum Dose (Most
Likely, EBPR)

kg Alk as
CaCO3/k
g Alum
(powder)

0.51 0.51 0.51

kg Alk as
CaCO3/
day

3.9 7.3 43.1 MML based on
no EBPR

Influent Alkalinity mg/L as
CaCO3 300.0 270.0 260.0

Effluent Alkalinity
without alum dosing -
estimate

mg Alk as
CaCO3/L 140 50.0 0.0

Depends on
extent of
stripping of
dissolved CO2
by aeration.

Effluent Alkalinity with
alum dosing

mg Alk as
CaCO3/L 119 26 -144

Target effluent
alkalinity

mg Alk as
CaCO3/L 100 100 100

Alkalinity Dose
Required

mg Alk as
CaCO3/L 0 74 244

kg Alk as
CaCO3/
day

0.0 22.3 73
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Sodium Hydroxide Dosing

Alkalinity in NaOH

kg Alk (as
CaCO3)
/ kg
NaOH

1.23 1.23 1.23

NaOH Dose Required kg
NaOH/d 0.0 18.2 59.4

mg
NaOH/
L

0.0 60.6 198.1

Concentration of
NaOH Solution % w/w 25% 25% 25%

NaOH Dose required
kg NaOH
solution/
d

0 73 238

Density of 25% NaOH
Solution kg/L 1.27 1.27 1.27

Dose of 25% NaOH
Solution

L of 25%
Caustic
Soda
Solution/
d

0.0 57.2 187.2

NaOH Solution Dose
Rate L/h 0.0 2.4 7.8

NaOH Dosing Pump
Flow Range L/h 0.4 - 8 L/h

Provide
intermittent
dosing pump
operation to
meet minimum
range.  Diurnal
peaking
allowed for with
non-EBPR design
case.

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 554 of 667



Canungra WRP Operations Manual - Sludge
Dewatering

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 20 of 56
Note: Printed copies of this document should be verified for currency against the published electronic copy.

Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - Normal Operations

Estimated Methanol
Dose (from BioWIN) L/d 5 20 36

Not
guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 6 24 43.2

Equivalent COD dose kg/d 7.1 28.4 51.2
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4 1.4 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 10 39 71

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 0.1 1.6 6.5

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 13 52 94

14 days of sugar
solution storage
equates 994 L at
the design
loading of 1,500
EP and average
conditions. On
this basis, a
1,000 L Pallecon
(IBC) would last
14 days.
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Load Scenario
Minimum
(Comm-
issioning)

Average Maximum

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - with Existing Oxidation Ditch Off-Line (2011)

Estimated Methanol
Dose (from BioWIN) L/d 118.5

Not
guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 142.2

Equivalent COD dose kg/d 168.5
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 233

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 21

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 309
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2.5 OPERATION SET-POINTS, MODES OF CONTROL, ALARMS, & SCADA/OWS
Refer also to the expanded explanation within Section 2.7 – Control Description.

2.5.1 DEVICE / DATA – TREND TIMES
There are many different types of devices / data (e.g. analogue transmitters, set-points,
each of which are trended). The general table below shows the intervals between
consecutive trend data points:

Table 1 – Defined Trend Periods

Device / Data Trend Times
Transmitters
Level (Analogue & Digital) 30s
Flow 30s
Pressure 30s
Dissolved Oxygen 30s
pH 30s
Control Devices
Modulating Valve Position 30s
Digital Valve Status 30s
Set-Points
Operator Data Input 15min

Control set-points are trended every 15 minutes, as their values do not change very often.
All flows are displayed on SCADA. The totalised flows are displayed as kL/d. Instantaneous
flow is displayed and logged in litres per second (L/s). Instantaneous flows are trended
and stored for a period of 1year.
Cumulative flow is displayed and logged in kL/d for that day. The cumulative flow logging
is reset each day at 6am. This reset is operator adjustable.
Cumulative daily results can be stored for up to 5years and trended.
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2.5.2 SLUDGE THICKENING & DEWATERING SYSTEM OPERATION
2.5.2.1 LOCAL OPERATION
Each drive can be operated locally at the MCC. When operated locally, the drive can be
switched On/Off at its drive module. When switched ‘On’ each drive will startup and
operate at fixed speed (except the WAS pump speed can be changed via the VSD
panel) and runs continuously until stopped by the operator (by switching to ‘Off’ at the
MCC), or upon loss of power or fault.
2.5.2.2 REMOTE OPERATION
Each drive can be selected in Remote mode at the MCC. When in Remote mode, the
drives can either be set to Remote Manual or Remote Auto operation at the OWS.
2.5.2.3 REMOTE MANUAL OPERATION
When selected in Remote Manual mode the pump can be started and stopped at the
OWS.
When started, each drive operates at fixed speed (note WAS pump speed can be
changed via the OWS) and runs continuously until stopped by the operator, or upon loss
of power.
2.5.2.4 START-UP SEQUENCE
The dewatering system start sequence is as follows:

 Start service water
 Start bin conveyor
 Start sludge conveyer
 Start BFP then GDD
 Start service water booster pump
 Start polymer dosing
 Start WAS pumps

2.5.2.5 SHUTDOWN SEQUENCE
The dewatering system stop sequence is as follows:

 Stop WAS pumps
 Stop polymer dosing
 Stop GDD, then BFP post run-on time
 Stop service water booster pump and service water solenoid valve post run-on

time
 Stop sludge conveyer post run-on time
 Stop bin conveyor post run-on time
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2.5.2.6 OWS ADJUSTABLE PARAMETERS
The following OWS adjustable parameters are provided:

OWS Adjustable Set-points for Sludge Dewatering System

Parameter Range Set-point Adjustable Level

Anoxic Tank Scum Spray
Solenoid Valve (SV_-
1030-035) ON timer

0-600min
(1s increments)

2mins Operator

Anoxic Tank Scum Spray
Solenoid Valve (SV_-
1030-035) Frequency
timer

0-1440mins
(1min
increments)

800mins Operator

MBR Tank Scum Spray
Solenoid Valve ON timer

0-60mins per
hour of wasting
(1hr).
(1min
increments)

3min Operator

WAS MLSS Concen. 0-20,000mg/L 9000 (typical) Operator

Scum/WAS Pump Waste
Volume

Operator

Polymer Concentration 0-100% wt/wt 50% Operator

Liquid Polymer Specific
Gravity

0-10000 1.04 Operator

Scum/WAS Pump
Flowrate

0L/s to 10L/s
(change to be
made along with
GDD/BFP
mechanical
variator settings)

2 L/s (typical) Operator

Polymer Metering Pump
Dose Rate

52.5mg/L Operator

BFP Run on Time 0-900sec 800sec Operator

Service Water Booster
Pump Run on Time

0-900sec 900sec Operator

Inclined Sludge
Conveyor Run on Time

0-900sec 860sec Operator

Bin Conveyor Run on
Time

0-900sec 899sec Operator

Maximum BFP
Operating Time

0-8hrs 6hrs Operator
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2.5.2.7 ALARMS
The following alarms are generated in the Sludge Dewatering System:

Sludge Dewatering System Alarms

Alarm Event Applicable
Units Response Alarm

Name
Alarm
Type

Scum/WAS
Pump Isolation

PU_-0530-001
PU_-0530-002

Controlled stop of
sludge dewatering
system

Scum/WAS
pump not
available

Non
critical

GDD/BFP Not
Healthy

GDD-0420-001
BFP-0420-002

Stop WAS pumps and
washwater booster
system

GDD/BFP
not
available

Non
critical

BFP Operation
Above
Maximum Time

Alarm to Operator,
wait 15minutes and
turn off Wasting
Pumps, Polymer
Dosing, BFP.

BFP
Operating
Too Long

Critical

Conveyor
Isolation

CV_-0420-003
CV_-0420-004

Stop GDD/BFP and
WAS (and washwater
pump)
Inhibit WAS &
GDD/BFP operation

Conveyor #
not
available

Non
critical

Washwater
Booster Pump
Isolation

PU_-0420-005 Stop GDD/BFP, WAS
pumps

Washwater
Pump not
available

Non
critical

Motor thermal
overload

PU_-0530-001
PU_-0530-002
CV_-0420-003
CV_-0420-004
PU_-0420-005

Stop sludge
dewatering
operation

Motor Fail Non
critical

Washwater
Pump Low
Pressure alarm

PS_-0420-005 Stop sludge
dewatering
operation

Washwater
Booster
Pump Fail

Non
critical

GDD level High LS_-0420-002 Stop sludge
dewatering
operation

GDD Level
High

Non
critical

Too many
starts in 1hr

PU_-0530-001
PU_-0530-002
CV_-0420-003
CV_-0420-004
PU_-0420-005
GDD-0420-001
BFP-0420-002

Stop sludge
dewatering
operation

Motor Too
Many Starts

Non
critical
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2.5.2.8 MONITORING AND TRENDING
For each Scum/WAS Pump (2 no.):

 Scum/WAS pump status – Running / Stopped
 Scum/WAS pump control mode – Local / Remote Manual/ Remote Auto
 Scum/WAS pump Duty / Standby status
 Scum/WAS pump hours run (hrs)
 Scum/WAS pump ‘Status’ table (OK / Fault)
 Scum/WAS pump flow (L/s)
 Scum/WAS pump daily cumulative flow (kL)
 Thermal overload
 Failed to Start
 Control power available
 Field isolator

For the GDD/BFP System:
 GDD/BFP status – Running / Stopped
 GDD/BFP control mode – Local / Remote Manual/ Remote Auto
 GDD/BFP hours run (hrs)
 GDD/BFP ‘Status’ table (OK / Fault):
 Thermal overload for each motor
 Failed to Start for each motor
 Control power available
 Field isolator
 Local stop in Remote – reset required

For the Polyblend Unit:
 Polyblend unit status – Running / Stopped
 Polyblend unit control mode – Local / Remote Manual/ Remote Auto
 Polymer metering pump hours run (Hrs)
 Polymer mixer hours run (hrs)
 Polyblend unit ‘Status’ table (OK / Fault):
 Thermal overload for each motor
 Failed to Start for each motor
 Control power available
 Field isolator

For the dewatered sludge system:
 Inclined conveyor and bin conveyor status – Running / Stopped
 Bin high level switch status – high / not high
 Inclined conveyor and bin conveyor control mode – Local / Remote Manual/

Remote Auto
 Inclined conveyor and bin conveyor hours run (hrs)
 Inclined conveyor and bin conveyor ‘Status’ table (OK / Fault):
 Thermal overload
 Failed to Start
 Control power available
 Field isolator
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Pre-Configured Trends for the sludge dewatering system:
 Scum/WAS system flow set-points (L/s)
 Scum/WAS system flow rate (L/s)
 WAS MLSS concentration. (mg/L)
 Polymer flow rate (L/h)
 Polymer dose rate (mg/L)
 Scum/WAS system accumulated daily volume (kL)
 Scum/WAS pump 1 accumulated daily run time (hrs)
 Scum/WAS pump 2 accumulated daily run time (hrs)
 Alarm log

Reports
Daily Reports:

 Total hours run (per motor)
 Total power consumption (kWh)
 Alarm log

Monthly Reports:
 Total hours run (per motor)
 Total power consumption (kWh)
 Alarm log

2.5.3 FILTRATE PUMP STATION OPERATION
The pump station level and flow are monitored continuously. A back-up high level switch
indicates filtrate pump station overflow in case of level transmitter failure.
The duty/standby pumps will start and stop on discrete levels as follows:

 Low Low Level – Both pumps interlock to prevent from running dry.
 Low Level – Duty pump stop level during normal operation.
 High Level – Duty pump start level during normal operation.
 High High Level (both on the level instrument and high level switch) – Filtrate Pump

Overflow Alarm.
In case of excessive stop/starts of the duty pump, if the pumps start/stops more than 10
times (engineer adjustable) within an hour, an alarm will be raised and standby pump will
operate.
Return flow to the inlet works is monitored and totalised.
2.5.3.1 LOCAL OPERATION
Each pump can be operated locally at the MCC. When operated locally, the pump can
be switched on/off at its MCC drive module. When switched ‘On’ the pump will startup
and operate at fixed speed and will run continuously until stopped by the operator (by
switching to ‘Off’ at the MCC), or upon loss of power or fault.
2.5.3.2 REMOTE OPERATION
Each pump can be selected in Remote mode at the pump MCC. When in Remote mode,
the pump can either be set to Remote Manual or Remote Auto operation at the OWS.
2.5.3.3 REMOTE MANUAL OPERATION
When selected in Remote Manual mode the pump can be started and stopped at the
OWS.
When started, the pump will operate at fixed speed and will run continuously until stopped
by the operator, upon loss of power or Low Low level alarm interlock.
When pumps are switched to ‘Remote Auto’ control, the transition will be ‘bumpless’
transfer (ie. they will keep operating).
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2.5.3.4 REMOTE AUTO OPERATION
When selected in Remote Auto mode, the pumps will operate at fixed speed as per
operational requirements (start/stop levels).
The pumps will stop on low level and/or power failure or fault. The standby pump starts-up
in case of duty pump fault.
In case of excessive stop/starts of the duty pump, if the pump start/stops more than 10
times within an hour, an alarm will be raised and the standby pump will operate.
After a power failure the pumps will automatically restart according to the pump station
tank levels.
2.5.3.5 OWS ADJUSTABLE PARAMETERS
The following OWS adjustable parameters have been provided:

SCADA Adjustable Set Points for Filtrate Pump Station

Parameter Range Setpoint Adjustable Level

Low Level – Pump
Stop Level

0-4m (increments of 0.01m) 0.5 Operator

High Level – Pump
Start Level

0-4m (increments of 0.01m) 0.8 Operator

High High Level
Alarm

0-4m (increments of 0.01m) 1.65 Engineering

Allowable Number
of Starts per hr.

0-20 (increments of 1) 10 Engineering

2.5.3.6 ALARMS
The following alarms are generated in the Filtrate Pump Station:

Filtrate Pump Station Alarms

Alarm Event Applicable
Units Response Alarm Name Alarm Type

Pump Isolation PU_-0420-001
PU_-0420-002

Initiate Non-critical
Alarm.

Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump
is available, initiate
Critical Alarm.

Filtrate Pump
# - Isolated

Filtrate Pumps
Fail

Non critical

Critical

Motor thermal
overload

PU_-0420-001
PU_-0420-002

Stop pump, start
standby pump.
Initiate Non-critical
Alarm.

If no standby pump
is available, initiate
Critical Alarm.

Filtrate Pump
# - Motor
Thermal
Overload

Filtrate Pumps
Fail

Non critical

Critical
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Alarm Event Applicable
Units Response Alarm Name Alarm Type

Low Flow PU_-0420-001
PU_-0420-002
FIT-0420-026

Initiate Non-critical
alarm if flow
remains below
threshold after a
short delay. Stop
pump, start standby
pump.
If no standby pump
is available, initiate
Critical Alarm.

Filtrate Pump
# - Low Flow

Filtrate Pumps
Fail

Non critical

Critical

Filtrate Return
Flowmeter
Unavailable.

FIT-0420-026 Initiate non critical
alarm.

Flowmeter
Fault.

Non-critical

Filtrate Pump
Station Level
Indicator
Unavailable

LIT-0420-023 Initiate Critical
alarm

Level
indicator
Fault.

Critical

Filtrate Pump
Station Low
Low Level

LIT-0420-023 Interlock both
Filtrate pumps.
Initiate Non-critical
alarm.

Filtrate Pump
Station Low
Low Level.

Non-critical

Filtrate Pump
Station High
High Level

LIT-0420-023

LS_-0420-024

Initiate Critical
alarm.

Filtrate Pump
Station High
High Level.
Filtrate Pump
Station
Overflow.

Critical

Too many
pump starts in
1hr

PU_-0420-001

PU_-0420-002

Switch pump duty
to standby pump.

Initiate non critical
alarm.

Filtrate Pump
# Too Many
Starts.

Non critical

Filtrate Return
Flowmeter Low
Flow

FIT-0420-026 Initiate Non-critical
Alarm.

Switch duty to
standby pump.

If no standby is
available, initiate
Critical Alarm.

Filtrate Pump
# - Isolated

Filtrate Pump
Fail

Non-critical

Critical
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2.5.3.7 MONITORING AND TRENDING
Displays
For each Filtrate Pump (2 no.):

 Pump status – Running / Stopped
 Pump control mode – Local / Remote Manual/ Remote Cascade
 Pump Duty / Standby status
 Pump hours run (hrs)
 Pump ‘Status’ Table (OK / Fault):
 Thermal overload
 Failed to Start / Low Flow
 Control power available
 Field isolator

For the Filtrate system:
 Pump system Set points:
 Filtrate return flow (L/s)
 Filtrate pump station level (0-4m)

Pre-Configured Trends
 Filtrate return flow (L/s)
 Filtrate pump station level (m)
 Alarm log

Reports
Daily Reports:

 Minimum / Average / Maximum filtrate flows
 Daily total filtrate flow
 Filtrate pump duty selection
 Total pump hours run (per pump)
 Total power consumption (kWh)
 Pump efficiency (kWh/ML)

Monthly Reports:
 Minimum / Average / Maximum filtrate flows
 Monthly total filtrate return flow
 Total pump hours run (per pump)
 Total power consumption (kWh)
 Pump efficiency (kWh/ML) – per pump
 Alarm log
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2.6 SCADA PAGES

SCADA SLUDGE DEWATERING SYSTEM PAGE
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SCADA FILTRATE PUMP STATION PAGE
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2.7 CONTROL DESCRIPTION
This section describes the functional operation of the Plant Control System for the Inlet
Works. It addresses the functional standards used to ensure standardisation and also
outlines the Inlet Works functionality provided by the Plant Control System.
Note that this section does not address the System Hardware or Software and associated
details, I/O, Control Hierarchy or Organisation Blocks etc directly related to the
development and documentation of the PLC and SCADA software.

2.7.1 GLOSSARY OF TERMS
Term Description

Citect The SCADA software package used to control the
equipment.

DOL Direct On Line electrical motor starter

LOI Local Operator Interface

OWS Operator Work Station

NIC Network Interface Card. A generic term describing the
10/100 UTP Ethernet cards used to network equipment (PCs,
PLCs, printers, routers, etc).

PLC Programmable Logic Controller. A PLC is designed specifically
to control industrial processes under industrial conditions.

SCADA Supervisory Control And Data Acquisition. A generic term for
a centralized control system typically consisting of PLC’s and
control terminals.

TCP/IP Transmission Control Protocol / Internet Protocol. A common
way of describing a suite of protocols used by devices
configured with an NIC.

VSD Variable Speed Drive

2.7.2 FUNCTIONAL STANDARDS
The functional standard is split into the following:

 Equipment Control Modes
 Equipment Control Functions
 Other Standard Blocks

The Equipment Control Modes are the only ones to be considered in this section.
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2.7.3 EQUIPMENT CONTROL MODES
All controlled equipment generally has four control modes:

 Disabled (Off)
 Local Manual (Not selectable at OWS)
 Remote Manual
 Remote Automatic

If the equipment is selected by the operator for Local Manual Control at the MCC, then
this status is indicated on the OWS. The operator is able to start and stop (or open and
close) the equipment independently of the SCADA system while in this mode. The remote
mode of control for equipment is operator selectable from the OWS. The operator shall
select from Disabled, Manual, and Automatic modes – the operations of these modes are
defined below.
2.7.3.1 SEQUENCE CONTROL
Plant Sequences are groups of equipment that run together under automatic control,
according to a defined series of steps, loops, times, and interlocks. The normal operation
of these sequences is that they are constantly in running mode, but the facility exists for
the operator to start and stop the operation of the sequence. Each sequence has ‘Start’
and ‘Stop’ buttons for controlling the sequence, and a Running/Stopped feedback to
show the status of the sequence.
2.7.3.2 EQUIPMENT AVAILABILITY
Controlled equipment is defined as being available if the equipment is in Remote
Automatic mode and it is not in a Fault state.
Process instrument is defined as being available if its signal is valid, and it is not in a critical
Fault state.
2.7.3.3 DISABLED (OFF) MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Off’ position. When equipment is placed in the Disabled (Off) Mode, the
equipment cannot be operated either manually or automatically by the control system,
and no alarms are generated for this equipment.
This mode shall generally be used for maintenance purposes.
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2.7.3.4 LOCAL MANUAL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Local’ position. The selection of this mode is indicated on the OWS.
When Operated in Local Mode, the Operator is able to Start/Stop or Open/Close the
Equipment (pumps, motors, valves etc).

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Manual or Automatic mode, and Local Manual Mode is
selected, then the equipment shall stop/close

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock No equipment or process Interlocks exist in this mode. Care must
be taken by the Operator when operating the equipment

Stop / Close
Command

Run until Stopped by Operator OR UPON POWER LOSS or fault

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment device will Automatically Start/Open
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2.7.3.5 REMOTE MANUAL CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Manual by selecting the ‘Manual’ software button on the OWS.
When equipment is placed in the Manual Mode, the Operator is able to Start/Stop or
Open/Close the Equipment (pumps, motors, valves etc) from the OWS.

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Automatic Mode, and Remote Manual Mode is
selected, then the equipment shall continue to run and it shall
adjust its speed or position (if applicable) to the Manual Set-
point set on the OWS

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Manual)

The equipment may only be started if the defined manual
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment/device will Automatically Start/Open

2.7.3.6 REMOTE AUTOMATIC CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Automatic Mode by selecting the ‘Automatic’ software button on the OWS.
Automatic Mode is the ‘normal’ mode of control for all plant. When equipment is placed
in the Automatic Mode, the control of the equipment is defined by a series of conditions,
set points, and delay times as follows:

Details
Command A Logical Expression controlled by the equipment’s automatic

sequence, that when true Starts/Opens the equipment

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Automatic)

The equipment may only be started if the defined Automatic
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode and
Standby equipment/device is available then the Standby
equipment/device will Automatically Start/Open
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2.7.3.7 DUTY / ASSIST CONTROL
Equipment may be in the Duty/Assist Control configuration if the process requirement is at
times not able to be provided by only the duty item of equipment operating, and requires
the operation of both the duty and assist equipment. Start and Stop conditions are
defined for the operation of the Duty equipment, and for the Assist equipment.
If the Duty equipment is unavailable (Faulted, Disabled or Manual Stop), then the Assist
equipment is called to operate with the duty equipment parameters. The duty is operator-
selectable remotely from the OWS as Duty, Assist, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.8 DUTY/STANDBY
Pumps may be in the Duty/Standby Control configuration if the process requirement is
able to be provided by only one pump operating. Start and Stop conditions are defined
for the operation of the Duty Pump.
If the Duty Pump is unavailable (Faulted, Disabled or Manual Stop), then the Standby
Pump is to operate in place of the Duty Pump. Pump Duty is operator-selectable remotely
from the OWS as Duty, Standby, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.9 MODE SELECTION
Modes are selectable by the Operator at OWS. A number of Modules as detailed further in
this document may operate in different modes. Typically a mode is used to select a
specific control method (set-point and Instrument) for the module to operate in Cascade
(Remote Automatic). A Mode Selection is only permitted if all instruments required for that
mode are available. Where a Mode is operating and a fault arises on an instrument then if
a Fail back mode is specified (must be Available), then this mode is selected as the new
operating mode ‘Automatically’.

2.7.4 SYSTEM SOFTWARE – SCADA
The control room contains a Citect SCADA terminal running on a PC. The Citect SCADA
system provides the plant mimics, operator control, alarms and trends for the day to day
operation of the entire plant. All process instrumentation, variable speed drive data, and
setpoints are trended by the Citect SCADA system, and are displayed on the predefined
Trend Pages, or selected on the Operator configurable Trend Pages.
Plant alarms also are logged to the Alarm Log by the Citect SCADA system.
The SCADA included all programming of the Citect SCADA using standard functions
blocks that were supplied by QUU.
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2.7.5 SECURITY ACCESS LEVELS
Security Access Level will be based as follows:

 Operator Level – Day to day plant operations and setpoints
 Engineering – Access to setpoints and process tuning
 Administrator – Complete Access
 Commissioning – Access to Setpoints, process tuning and remote access to the

plant.

2.7.6 DATA / TREND STORAGE REQUIREMENTS
The SCADA system was configured so that it handles all the alarms on the plant and
notifies the operators on the SCADA. The system incorporated the following alarms:

 Physical drive faults as per the typical schematics and the I/O lists including items
such as thermal overload, motor over temperature, seal failure (where applicable)

 Derived faults such as pump failed to start, valve failed to open, instrument out of
range etc

 Critical alarms such as high level signals, analyser high readings, low flows etc as
per the description in the functional specification

 Low and high levels in sumps, wet wells and storage tanks
 All alarms will be able to reset from the OWS screen via an operator action. Alarms

have been categorised in accordance with the HMI Guidelines document
During power failure, all alarms that would normally be generated by a power failure (eg
pump fault, valve fault etc) are inhibited, and will not appear on the alarm or event log.
These alarms revert back to their normal state after an operator adjustable time period
after restoration of power.
NB: SCADA Setpoint input via the OWS by the Operator is standard decimal, i.e.
increments of ‘0.05’ as opposed to ‘0.01’ (not supported).

2.7.7 POWER FAILURE
On power failure, the system fails close/shut and alarms to the Operator that a power
failure has occurred. A backup generator will automatically start to provide power in lieu
of the mains.
This alarm that a Power failure has occurred is a critical alarm and will dial out to the
Operator. Failing to Start/Faults from the back-up generator will also dial out to the
Operator.
The backup generator should be cheked weekly for its readiness for operation such as oil
and fuel (diesel).  The generator should be used (manually change over from mains
power) at least once a month.

2.7.8 SET-POINTS (OPERATOR ADJUSTABLE AND HARD CODED)
Tabulated below is the set-point required for the control system to operate the Power
Failure Logic.

SET-POINT
Type Variable

Type
Def Range Units HMI

Input/Who
de-bounce

Min Max

Process Set-
point

Mains Healthy
Delay

INT 5 0 10 min Y / ENG N/A
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2.7.9 AUTOMATIC CONTROL – RE-STARTING
The re-starting of the Plant using either Mains Power or Generator Power is controlled in a
sequenced approach using the PLC.
2.7.9.1 RE-START MODE – USING BACK-UP POWER

Control Logic Details – Back-Up Power
DetailsControl Details

Plant Re-Start  Plant is operating with backup power (SCADA displays
runtime for plant operation using backup power,
logged and reported)

 Return plant to safe state (all valves, pumps blowers
and motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Whilst the plant is operating in back-up power mode,

the sludge dewatering system is inhibited
2.7.9.2 RE-START MODE – USING MAINS POWER

Control Logic Details – Mains Power
DetailsControl Details

Plant Re-Start Once mains Healthy delay has elapsed:
 The plant shuts down in a controlled sequence and

returns to safe state (all valves, pumps blowers and
motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Sludge dewatering system is Available
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2.7.9.3 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator Trigger Response Alarm Description P

Power Status Mains Failure System Fails to Safe State
Generator starts operation

Mains Failure Alarm

Generator
Status

Fault None Generator Fault

2.7.9.4 MONITORING
The following is displayed on the OWS:

 (General) Plant Running on Generator or Mains
 (Specific) Time that Generator has been running for

2.7.9.5 TRENDING
The Power Trend page displays the Generator Run-time.

2.7.10 SLUDGE DEWATERING EQUIPMENT
2.7.10.1 SLUDGE DEWATERING EQUIPMENT – CONTROL DEVICES
The equipment (digital and analogue) specified as part of the system is detailed in the
following tables, along with specific control criteria/characteristics.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

PU_-0530-001/2 SCUM / WAS Pump 1/2 VFD Sludge SEQ

CV_-0420-003 Incline Sludge Belt Conveyor DOL Sludge SEQ

CV_-0420-004 Sludge Bin Conveyor DOL Sludge SEQ

PU_-0530-001 Wash-water Booster Pump DOL Sludge SEQ

SV_-0210-021 Service Water Wash Valve DV w FB Sludge SEQ

NB: The ‘Device level Interlocks’ (if any) are specified further in the document

Sludge Dewatering Equipment (Control Device)
2.7.10.2 SPECIFIC CONTROL CHARACTERISTICS
None
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2.7.10.3 INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to analogue instruments and digital switches.

Equipment
Tag

Description Filtered Type

FIT-0420-001 WAS Flow Yes FM

PS_-0420-004 WAS Booster Pressure DI

Sludge Dewatering Equipment (Instrumentation)
2.7.10.4 SPECIFIC CONTROL CHARACTERISTICS
None
2.7.10.5 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/operational requirements.

SET-POINTS
Type Variable

Type
Def Range Units HMI

Input
/ Who

de-
bounceMin Max

Process Set-point

Scum/WAS Pump Waste
Volume

0 100 m 3 Y /
ENG

N/A

Scum/WAS Pump Flow-rate 2 0 10 L/s Y /
ENG

N/A

Service Water Booster Pump
Run on Time

INT 900 sec Y /
OP

N/A

Inclined Sludge Conveyor
Run-On Time

INT 860 sec Y /
OP

N/A

Bin Conveyor Run-On Time INT 899 sec Y /
OP

N/A

Sludge De-watering Set-Point Table
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2.7.10.6 AUTOMATIC CONTROL
Sequence of Operation
The following is the sequence of operation for Sludge dewatering:
Start-Up Pre-Requisites (Availability):
Prior to issuing a ‘Start’ of the Andritz GDD/BFP, the following availability requirements are
checked:

 Availability of sludge space in the bin (not high level) (LS_-0420-006).
 Availability of service water and booster pump (PU_-0420-005).
 Availability of the inclined sludge conveyer and bin conveyer (CV_-0420-003 and

CV_-0420-004).
 Availability of polymer system.
 Availability of the filtrate pump station (PU_-0420-001 or PU_-0420-002 and LIT-0420-

023 and FIT-0420-026).
Start-Up:
The dewatering system start sequence is as follows:

 Start service water
 Start bin conveyor
 Start sludge conveyer
 Start BFP then GDD
 Start service water booster pump
 Start polymer dosing
 Start WAS pumps

Shut-down:
The dewatering system stop sequence is as follows:

 Stop WAS pumps
 Stop polymer dosing
 Stop GDD, then BFP post run-on time
 Stop service water booster pump and service water solenoid valve post run-on

time
 Stop sludge conveyer post run-on time
 Stop bin conveyor post run-on time
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WAS Pump Control
The WAS pumps are used to draw scum from the MBR scum collection tanks, and operate
to maintain a specific flow into the sludge dewatering. They are used to transfer an
operator specified volume to the sludge dewatering system.
Start-Up Pre-Requisites (Availability):
The MBR Mode is in Wasting ‘Fixed Level’ control. The MBR logic will check all availability
requirements prior to allowing the ‘Waste’ mode to be selected.

Control Logic Details
DetailsControl Details
WAS Scum
Pump

Start the Duty WAS Scum Pump

IF transferred volume (Accumulated Total of the WAS Flow-meter
FIT-0420-001)  since this wasting period began is greater than
‘Scum/WAS Pump Waste Volume’
Then Stop the Duty Scum/WAS Pump

NB: The remaining volume will be displayed on Process Page.

Duty Control The Duty of the Scum/WAS Pumps Mirrors the duty of the
Membrane Units

NB: IF Duty Pump fails, the Operator can open manual valves
in the

field to allow Scum/WAS Pump 2 to Operate for MBR 1

Control Loop
A site commissioned set-point for the flow-rate of the Scum/WAS pump is entered at the
OWS. This value does not change unless changed by the site engineer. The value is
adjustable in the range of Scum/WAS Minimum/Maximum Flow Rate set-points.
A single loop control algorithm is used and implemented with a Standard Siemens PID
Function Block. The Scum/WAS Flow-rate is compared to the Flow-rate set-point. On an
increase in flow-rate measured value it decreases the Scum/WAS Pump Speed and
similarly on a decrease in flow-rate measured value, it increases the Scum/WAS Pump
Speed.
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Washwater Control (Service Water)
Service Water is supplied to the dewatering system by means of a solenoid valve and a
booster pump.
Start-Up Pre-Requisites (Availability):
The MBR Mode is in Wasting ‘Fixed Level’ control.

Control Logic Details
DetailsControl Details
Service
Water Valve

Open the Service Water Valve SV_-0420-002

See below for Close details

Booster
Pump

Start the Service Water Booster Pump (PU_-0420-005)

If the required ‘Transfer Volume’ has been achieved and the
period of time specified by ‘Service Water Booster Pump Run On
Time’ has elapsed
Then Stop the Service Water Booster Pump

Device Level Interlocks
The control blocks for the following devices have the interlock conditions as detailed
below.

Table

Device I/L Source Permissive Trip Action

Man Auto

Scum / WAS
Pumps
PU_-0530-001/2

LS_-0530-001/2 – Low Normal Normal Shut-Down Duty
WAS Pump

Combined
GDD/BFP System

PS_-0420-004 – Low Normal Normal Shut-down
GDD/BFP System

Sludge Dewatering Device Level Interlocks
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Abnormal Conditions
The following table details the Abnormal Alarm conditions and there affect on the system.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm
Description

P

PU_-0530-001 Isolated Shut-down – WAS Pump
Shut-down – Sludge dewatering

Scum/WAS
Pump # - Not
Available

Check WAS Pump# local isolator and
switchroom isolator status.  Rectify if
applicable.

CV_-0420-003
CV_-0420-004

Fault Shut-down – GDD/BFP System
Shut-down – WAS Pump
Shut-down – Washwwater System

Conveyor # –
Not Available

PU_-0420-005 Isolated Shut-down - GDD/BFP System
Shut-down – WAS Pum

Wash-Water
Booster Pump
– Not Available

Check PU_-0420-005 local isolator and
switchroom isolator status.  Rectify if
applicable

PS_-0420-004 Low Shut-down – Sludge Dewatering

Check if service water system is online,
available and operating in the correct
status.

Check manual isolation valves status.
Open/close as required.

Check PU_-0420-005 is in correct operating
status.

Check if service water washdown valves
on BFP and GDD are in correct positions
(open/close it as required)

PU_-0530-001/2
CV_-0420-003
CV_-0420-004
PU_-0420-005

# of
Starts

IF No. of Starts in 1Hr exceeds SP
Then Shut-down Sludge Dewatering

Motor Too
many Starts
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Initiator Initiator
Trigger

Response Alarm
Description

P

GDD / BFP Not
Healthy

Shut-down – Sludge Dewatering

Check if any emergency stops are
latched.  Rectify if applicable.

Sludge Dewatering System Faults and Responses
2.7.10.7 MONITORING
The following is displayed on the SCADA:

 Specific Control selections as detailed in the Operations Section below.
 The status/measured value of each instrument in the Equipment Instrument table.
 The required status of each device as listed under the Equipment Control Device

table.
 Alarms as referred to in the Abnormal Conditions table above.

2.7.10.8 CALCULATIONS
Remaining Sludge
The remaining sludge to be transferred is following is displayed on the SCADA:

Details

Volume Remaining = Required Volume – (Current Flow Total - Start Flow Total)
Wherethe Input Parameters are:
Start Flow Total: Recorded Scum/WAS flow totaliser value on start of Sludge
Wasting

Remaining Time (Sludge)
The sludge remaining time is displayed on the SCADA:

Details

Remaining Time (min) =  (Volume Remaining / WAS Flow) / 60

2.7.10.9 TRENDING
The following specific Group Trend displays have been configured for the Sludge
Dewatering System and are accessible directly from the Sludge Dewatering Page.
Sludge Dewatering
This Trend page displays the following:

 Scum/WAS system flow set-points (L/s)
 Scum/WAS system flow rate (L/s)
 Scum/WAS system accumulated daily volume (kL)
 Scum/WAS pump 1 accumulated daily run time (hrs)
 Scum/WAS pump 2 accumulated daily run time (hrs)
 Motor power (for individual motors)

2.7.11 POLYMER DOSING SYSTEM
The Polymer System is a package unit complete with an integral Local Control Panel
(LCP), so the required output from the PLC is limited.
2.7.11.1 INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to a digital switch.
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Equipment Tag Description Filtered Type

LS_-0461-001 Polymer Storage Tank Level Switch De-bounce DI

Polymer Dosing System Equipment (Instrumentation)
2.7.11.2 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Alarms) that are required for the control system
to operate the equipment to meet the functional/operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input
/ Who

de-
bounceMin Max

Process Set-points

Polymer Dose Rate 0 mg/L Y /
ENG

N/A

Minimum WAS Flow for
Dosing

0.2 L/s Y /
OP

N/A

Polymer Dosing Set-Point Table
2.7.11.3 AUTOMATIC CONTROL
The polymer dosing system receives Start and Stop commands from the PLC system along
with a required Speed Set-point.
Run Logic
Start-Up Pre-Requisites (Availability):
The Polymer Dosing sequence is inhibited if the General Availability Requirements are not
‘Set’.
The Logic used to Start/Stop the polymer system is detailed below:

Control Details

Polymer Dosing IF the WAS Flow as measured by FIT-0420-001 is above the ‘Minimum
WAS Flow for Dosing SP’
Then

Start the Polymer Dosing System with Required SP
Else Stop the Polymer Dosing System

General
Availability
Requirements:

Polymer Storage Tank level not Low
Polymer Motor Fault – Normal
Polymer Water Flow - Normal

Polymer System Run Logic
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Abnormal Conditions
The following table details the Abnormal Alarm conditions and their affect on the system.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the operator OWS
 P: Alarm Priority

Initiator Initiator Trigger Response Alarm Description P

Polymer
System

Motor Fault
Low Water Flow

Shut-down Polymer Dosing
Wasting – Shutdown

Polymer System Fault
Wasting Shut-down

Check if potable water is
available to the polymer
system.

Check if potable water
solenoid valve is operating
correctly.

LS_-0461-001 Low Shut-down Polymer Dosing
Wasting – Shutdown

Polymer System Fault
Wasting Shut-down

1

Check polymer supply for
the polymer system.
Refill/replace polymer
supply drum if applicable.

Polymer Dosing System Faults and Responses
2.7.11.4 MONITORING
The following is displayed on the SCADA:

 Specific control selections as detailed in the Operations Section below.
 The status/measured value of each instrument in the Equipment Instrument table.
 The required status of each device as listed under the Equipment Control Device

table.
 Alarms as referred to in the Abnormal Conditions table above.

2.7.11.5 OPERATIONS
There are no specific operation selections for this system.
2.7.11.6 TRENDING
The following specific Group Trend displays will be configured for the polymer dosing
system and be accessible directly from the Polymer Dosing Page.
Polymer Dosing
This polymer dosing Trend page displays the following:

 Dosing rate SP (mg/L)
 Dosing pump speed SP (L/s)
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2.7.12 FILTRATE PUMP STATION
The equipment (digital and analogue) specified as part of the system is detailed in the
following tables, along with specific control criteria/characteristics.
2.7.12.1 CONTROL DEVICES
The following table details the control devices for the system, which is limited to pumps.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

PU_-0420-001 Filtrate Pump 1 DOL

PU_-0420-002 Filtrate Pump 2 DOL

NB: ‘Device Level Interlocks’ (if any) and are specified further in the document

Filtrate Pump-Station System Equipment (Control Device)
2.7.12.2 INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to analogue instruments and digital switches.

INSTRUMENTATION
Equipment Tag Description Filtered Type

LIT-0420-023 Filtrate Pump-station Level
Transmitter

AI

FIT-0420-026 Filtrate Return Flow-meter FM

LS_-0420-024 Filtrate Pump-station High Level
Switch

De-
bounce

DI

Filtrate Pump-Station System Equipment (Instrumentation)
2.7.12.3 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounceMin Max

Process Set-point

Allowable Pump Starts per
Hour

INT 10 0 20 N/A Y / OP

Alarm Set-points

Filtrate Pump-station High
High Level

REAL 1.65 0 4 m Y / OP TBC
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SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounceMin Max

Filtrate Pump-station High
Level

REAL 0.80 0 4 m Y / OP TBC

Filtrate Pump-station Low
Level

REAL 0.50 0 4 m Y / OP TBC

Filtrate Pump-station Low
Low Level

REAL 0.30 0 4 m Y / OP TBC

Specific Control Selections

Filtrate Pump-station Duty
Changeover Period

1 14 Days Y / OP N/A

Filtrate Pump-station Duty
Changeover Time of Day

Date/Time D/H/
M

Y / OP N/A

Filtrate Pump-Station Set-Point Table
2.7.12.4 AUTOMATIC CONTROL
The Filtrate Pump-station System consists of two fixed speed pumps which are configured
to operate in a Standard Duty / Standby arrangement. The fixed speed pumps are
controlled via the discreet levels in the pump-station.
Overall Control Scheme
The figure below show the overall control scheme designed to meet the required
functionality of the filtrate pump-station. It consists of the following main Code Blocks;

 Availability Logic
 Level Control
 Duty Control

The above code blocks are discussed in the following sections

Filtrate Pmp 2

RN

I/L

RN 1

DUTY Filtrate Pump AV

BL DUTY CNTRL

RN

AV
RN 2

LIT-0420-023 AV

Filtrate Pmp
1 or 2 AV

Filtrate Pmp1

RN

I/LAvailability
Logic

Lit-0420-023 Lo Lo

Level
Control

High Level / Start Pumping
LIT-0420-023 PV

Low Level / Cease Pumping

Lit-0420-023 Lo Lo

Filtrate Pump-Station Overall Control Scheme
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Filtrate Control Logic
The Filtrate Pump-station is considered available if the following conditions are met

 A single duty filtrate pump is available for Automatic Operation.
 The pump station level transmitter is available for Automatic Operation.

Control Logic Details
DetailsControl Details
Filtrate
Pump

IF Filtrate Pump-station Level as measured by ‘LIT-0420-023’ is
greater than the High Level Alarm SP
Then Run the Duty Filtrate Pump

IF Filtrate Pump-station Level as measured by ‘LIT-0420-023’ is less
than the Low Level Alarm SP
Then Stop the Duty Filtrate Pump

Duty Control
A standard Duty Control Code block is used to control which filtrate pump-station is run at
a particular time. The availability of each device is monitored continuously so that an
automatic changeover can be executed if required.
Device Level Interlocks
The control blocks for the pumps will have the following device level interlock associated.

Table

Device I/L Source Permissive Trip Action

Man Auto

PU_-0420-001/2 LIT-0420-001/2 Low Low
FIT-0100-001 Flow – High

High High
NB: High and High High
alarms are overridden if LS_-
0420-024 is Active

Norm Norm Filtrate Pump Shut-
down

Filtrate Pump-Station System Device Level Interlocks
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Abnormal Conditions
The following table details the Abnormal Alarm conditions and there affect on the System.
The details considered are;

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 Tag name: Data Block Neumonic
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator OWS
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm Description P

PU_-0420-
001/2

Isolated Duty - Shutdown
IF stdby – Avail
Then Rotate Duty

Else FW System – Shutdown

Filtrate Pump-station
Pump # - ISOL
Filtrate Pump-station
System Failure

2

1

Check PU_-0420-001/2 local
isolator and switchroom
isolator is in correct position.
Rectify if applicable.

PU_-0420-
001/2

Fault
(Thermal
Overload,
Seal
Failure)

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty

Else FW System – Shutdown

Filtrate Pump-station
Pump # - Fault
Filtrate Pump-station
System Failure

2

1

FIT-0420-026 < Low Flow
Alarm SP
(de-
bounce)

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty

Else SW System – Shutdown

Filtrate Pump-station
Pump # - Low Flow
Filtrate Pump-station
System Failure

2

1

Check manual isolation
valves status. Open/close as
required.

FIT-0420-026 Fault None Filtrate Pump-station
Flow-meter – Fault

2

LIT-0420-002 Fault Pump Station - Shutdown Filtrate Pump-station
System Failure
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Initiator Initiator
Trigger

Response Alarm Description P

LIT-0420-002
LS_-0420-024

High High None Filtrate Pump-station
Level – High High
Water System Pump
Station Overflow

2

1

Check filtrate pump sation is
in correct operating status.
Rectify as required.

Check filtrate pump station
level and inlet to pump well.

Check if excessive flow is
feeding to pump well via

- Sludge dewatering
drain &/or

- C-tub drain to
filtrate pump well

PU_-0420-
001/2

Starts IF No. of Starts in 1Hr exceeds
SP
Then Rotate Duty

Filtrate Pump-station
Pump # To Many Starts 2

Filtrate Pump-Station System Faults and Responses
2.7.12.5 OPERATIONS
There are no specific Modes of Operation for this system.
2.7.12.6 TRENDING
The following specific group trend displays have been configured for the pump-station
system and be accessible directly from the filtrate pump-station system page.

 Filtrate Return Flow
 Filtrate Pump-station Level
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2.8 DRAWING LISTING
2.8.1 SCUM REMOVAL, SLUDGE WASTING & DEWATERING EQUIPMENT

 486/5/5 – 0094-013 – Sludge Dewatering and Polymer Dosing – P & ID
 486/5/5 – 0094-287 – Sludge Dewatering – Sludge Dewatering General

Arrangement
 486/5/5 – 0094-288 – Sludge Dewatering – Sludge Dewatering Access Platform

Arrangement
 486/5/5 – 0094-291 – Polymer Dosing – Polymer Dosing General Arrangement
 486/5/5 – 0094-297 – Sludge Dewatering – Sludge Dewatering Conveyor

Arrangement

2.8.2 FILTRATE PUMP STATION
 486/5/5 – 0094-014 – Filtrate – Filtrate Pump Station – P & ID
 486/5/5 – 0094-295 – Filtrate – Filtrate Pump Station Arrangement
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2.9 ISOLATION VALVE LISTING
2.9.1 WAS/SCUM PUMPS EQUIPMENT

Sections For Maintenance Manual Isolation Valves
Mono C14K (Variable Speed) Pump
WAS/Scum Pump (PU_-0530-001)

DN50 Keystone F952 Knifegate Valve
(VV_-0530-013)
DN50 Keystone F952 Knifegate Valve
(VV_-0530-016)
DN50 Keystone F952 Knifegate Valve
(VV_-0530-023)

Mono C14K (Variable Speed) Pump
WAS/Scum Pump (PU_-0530-002)

DN50 Keystone F952 Knifegate Valve
(VV_-0530-013)
DN50 Keystone F952 Knifegate Valve
(VV_-0530-023)
DN50 Keystone F952 Knifegate Valve
(VV_-0530-026)

Endress + Hauser 50W2H Flowmeter
WAS/Scum (FITQ-0410-001)

DN50 George Fischer F546 Ball Valve
(VV_-0420-021)
DN50 George Fischer F546 Ball Valve
(VV_-0420-022)

2.9.2 COMBINED GDD/BFP
Sections For Maintenance Manual Isolation Valves

Andritz PP-G 1000 Belt Filter Press
(BFP-0420-003)

DN50 George Fischer F546 Ball Valve
(VV_-0420-022)
DN25 Keystone F152 Ball Valve
(VV_-0420-006)
DN25 Keystone F152 Ball Valve
(VV_-0420-007)
DN15 Keystone F152 Ball Valve
(VV_-0420-012)

Andritz PD-M 1000 Gravity Drainage Deck
(GDD-0420-001)

DN50 George Fischer F546 Ball Valve
(VV_-0420-022)
DN25 Keystone F152 Ball Valve
(VV_-0420-008)

2.9.3 POLYMER DOSING SYSTEM EQUIPMENT
Sections For Maintenance Manual Isolation Valves

Siemens PB 16 Polymer Dosing System
(PU_-0461-001)

DN50 Keystone F152 Ball Valve
(VV_-1020-020)
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2.9.4 SANWEST INCLINED CONVEYOR
Sections For Maintenance Manual Isolation Valves

Sanwest MR35-5.7 Inclined Conveyor
(CV_-0420-003)

DN50 George Fischer F546 Ball Valve
(VV_-0420-022)
DN25 Keystone F152 Knifegate Valve
(VV_-0420-006)
DN25 Keystone F152 Knifegate Valve
(VV_-0420-007)
DN25 Keystone F152 Knifegate Valve
(VV_-0420-008)

2.9.5 SPIRAC SLUDGE BIN
Sections For Maintenance Manual Isolation Valves

Spirotainer STU355 Sludge Bin
(TK_-0420-001)
Complete with Screw Conveyor
(CV_-0420-004)

DN50 George Fischer F546 Ball Valve
(VV_-0420-022)
DN25 Keystone F152 Knifegate Valve
(VV_-0420-006)
DN25 Keystone F152 Knifegate Valve
(VV_-0420-007)
DN25 Keystone F152 Knifegate Valve
(VV_-0420-008)

2.9.6 WASHWATER PUMP EQUIPMENT
Sections For Maintenance Manual Isolation Valves

Grundfos CR15 Pump
Washwater Booster (PU_-0420-005)

DN50 George Fischer F546 Ball Valve
(VV_-0420-001)
DN50 George Fischer F546 Ball Valve
(VV_-0420-003)

2.9.7 FILTRATE PUMP STATION EQUIPMENT
Sections For Maintenance Manual Isolation Valves

Grundfos SEV.80.80 (Submersible) Pump
Filtrate (PU_-0420-001)

DN80 Keystone F952 Knifegate Valve
(VV_-0420-026)

Grundfos SEV.80.80 (Submersible) Pump
Filtrate (PU_-0420-002)

DN80 Keystone F952 Knifegate Valve
(VV_-0420-027)

Endress + Hauser 50W80 Flowmeter
Filtrate (FITQ-0450-026)

DN80 Keystone F952 Knifegate Valve
(VV_-0420-026)
DN80 Keystone F952 Knifegate Valve
(VV_-0450-027)
DN80 Keystone F952 Knifegate Valve
(VV_-0420-028)
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1 INTRODUCTION
The Canungra sewage treatment plant (STP) treats wastewater from the Canungra region
in the Scenic Rim Area.
The plant is designed to process average dry weather flows up to 300m3/day and 1500EP.
Note however that initial hydraulic capacity will be limited to 240 m3/day and 935EP until
2016; at which time two additional membrane modules will be installed.
The Canungra STP is divided into the following sections;

 Inlet Works (Screens, Grit Removal and Wet Weather By-Pass)
 Secondary Treatment Processes (Anaerobic, Pre-anoxic, Aeration, De-aeration,

Post-Anoxic, Scum and Wasting and RAS Recycle Pump Stations)
 Tertiary Treatment Processes (MBR Process) and Creek Outfall
 Sludge Handling (Polymer System, Sludge Dewatering Unit and Sludge Storage)
 Chemical Dosing (Sugar, Sodium Hydroxide, Sodium Hypochlorite and Aluminium

Sulphate)
 Utilities (Compressed Air, Service Water, Potable Water and Back-up Generator)

The information contained in this operating manual has been prepared from the process
schedules, functional descriptions and arrangement and assembly drawings – with the
basic structure of the manual being divided into nine headings for each section.
The nine headings include the following for the Inlet Works Section:

 2.1 Process Overview
 2.2 Equipment Listing
 2.3 Process Schedule
 2.4 Operational Description and Overview (Process)
 2.5 Operation Setpoints, Modes of Control, Alarms and SCADA/OWS (Modes of

Control)
 2.6 SCADA Pages
 2.7 Control Description
 2.8 Drawing Listing
 2.9 Isolation Valve Listing

NB – Heading 2.7 overlaps headings 2.4 and 2.5 in relation to programming of the PLC /
SCADA; and is therefore more detailed.
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2 1000 UTILITIES
2.1 PROCESS OVERVIEW
This section covers the provision of potable water, service water, and compressed air.
The potable water is supplied at towns mains pressure and has usage in the amenities
area, for safety showers and eye washes, as well as for ‘topping-up’ the service water well
in the event the well level is too low.
Service water is obtained from the permeate storage tank, and is distributed throughout
the plant for usages including sprays to process areas (liquid surfaces and screens), wash-
down hoses, and to the booster (washwater) pump for high pressure sludge dewatering
system belt sprays. The two service water pumps are part of a proprietary assembly which
includes an accumulator to limit excessive starting and stopping of pumps.
Compressed air is supplied from two compressors which feed into an accumulator and
dryer for use as plant instrument quality air to pneumatic valves, and also a supply to the
GDD/BFP (sludge dewatering system) pneumatic control panel for belt tracking etc.

2.2 EQUIPMENT
2.2.1 POTABLE WATER

 One solenoid valve (service water make-up) (SV_-1020-013)

2.2.2 SERVICE WATER
The service water pump station consists of the following equipment:

 One concrete service water wet well (TK_-1030-001)
 Two Grundfos model CRI15-06 vertical multi-stage service water pumps (PU_-1030-

001 and PU_-1030-102)
 One Grundfos service water accumulator (TK_-1030-002)
 One Vega ultrasonic level transmitter, model SN61 (LIT-1030-002)
 One Endress + Hauser model 50W50 flowmeter (FIT-1030-001)
 One Endress + Hauser pressure transmitter (PIT-1030-004)

2.2.3 COMPRESSED AIR EQUIPMENT
The compressed air process comprises the following equipment;

 Two Atlas Copco model LFX 1.5-10 (piston) air compressors (CP_-1011-001 & CP_-
1011-002)

 One Atlas Copco. air receiver (PV_-1011-001), complete with pressure transmitter
(PIT-1011-003), High pressure switch (PS_-1011-002), and drain solenoid valve (SV_-
1011-007)

 One Atlas Copco model FX1 air dryer (AD_-1011-001)
 One Atlas Copco model DD17 pre-filter (FLT-1011-001) complete with differential

pressure indicator (PDF-1011-001)
 One Atlas Copco model DD17 post-filter (FLT-1011-002) complete with differential

pressure indicator (PDF-1011-002)
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2.3 OPERATIONAL DESCRIPTION & OVERVIEW
2.3.1 POTABLE WATER SUPPLY
Town mains pressure potable water is provided to the plant. Potable water is required for
the following:

 Site amenities
 Safety showers and eyewashes
 Make up water for the polyelectrolyte via solenoid valve (SV_-1020-023)
 Service water make-up via solenoid valve (SV_-1020-013)

2.3.2 SERVICE WATER SYSTEM
The service water pump station operates to provide recycle water for onsite use including
wash down hoses, cleaning screens, washwater for belt filter press, membrane cleaning
etc.
The level, flow and pressure are monitored continuously. A back-up potable water system
is available in case of lack of water supply for the service water system. The duty/standby
pumps (PU_-1030-001 & PU_-1030-002) operate via a PID loop to maintain pressure in the
service water main supply line. The duty pump will control to maintain a pressure setpoint
(operator adjustable). High High pressure and Low Low level interlocks interlock the service
water pumps.
In case of excessive stop/starts of the duty pump, if the pumps start/stop more than
11times (engineer adjustable) within an hour, an alarm will be raised and the standby
pump will operate.
Service water flow is monitored. In the event that the service water pump station is
‘running dry’, the potable water supply will direct flow to the service water tank. This is
triggered if the water level in the service water well falls below Low level. The potable
water supply solenoid valve (SV_-1020-013) will remain open for an operator set timer
during this period or until a high level setpoint (LIT-1030-002) is reached.

2.3.3 COMPRESSED AIR SYSTEM
Two air compressors and air preparation components (incl. air dryer) have been supplied
as a proprietary package, and provide compressed air in duty standby mode to maintain
air pressure in the main air receiver.
The duty/standby compressors start/stop according to the air receiver pressure transmitter
(PIT-1011-003) to maintain a pressure gradient to supply instrument quality air for the
pneumatic valves and the sludge dewatering unit.
A high pressure switch (PS-1011-002) stops the compressors and raises a High High pressure
alarm; and the air receiver has an automated solenoid valve (SV_-1011-007) to drain
condensate on a timer basis.
The duty/standby compressors will start and stop on air receiver pressure levels as detailed
in clause 1.5.4.5
In case of excessive stop/starts of the duty compressor, if the compressor start/stop more
than 11times (engineer adjustable) within an hour, an alarm will be raised and standby
pump will operate.
The air dryer (AD_-1011-001) is always powered, and reduces the moisture content in the
compressed air.
The compressed air system is independent of the main plant operation and is always
available.
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This section outlines some key operating notes regarding the Utilities Systems for the
operator as a guideline:
Permeate Storage Tank, Discharge Manhole and Chlorine Contact Tank:
The permeate storage tank, discharge manhole, and chlorine contact tank are covered
by shade cloth to avoid direct sunlight to the water and debris going into the tanks.
Operator should check these tanks for cleanliness and possible algae growth.  Should
algae growth be present, sodium hypochlorite should be used for cleaning.
Service Water System:
Pump Set – Operator should check the pumps for operation status weekly to ensure the
pumps are in good operating condition and free of air (fully primed).
Pressure Indicator Transmitter – Operator should check the pressure transmitter for good
operating condition.  Pressure reading can be varied via the mechanical pressure gauge
on the system.
Chlorine Concentration in Service Water – Operator should check the free chlorine
concentration level in the service water twice weekly.  It is recommended to check the
chlorine concentration during sludge dewatering, when the service water flow is higher.
Treated Effluent Sampling:
Treated effluent should be sampled and tested twice weekly (refer to Sampling
Requirement – Operation Manual).  Bacto samples should be collected at the existing
chlorine contact tank discharge point (grab sample) and be delivered to the laboratory
for analysis.
Effluent chemistry testings shall be collected by the composite sampler and delivered to
the laboratory for analysis.  Key testing parameters are COD, BOD5, total nitrogen, total
phosphorus, and pH.  Refer to Sampling Requirement – Operation Manual for full list of
effluent composite sample testing parameters.
Compressed Air System:
General Operating Condition – Operator should check the general operating status of the
compressed air system ie. operation pattern on the SCADA System, any leakage in the
pipework and equipment etc.
Pressure Indicator Transmitter – Operator should check the pressure transmitter for good
operating condition.  Pressure reading can be verified via the mechanical pressure gauge
on the system.
Compressed Air Accumulator – the compressed air accumulator is equipped with auto
drain to remove condensate by opening the manual drain valve on the vessel slightly for
short durations, weekly.
Air Dryer – The air dryer should always be turned on.  The operator should check daily if the
air dryer is turned on and the operating condition is okay (gauge on the air dryer should
be in the green zone).
In-Line Air Filters – pre and post air filters are equipped on the compressed air system.
Operator should check for their operation conditions weekly (gauge on filters should show
green).
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2.4 PROCESS DESIGN SCHEDULE
Note that for consistency and ease of reference, this tabulation covers the detailed
process design for the whole plant.

Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Connected
Population EP 935 1500 1500

ADWF per EP L/EP/d 200 200 200

ADWF
Min DWF (30-minute
basis)

ML/d 0.187 0.300 0.300
L/s 2.16 3.47 3.47
L/s 0.87 1.39 1.39
x ADWF 0.40 0.40 0.40

PDWF (instantaneous) L/s
x ADWF

PDWF (30-minute
basis) L/s 4.8 7.6 7.6

x ADWF 2.2 2.2 2.2

PWWF to Secondary
Treatment Process

L/s 6.5 10.4 10.4
x ADWF 3.00 3.00 3.00

Sludge Age days 34 34 34
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Minimum
Temperature Sludge
Production
Estimated Effluent
Phosphorus without
Alum Dosing

mg/L 4 4 4 Extent of EBPR

Effluent Phosphorus
Target for operations mg/L 0.7 0.7 0.7

Practical target
for median
license limit of 1
mg/L.

VSS Production g/EP/d 43.0 43.0 53.5
Biological Sludge
Production g/EP/d 55.6 55.6 66.2

Alum Dose Required
(Most Likely Scenario
and EBPR)

mg/L as
Alum
Powder

40.8 40.8 60.6

Alum Dose Required
(Worst Case Scenario
and No EBPR)

mg/L as
Alum
Powder

217.5 217.5 250.8

Chemical Sludge
Production (Most
Likely Scenario and
EBPR)

g/EP/d 3.2 3.2 4.68

% Chemical Sludge % 5% 5% 7%
Total Sludge
Production g/EP/d 58.80 58.80 70.93

Total Sludge
Production kg/day 55.0 88.2 106

Total Solids in Process kg 1869 2999 3617
Overall VSS/TSS % 73% 73% 75%
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Bioreactor
Typical Membrane
Tank MLSS mg/L 4611 7399 8924 6.0 x ADWF S

recycle assumed
Membrane Tank MLSS
with one membrane
tank off-line

mg/L 11830 3.0 x ADWF S
recycle

Bioreactor Cells MLSS Volume
(kL)

Sludge
Mass
(kg)

%MF
(overall)

%MF (excl.
Membranes)

Anaerobic Zone 4281 68.8 295 8.1% 11.8%
Anoxic Zone 7134 120 856 23.7% 34.4%
Aerobic Zone 7559 117.3 887 24.5% 35.6%
De-Aeration Cell 1 7560 10.9 82 2.3% 3.3%
De-Aeration Cell 2 7560 10.9 82 2.3% 3.3%
Post-Anoxic Cell 1 7560 19 144 4.0% 5.8%
Post-Anoxic Cell 2 7557 19 144 4.0% 5.8%
Membrane Tank 1 8675 65 564 15.6%
Membrane Tank 2 8675 65 564 15.6%
Total 496 3617 100.0% 100.0%
* MLSS applicable at MML, 17oC, 6 x ADWF S-Recycle, 1 x ADWF R-Recycle, 14 x ADWF
A-Recycle, both membrane tanks in service.
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Aeration Demand
Site Elevation m 97
Beta Ratio 0.95
Alpha in Membrane
Tanks Ratio 0.55 0.45 0.35

Minimum Aeration Demand (AAL, 17oC, 935 EP)
Alpha in Aerobic
Zone Ratio 0.55

DO Setpoint mg/L 1.2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 3
Aerobic Zone 1 -
Minimum OTR (AAL,
17oC)

kgO2/h 1.7

Aerobic Zone 1 -
Minimum SOTR (AAL,
17oC)

kgO2/h 3.8

Average Aeration Demand (AAL, 23oC, 1500 EP)
Alpha in Aerobic
Zone 0.5

DO Setpoint 2
Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 5
Aerobic Zone 1 -
Average OTR (AAL,
23oC)

kgO2/h 3.9

Aerobic Zone 1 -
Average SOTR (AAL,
23oC)

kgO2/h 12
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Aeration Demand
Peak Aeration Demand (MML, 28oC, 1500 EP)
Alpha in Aerobic
Zone Ratio 0.4

DO Setpoint mg/L 2
Approx.sufficient
for 2.5 mg/L at
23oC.

Membrane Tank Air
Flow Nm3/h 480

S-Recycle Ratio x ADWF 6
Aerobic Zone 1 -
Peak OTR (MML,
28oC)

kgO2/h 6.7

Aeration Intensity
mgO
(AOR)/
L/hr

57

Less than 100-120
mgO/L/hr =>
Generally
achievable with
typical diffuser
densities

Aerobic Zone 1 -
Peak SOTR (MML,
28oC)

kgO2/h 26
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
R-Recycle
Usual Operating
Mode Flow Paced at 0.8-1.2 x Influent Flow up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 0.8 0.8 0.8

Maximum Recycle
Ratio

x Influent
Flow 1.2 1.2 1.2

Minimum Flow L/s 0.69 1.1 1.1
Maximum Flow L/s 5.7 9.2 9.2
Pump Flow Range L/s 0.7-10 L/s
Maximum Fixed Flow
Recycle Rate x ADWF 3

A-Recycle
Usual Operating
Mode Fixed Flow at 10-20 x ADWF

Minimum Recycle
Ratio x ADWF 10 10.0 10

Maximum Recycle
Ratio x ADWF 20.0 20.0 20.0

Minimum Flow L/s 22 35 35
Maximum Flow L/s 43 69 69
Pump Flow Range L/s 22-70 L/s
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
S-Recycle
Usual Operating
Mode

Flow Paced at 3-6 x Influent Flow
up to PDWF

Minimum Recycle
Ratio

x Influent
Flow 3.0 3.0 3.0

Maximum Recycle
Ratio

x Influent
Flow 6.0 6.0 6.0

Minimum Flow L/s 2.6 4.2 4.2
Maximum Flow L/s 29 46 46

Pump Flow Range L/s 5-46 L/s

Additional may
be required for
ops with existing
oxidation ditch
off-line

Maximum Fixed Flow
Recycle Rate x ADWF 13
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Sludge Wasting (from Membrane Tank Underflow)
Typical WAS
concentration mg/L 4611 7399 8924

Typical Daily WAS
Flow (7 day per week
operation)

kL/d 11.9 11.9 11.9

Alum Dosing 17oC 23oC 28oC
Alum Dose (Most
Likely, EBPR) mg Alum

(powder)
/L

40.8 48 79.3

Not guaranteed,
but rather
suitable basis for
design.

kg Alum
(powder)
/d at
ADWF

7.6 14.4 23.8

kg Alum
Solution/
d at
ADWF

16 31 51

Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Most
Likely, EBPR)

L Alum
Solution/
d

12 23 39

Alum Dose Rate L/h 0.52 0.97 1.61
Alum Dose (Worst
Case, No EBPR)

mg Alum
(powder)
/L

217.5 230.6 281.8

kg Alum
(powder)
/d at
ADWF

41 69 85

kg Alum
Solution/
d at
ADWF

87 147 180
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Alum Dosing 17oC 23oC 28oC
Alum Solution Density kg/L 1.31 1.31 1.31

Alum Dose (Worst
Case, No EBPR)

L Alum
Solution/
d

66 112 137

Alum Dose Rate L/h 2.8 4.7 5.7

Alum Dosing Pump
Flow Range L/h 0.3 - 6.0 L/h

Allows for flow
pacing of alum
dose when EBPR
is functioning.
Provide
intermittent
dosing pump
operation to
meet minimum of
range. Diurnal
peaking allowed
for with non-EBPR
design case.
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Alkalinity Balance
Alkalinity Consumed
by Alum Dose (Most
Likely, EBPR)

kg Alk as
CaCO3/k
g Alum
(powder)

0.51 0.51 0.51

kg Alk as
CaCO3/
day

3.9 7.3 43.1 MML based on
no EBPR

Influent Alkalinity mg/L as
CaCO3 300.0 270.0 260.0

Effluent Alkalinity
without alum dosing -
estimate

mg Alk as
CaCO3/L 140 50.0 0.0

Depends on
extent of
stripping of
dissolved CO2 by
aeration.

Effluent Alkalinity with
alum dosing

mg Alk as
CaCO3/L 119 26 -144

Target effluent
alkalinity

mg Alk as
CaCO3/L 100 100 100

Alkalinity Dose
Required

mg Alk as
CaCO3/L 0 74 244

kg Alk as
CaCO3/
day

0.0 22.3 73
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Sodium Hydroxide Dosing

Alkalinity in NaOH

kg Alk (as
CaCO3)
/ kg
NaOH

1.23 1.23 1.23

NaOH Dose Required kg
NaOH/d 0.0 18.2 59.4

mg
NaOH/
L

0.0 60.6 198.1

Concentration of
NaOH Solution % w/w 25% 25% 25%

NaOH Dose required
kg NaOH
solution/
d

0 73 238

Density of 25% NaOH
Solution kg/L 1.27 1.27 1.27

Dose of 25% NaOH
Solution

L of 25%
Caustic
Soda
Solution/
d

0.0 57.2 187.2

NaOH Solution Dose
Rate L/h 0.0 2.4 7.8

NaOH Dosing Pump
Flow Range L/h 0.4 - 8 L/h

Provide
intermittent
dosing pump
operation to
meet minimum
range.  Diurnal
peaking allowed
for with non-EBPR
design case.
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - Normal Operations

Estimated Methanol
Dose (from BioWIN) L/d 5 20 36

Not guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 6 24 43.2

Equivalent COD dose kg/d 7.1 28.4 51.2
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4 1.4 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 10 39 71

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 0.1 1.6 6.5

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 13 52 94

14 days of sugar
solution storage
equates 994 L at
the design
loading of 1,500
EP and average
conditions. On
this basis, a 1,000
L Pallecon (IBC)
would last 14
days.
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Load Scenario
Minimum
(Commis
sioning)

Average Maximu
m

Parameter Units AAL AAL MML Comments
Sugar Dosing (Substrate) - with Existing Oxidation Ditch Off-Line (2011)

Estimated Methanol
Dose (from BioWIN) L/d 118.5

Not guaranteed,
but rather
suitable basis for
design.

Estimated Methanol
Dose with 25%
contingency

L/d 142.2

Equivalent COD dose kg/d 168.5
Ratio of
Denitrification Yield
(Sugar to Methanol)

ratio 1.4

Liquid Sugar Dose
Required (24 hour
basis)

L/d 233

Liquid Sugar at
67% w/w
concentration,
Density = 1.3278.

Liquid Sugar Dose
Required
(instantaneous)

L/h 21

Allows for dry
weather diurnal
flow variation of
0.4-2.2 x ADWF.

Liquid Sugar Dose
Required (24 hour
basis)

kg/d 309
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2.5 OPERATION SET-POINTS, MODES OF CONTROL, ALARMS, & SCADA/OWS
Refer also to the expanded explanation within Section 2.7 – Control Description.

2.5.1 DEVICE / DATA – TREND TIMES
There are many different types of devices / data (e.g. analogue transmitters, set-points,
each of which are trended). The general table below shows the intervals between
consecutive trend data points:

Table 1 – Defined Trend Periods

Device / Data Trend Times
Transmitters
Level (Analogue & Digital) 30s
Flow 30s
Pressure 30s
Dissolved Oxygen 30s
pH 30s
Control Devices
Modulating Valve Position 30s
Digital Valve Status 30s
Set-Points
Operator Data Input 15min

Control set-points are trended every 15 minutes, as their values do not change very often.
All flows are displayed on SCADA. The totalised flows are displayed as kL/d. Instantaneous
flow is displayed and logged in litres per second (L/s). Instantaneous flows are trended
and stored for a period of 1year.
Cumulative flow is displayed and logged in kL/d for that day. The cumulative flow logging
is reset each day at 6am. This reset is operator adjustable.
Cumulative daily results can be stored for up to 5years and trended.
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2.5.2 POTABLE WATER OPERATION
For operation of the polyelectrolyte solenoid valve (SV_-1020-023) and service water
make-up via solenoid valve (SV_-1020-013), refer to the Sludge Dewatering section
(separate volume 0400) and Service Water sections of this document.

2.5.3 SERVICE WATER PUMP STATION OPERATION
2.5.3.1 LOCAL OPERATION
Each pump can be operated locally at the MCC. When operated locally, the pump can
be switched On/Off at its MCC drive module. When switched Local the pump will startup
and operate at operator adjustable VSD speed (as per local VSD panel) and will run
continuously until stopped by the operator (by switching to ‘Off’ at the MCC), or upon loss
of power or fault.
2.5.3.2 REMOTE OPERATION
Each pump can be selected in Remote mode at the MCC. When in Remote mode, the
pump can either be set to Remote Manual or Remote Auto operation at the OWS.
2.5.3.3 REMOTE MANUAL OPERATION
When selected in Remote Manual mode the pump can be started and stopped at the
OWS by the operator.
When started, the pump operates at operator adjustable speed and will run continuously
until stopped by the operator, upon loss of power, or Low Low level / High High pressure
interlock.
When pumps are switched to Remote Auto control, the transition will be ‘bumpless’
transfer (ie. they will keep operating).
2.5.3.4 REMOTE AUTO OPERATION
When selected in Remote Auto mode, the pumps operate at variable speed as per
operational requirements (maintaining pressure setpoint). A PID control loop is used to
maintain the pressure setpoint.
The pumps stop on Low level and/or power failure or fault. The standby pump starts-up in
case of duty pump fault.
In case of excessive stop/starts of the duty pump, if the pump starts/stops more than
11times within an hour, an alarm will be raised and standby pump will operate.
After a power failure the pumps automatically restart according to the service water
pressure requirements.
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2.5.3.5 OWS ADJUSTABLE PARAMETERS
The following OWS adjustable parameters have been provided:

SCADA Adjustable Set Points for Service Pump Station

Parameter Range Setpoint Adjustable Level

Low Low Level – Pump
Start Level

0-4m (increments
of 0.01m)

0.02m Engineer Level

High High Level Alarm 0-4m (increments
of 0.01m)

N/A Engineer Level

Allowable Number of
Starts per hr

0-20 (increments
of 1)

11 Engineer Level

Low Low Pressure –
Pump Start Level

0-1000kPa
(increments of 1)

300 Engineer Level

High High Level Alarm 0-1000kPa
(increments of 1)

750 Engineer Level

Potable Water Solenoid
Valve Open Timer

0-300mins 2 Operator Level

Pressure Setpoint 500-800kPa 600 Operator Level

2.5.3.6 ALARMS
The following alarms are generated in the Service Water Pump Station:

Service Water Pump Station Alarms

Alarm Event Applicable
Units Response Alarm Name Critical/Non

-Critical

Pump
Isolation

PU_-1030-001
PU_-1030-002

Initiate Non-critical
Alarm.
Start standby pump.
Initiate Non-critical
Alarm.

If no standby pump is
available, initiate
Critical Alarm.

Service Water
Pump # -
Isolated

Service Water
Fail

Non-Critical
if standby
available.
Otherwise
Critical.

Low Flow PU_-1030-001
PU_-1030-002
FIT-1030-001

Initiate Non-critical
alarm if flow remains
below threshold after
a short delay. Stop
pump, start standby
pump.

If no standby pump is
available, initiate
Critical Alarm.

Service Water
Pump # - Low
Flow

Service Water
Pumps Fail

Non-Critical
if standby
available.
Otherwise
Critical.
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Alarm Event Applicable
Units Response Alarm Name Critical/Non

-Critical

Service
Water
Flowmeter
Unavailable

FIT-1030-001 Initiate non critical
alarm.

Flowmeter
Fault.

Non-Critical

Service
Water Pump
Station Level
Indicator
Unavailable

LIT-1030-002 Initiate Critical alarm. Level
indicator
Fault.

Critical

Service
Water Pump
Station Low
Low Level

LIT-1030-002 Interlock both service
water pumps.
Initiate Non-critical
alarm.

Service Water
Pump Station
Low Low
Level.

Non-Critical

Too many
pump starts
in 1hr

PU_-1030-001
PU_-1030-002

Switch pump duty to
standby pump.
Initiate non critical
alarm.

Service Water
Pump # Too
Many Starts.

Non-Critical

Service
Water Pump
Station
Pressure
Indicator
Unavailable

PIT-1030-001 Initiate Critical alarm Pressure
indicator fault

Critical

Service
Water Low
pressure

PIT-1030-001 Initiate Non-critical
alarm if pressure
remains below
threshold after a short
delay. Stop pump,
start standby pump.

If no standby pump is
available, initiate
Critical Alarm.

Service Water
System - Low
Pressure

Service Water
Pumps Fail

Non-Critical
if standby
available.
Otherwise
Critical.

Service
water High
pressure

PIT-1030-001 Interlock both pumps.
Initiate Critical Alarm.

Service Water
System – High
Pressure

Critical

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 614 of 667



Canungra WRP Operations Manual - Utilities

Doc Id: TEM34 Active Date: 4/11/2010 Urban Utilities Confidential
Owner warrenl Printed: 02/07/12 Page 23 of 48
Note: Printed copies of this document should be verified for currency against the published electronic copy.

2.5.3.7 MONITORING AND TRENDING
Displays
For each Service Water Pump (2 no.):

 Pump status - Running / Stopped
 Pump control mode – Local / Remote Manual/ Remote Cascade
 Pump Duty / Standby status
 Pump speed
 Pump hours run (hrs)
 Pump ‘Status’ Table (OK / Fault):
 Speed Fault
 Failed to Start / Low flow
 Control power available
 Field isolator
 Local stop in Remote – reset required

For the Service Water system:
 Pump system set points:
 Service water flow (L/s)
 Service water pump station level (0-4m)
 Service water pressure (kPa)

Pre-Configured Trends
 Service water flow
 Service water pump station level
 Service water pump station pressure
 Service water pump power
 Alarm log

Reports
Daily Reports:

 Minimum / Average / Maximum service water flows
 Daily total service water flow
 Service water pump duty selection
 Total pump hours run (per pump)
 Total power consumption (kWh)
 Pump efficiency (kWh/ML)

Monthly Reports:
 Minimum / Average / maximum service water flows
 Monthly total service water flow
 Total pump hours run (per pump)
 Total power consumption (kWh)
 Pump efficiency (kWh/ML) – per pump
 Alarm log

2.5.4 COMPRESSED AIR SYSTEM
2.5.4.1 LOCAL OPERATION
Each air compressor can be operated locally at the MCC. When operated locally, the air
compressor can be started/stopped at its MCC drive module. When switched On the air
compressor starts up and operates at fixed speed and runs continuously until stopped by
the operator (by switching to Off at the MCC), or upon loss of power or fault.
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2.5.4.2 REMOTE OPERATION
Each air compressor can be selected in Remote mode at the MCC. When in Remote
mode, the air compressor can either be set to Remote Manual or Remote Auto operation
at the OWS.
2.5.4.3 REMOTE MANUAL OPERATION
When selected in Remote Manual mode the air compressor can be started and stopped
at the OWS.
When started, the air compressor operates at fixed speed and runs continuously until
stopped by the operator, upon loss of power or high pressure alarm interlock.
When compressors are switched to Remote Auto control, the transition will be ‘bumpless’
transfer (ie. they will keep operating).
2.5.4.4 REMOTE AUTO OPERATION
When selected in Remote Auto mode, the compressors will operate at fixed speed as per
operational requirements (start/stop levels).
The compressors will stop on High pressure and/or power failure or fault. The standby
compressor starts-up in case of duty compressor fault.
In case of excessive stop/starts of the duty compressor, if the compressors start/stop more
than 11times within an hour, an alarm will be raised and standby compressor will operate.
After a power failure the compressors will automatically restart according to the
compressor station tank levels.
2.5.4.5 OWS ADJUSTABLE PARAMETERS
The following OWS adjustable parameters must be provided:

SCADA Adjustable Set Points for Air Compressor System

Parameter Range Setpoint Adjustable Level

Low Pressure –
Compressor Start

0-1000 kPa 610 Engineer

High Pressure –
Compressor Stop

0-1000 kPa 780 Engineer

High High Pressure
Alarm

0-1000 kPa 850 Engineer

Allowable Number
of Starts per hr

0-20 11 Engineer Level

Autodrain Solenoid
Valve Timer

0-300sec every
hour

1sec Operator Level
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2.5.4.6 ALARMS
The following alarms are generated in the Compressor System:

Compressor Alarms

Alarm Event Applicable
Units Response Alarm Name Type of

Alarm

Compressor
Isolation

CP_-1011-001
CP_-1011-002

Initiate Non-critical
Alarm.
Switch duty to standby
compressor

If no standby is
available, initiate
Critical Alarm.

Compressor # -
Isolated

Compressor Fail

Non-
critical

Critical

Motor
Thermal
Overload

CP_-1011-001
CP_-1011-002

Switch duty to standby
compressor

If no standby pump is
available, initiate
Critical Alarm.

Compressor # -
Motor Thermal
Overload

Compressors Fail

Non-
critical

Critical

Compressed
Air Pressure
Indicator
Unavailable

PIT-1011-003 Initiate Critical alarm.
Interlock both
compressors.

PIT Fault Critical

Compressed
Air Pressure
Low Low

PIT-1011-003 Initiate Critical alarm. Compressed Air
Pressure Low Low

Critical

Compressed
Air Pressure
High High

PIT-1011-003
PS-1011-002

Interlock both
compressors.
Initiate Critical alarm.

Compressed Air
Pressure High
High

Critical

Too many
starts in 1hr

CP_-1011-001
CP_-1011-002

Switch duty to standby
compressor
Initiate non critical
alarm.

Compressor #
Too Many Starts.

Non-
critical

Dryer Faulted AD_-1011-001 Plant continues to
operate.
Generates an alarm

Compressed Air
Dryer Fail

Non-
critical
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2.5.5 MONITORING AND TRENDING
Displays
For each Air Compressor (2 no.):

 Compressor status - Running / Stopped
 Compressor control mode – Local / Remote Manual/ Remote Auto
 Compressor  Duty / Standby status
 Compressor hours run (hrs)
 Compressor ‘Status’ Table (OK / Fault):
 Thermal overload
 Failed to Start
 Control power available
 Field isolator

For the Compressed Air system:
 Compressed air system set-points:
 Compressed air pressure

Pre-Configured Trends
 Compressed air pressure
 Compressor power
 Alarm log

Reports
Daily Reports:

 Compressor duty selection
 Total hours run (per pump)
 Total power consumption (kWh)
 Alarm log

Monthly Reports:
 Total hours run (per pump)
 Total power consumption (kWh)
 Alarm log
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2.6 SCADA PAGES

SCADA PERMEATE STORAGE, OUTFALL DISCHARGE, AND SERVICE WATER SYSTEM PAGE
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SCADA BLOWERS AND COMPRESSED AIR SYSTEMS PAGE
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2.7 CONTROL DESCRIPTION
This section describes the functional operation of the Plant Control System for the Inlet
Works. It addresses the functional standards used to ensure standardisation and also
outlines the Inlet Works functionality provided by the Plant Control System.
Note that this section does not address the System Hardware or Software and associated
details, I/O, Control Hierarchy or Organisation Blocks etc directly related to the
development and documentation of the PLC and SCADA software.

2.7.1 GLOSSARY OF TERMS
Term Description

Citect The SCADA software package used to control the
equipment.

DOL Direct On Line electrical motor starter

LOI Local Operator Interface

OWS Operator Work Station

NIC Network Interface Card. A generic term describing the
10/100 UTP Ethernet cards used to network equipment (PCs,
PLCs, printers, routers, etc).

PLC Programmable Logic Controller. A PLC is designed specifically
to control industrial processes under industrial conditions.

SCADA Supervisory Control And Data Acquisition. A generic term for
a centralized control system typically consisting of PLC’s and
control terminals.

TCP/IP Transmission Control Protocol / Internet Protocol. A common
way of describing a suite of protocols used by devices
configured with an NIC.

VSD Variable Speed Drive

2.7.2 FUNCTIONAL STANDARDS
The functional standard is split into the following:

 Equipment Control Modes
 Equipment Control Functions
 Other Standard Blocks

The Equipment Control Modes are the only ones to be considered in this section.
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2.7.3 EQUIPMENT CONTROL MODES
All controlled equipment generally has four control modes:

 Disabled (Off)
 Local Manual (Not selectable at OWS)
 Remote Manual
 Remote Automatic

If the equipment is selected by the operator for Local Manual Control at the MCC, then
this status is indicated on the OWS. The operator is able to start and stop (or open and
close) the equipment independently of the SCADA system while in this mode. The remote
mode of control for equipment is operator selectable from the OWS. The operator shall
select from Disabled, Manual, and Automatic modes – the operations of these modes are
defined below.
2.7.3.1 SEQUENCE CONTROL
Plant Sequences are groups of equipment that run together under automatic control,
according to a defined series of steps, loops, times, and interlocks. The normal operation
of these sequences is that they are constantly in running mode, but the facility exists for
the operator to start and stop the operation of the sequence. Each sequence has ‘Start’
and ‘Stop’ buttons for controlling the sequence, and a Running/Stopped feedback to
show the status of the sequence.
2.7.3.2 EQUIPMENT AVAILABILITY
Controlled equipment is defined as being available if the equipment is in Remote
Automatic mode and it is not in a Fault state.
Process instrument is defined as being available if its signal is valid, and it is not in a critical
Fault state.
2.7.3.3 DISABLED (OFF) MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Off’ position. When equipment is placed in the Disabled (Off) Mode, the
equipment cannot be operated either manually or automatically by the control system,
and no alarms are generated for this equipment.
This mode shall generally be used for maintenance purposes.
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2.7.3.4 LOCAL MANUAL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Local’ position. The selection of this mode is indicated on the OWS.
When Operated in Local Mode, the Operator is able to Start/Stop or Open/Close the
Equipment (pumps, motors, valves etc).

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Manual or Automatic mode, and Local Manual Mode is
selected, then the equipment shall stop/close

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock No equipment or process Interlocks exist in this mode. Care must
be taken by the Operator when operating the equipment

Stop / Close
Command

Run until Stopped by Operator OR UPON POWER LOSS or fault

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment device will Automatically Start/Open
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2.7.3.5 REMOTE MANUAL CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Manual by selecting the ‘Manual’ software button on the OWS.
When equipment is placed in the Manual Mode, the Operator is able to Start/Stop or
Open/Close the Equipment (pumps, motors, valves etc) from the OWS.

Details
Initial
Command

For pumps, motors and other drives, if equipment is running in
Remote Automatic Mode, and Remote Manual Mode is
selected, then the equipment shall continue to run and it shall
adjust its speed or position (if applicable) to the Manual Set-
point set on the OWS

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Manual)

The equipment may only be started if the defined manual
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode, no
Standby equipment/device will Automatically Start/Open

2.7.3.6 REMOTE AUTOMATIC CONTROL MODE
The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch
at the MCC to ‘Remote’ position. The selection of this mode is indicated on the OWS.
When Operated in Remote Mode, the Operator is able to place the equipment into
Remote Automatic Mode by selecting the ‘Automatic’ software button on the OWS.
Automatic Mode is the ‘normal’ mode of control for all plant. When equipment is placed
in the Automatic Mode, the control of the equipment is defined by a series of conditions,
set points, and delay times as follows:

Details
Command A Logical Expression controlled by the equipment’s automatic

sequence, that when true Starts/Opens the equipment

Fault Protection Fault protection will be available to Stop/Close the Equipment/
Device if a fault develops (e.g. high pressure LOCAL ONLY)

Interlock
(Automatic)

The equipment may only be started if the defined Automatic
interlock conditions are set

Duty Fail Over If the equipment faults whilst being operated in this mode and
Standby equipment/device is available then the Standby
equipment/device will Automatically Start/Open
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2.7.3.7 DUTY / ASSIST CONTROL
Equipment may be in the Duty/Assist Control configuration if the process requirement is at
times not able to be provided by only the duty item of equipment operating, and requires
the operation of both the duty and assist equipment. Start and Stop conditions are
defined for the operation of the Duty equipment, and for the Assist equipment.
If the Duty equipment is unavailable (Faulted, Disabled or Manual Stop), then the Assist
equipment is called to operate with the duty equipment parameters. The duty is operator-
selectable remotely from the OWS as Duty, Assist, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.8 DUTY/STANDBY
Pumps may be in the Duty/Standby Control configuration if the process requirement is
able to be provided by only one pump operating. Start and Stop conditions are defined
for the operation of the Duty Pump.
If the Duty Pump is unavailable (Faulted, Disabled or Manual Stop), then the Standby
Pump is to operate in place of the Duty Pump. Pump Duty is operator-selectable remotely
from the OWS as Duty, Standby, and Alternate.
In Alternate mode, the duty will change equipment that Starts and Stops:

 Every time both items of equipment are stopped.
 On the expiration of a specified alternating time.
 Equipment that runs continuously: The duty will change at ‘Midnight’.

2.7.3.9 MODE SELECTION
Modes are selectable by the Operator at OWS. A number of Modules as detailed further in
this document may operate in different modes. Typically a mode is used to select a
specific control method (set-point and Instrument) for the module to operate in Cascade
(Remote Automatic). A Mode Selection is only permitted if all instruments required for that
mode are available. Where a Mode is operating and a fault arises on an instrument then if
a Fail back mode is specified (must be Available), then this mode is selected as the new
operating mode ‘Automatically’.

2.7.4 SYSTEM SOFTWARE – SCADA
The control room contains a Citect SCADA terminal running on a PC. The Citect SCADA
system provides the plant mimics, operator control, alarms and trends for the day to day
operation of the entire plant. All process instrumentation, variable speed drive data, and
setpoints are trended by the Citect SCADA system, and are displayed on the predefined
Trend Pages, or selected on the Operator configurable Trend Pages.
Plant alarms also are logged to the Alarm Log by the Citect SCADA system.
The SCADA included all programming of the Citect SCADA using standard functions
blocks that were supplied by QUU.
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2.7.5 SECURITY ACCESS LEVELS
Security Access Level will be based as follows:

 Operator Level – Day to day plant operations and setpoints
 Engineering – Access to setpoints and process tuning
 Administrator – Complete Access
 Commissioning – Access to Setpoints, process tuning and remote access to the

plant.

2.7.6 DATA / TREND STORAGE REQUIREMENTS
The SCADA system was configured so that it handles all the alarms on the plant and
notifies the operators on the SCADA. The system incorporated the following alarms:

 Physical drive faults as per the typical schematics and the I/O lists including items
such as thermal overload, motor over temperature, seal failure (where applicable)

 Derived faults such as pump failed to start, valve failed to open, instrument out of
range etc

 Critical alarms such as high level signals, analyser high readings, low flows etc as
per the description in the functional specification

 Low and high levels in sumps, wet wells and storage tanks
 All alarms will be able to reset from the OWS screen via an operator action. Alarms

have been categorised in accordance with the HMI Guidelines document
During power failure, all alarms that would normally be generated by a power failure (eg
pump fault, valve fault etc) are inhibited, and will not appear on the alarm or event log.
These alarms revert back to their normal state after an operator adjustable time period
after restoration of power.
NB: SCADA Setpoint input via the OWS by the Operator is standard decimal, i.e.
increments of ‘0.05’ as opposed to ‘0.01’ (not supported).

2.7.7 POWER FAILURE
On power failure, the system fails close/shut and alarms to the Operator that a power
failure has occurred. A backup generator will automatically start to provide power in lieu
of the mains.
This alarm that a Power failure has occurred is a critical alarm and will dial out to the
Operator. Failing to Start/Faults from the back-up generator will also dial out to the
Operator.
The backup generator should be checked weekly for its readiness for operation such as oil
and fuel (diesel). The generator should be used (manually change over from mains
power) at least once a month.

2.7.8 SET-POINTS (OPERATOR ADJUSTABLE AND HARD CODED)
Tabulated below is the set-point required for the control system to operate the Power
Failure Logic.

SET-POINT
Type Variable

Type
Def Range Units HMI

Input/Wh
o

de-bounce

Min Max

Process Set-
point

Mains Healthy
Delay

INT 5 0 10 min Y / ENG N/A
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2.7.9 AUTOMATIC CONTROL – RE-STARTING
The re-starting of the Plant using either Mains Power or Generator Power is controlled in a
sequenced approach using the PLC.
2.7.9.1 RE-START MODE – USING BACK-UP POWER

Control Logic Details – Back-Up Power
DetailsControl Details

Plant Re-Start  Plant is operating with backup power (SCADA displays
runtime for plant operation using backup power,
logged and reported)

 Return plant to safe state (all valves, pumps blowers
and motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Whilst the plant is operating in back-up power mode,

the sludge dewatering system is inhibited
2.7.9.2 RE-START MODE – USING MAINS POWER

Control Logic Details – Mains Power
DetailsControl Details

Plant Re-Start Once mains Healthy delay has elapsed:
 The plant shuts down in a controlled sequence and

returns to safe state (all valves, pumps blowers and
motors) are ‘Off/Closed’

 Compressed air system is started and is healthy
 Vacuum system is started and is healthy
 MBR blowers are checked, healthy and available
 MBR system online and operational
 Service water system is started and is healthy
 Pumps online and operational
 Aeration blowers online and operational
 Inlet works online and operational
 Mixers online and operational
 Chemical dosing online and operational
 Sludge dewatering system is Available
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2.7.9.3 ABNORMAL CONDITIONS
The following table details the Abnormal Alarm conditions and their affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger: State or Condition, initiator triggers
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator Trigger Response Alarm Description P

Power Status Mains Failure System Fails to Safe State
Generator starts operation

Mains Failure Alarm

Generator
Status

Fault None Generator Fault

2.7.9.4 MONITORING
The following is displayed on the OWS:

 (General) Plant Running on Generator or Mains
 (Specific) Time that Generator has been running for

2.7.9.5 TRENDING
The Power Trend page displays the Generator Run-time.

2.7.10 SERVICE WATER EQUIPMENT
The equipment (digital and analogue) specified as part of the system is detailed in the
following tables, along with specific control criteria/characteristics.
2.7.10.1 CONTROL DEVICES
The following table details the control devices for the system, which is limited to pumps
and solenoid valves.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

PU_-1030-001 Service Water Pump 1 VFD Service Water

PU_-1030-002 Service Water Pump 2 VFD Service Water

SV_-1020-013 Potable Water Valve DV Service Water

NB: ‘Device Level Interlocks’ (if any)  and are specified further in the document

Service Water System Equipment (Control Device)
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2.7.10.2 INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to analogue instruments and digital switches.

INSTRUMENTATION
Equipment Tag Description Filtered Type

LIT-1030-002 Service Water Well Level
Transmitter

AI

FIT-1030-001 Service Water Flow-meter
Transmitter

FM

PIT-1030-001 Service Water Pressure
Transmitter

AI

Service Water System Equipment (Instrumentation)
2.7.10.3 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounceMin Max

Process Set-point

Pressure Set-point INT 600 500 800 kPa Y / OP

Potable Water Valve
Open Time

INT 2 0 300 min Y / OP

Allowable Pump Starts per
Hour

INT 11 0 20 N/A Y / OP

Alarm Set-points

Service Water Well High
High Level

0 4 m 5 sec

Service Water Well High
Level

n/a 0 4 m Y /
ENG

5 sec

Service Water Well Low
Level

0.05 0 4 m Y /
ENG

5 sec

Service Water Well Low
Low Level

0.00 0 4 m Y /
ENG

5 sec

Service Water Low Low
Pressure

300 0 1000 kPa Y /
ENG

5 sec
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SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounceMin Max

Service Water Low Pressure 550 0 1000 kPa Y /
ENG

5 sec

Service Water High
Pressure

700 0 1000 kPa Y /
ENG

5 sec

Service Water High High
Pressure

750 0 1000 kPa Y /
ENG

5 sec

Service Water Low Low
Flow

0.10 0 5.56 L/s Y /
ENG

5 sec

Service Water Low Flow 0.20 0 5.56 L/s Y /
ENG

5 sec

Service Water High Flow 3 0 5.56 L/s Y /
ENG

5 sec

Service Water High High
Flow

4 0 5.56 L/s Y /
ENG

5 sec

Specific Control Selections

Service Water Pump Duty
Changeover Period

1 14 Days Y / OP N/A

Service Water Pump Duty
Changeover Time of Day

Date/Time D/H/
M

Y / OP N/A

Service Water Set-Point Table
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2.7.10.4 AUTOMATIC CONTROL
The Service Water System consists of two variable speed pumps which are configured to
operate in a standard Duty / Standby arrangement. The variable speed pumps are
controlled via the service water pressure in the lines.
Service Water Control Logic
The Service Water System is considered available if the following conditions are met:

 A single duty service water pump is available for automatic operation.
 Vacuum inlet valve available for automatic operation.
 Service water pressure transmitter is available for automatic operation and set-

point is above zero.
 Service water well level transmitter is available for automatic operation.

Control Logic Details
DetailsControl Details
Service
Water Pump

IF the Level as measured by LIT-1030-002 is greater than Low Low /
Low level alarm
Then Duty Service Water Pump is called to Run @ Required SP

Potable
Water Valve

IF Service Water Well Level as measured by ‘LIT-1030-002’ is less
than the Low Level Alarm Set-point
Then Open Potable Water Supply valve SV_-1020-013

IF the specified ‘Potable Water Open Time’ period has elapsed
OR Service Water Well Level as measured by ‘LIT-1030-002’ is
above the High Level Alarm Set-point
Then Close Potable Water Supply valve SV_-1020-013

Service Water Set-point Control Logic
The figure below shows the control scheme designed to meet the required set-point
functionality of the service water system. The service water pump can be either manually
set to a constant output value or modulated to optimise plant performance.

PID

SW Pressure PV

SW Pump
Speed %SCALEPressure SP

Service Water – Set-point Control Logic
Control Loop Details
The control for service water uses a single loop control algorithm only. The measured value
of the water pressure instrument is compared to the pressure set-point. On an increase in
pressure, it decreases the pump speed set-point and similarly on a decrease in pressure it
increases the pump speed set-point.
The above functionality has been implemented by a standard Siemens PID Controller.
A set-point of zero indicates that no service water is to be supplied to the system.
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Duty Control
A standard Duty Control Code block is used to control which service water pump is run at
a particular time. The availability of each device is monitored continuously so that an
automatic changeover can be executed if required.
Device Level Interlocks
The control blocks for the pumps will have the following device level interlock associated.

Table

Device I/L Source Permissive Trip Action

Man Auto

PU_-1030-001/2 LIT-1030-002 Low Low Norm Norm Service Water Pump
Shut-down

PU_-1030-001/2 PIT-1030-001 High High Norm Norm Service Water Pump
Shut-down

Service Water System Device Level Interlocks
Abnormal Conditions
The following table details the Abnormal Alarm conditions and there affect on the System.
The details considered are:

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm Description P

PU_-1030-
001/2

Isolated Duty - Shutdown
IF stdby – Avail
Then Rotate Duty
Else SW System – Shutdown

Service Water Pump # -
Isolated
Service Water System
Failure

2

1

Check service water pump#
local isolator and switchroom
isolator.  Rectify if applicable

PU_-1030-
001/2

Thermal
Overload

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty

Else SW System - Shutdown

Service Water Pump # -
Thermal Overload
Service Water System
Failure

2

1

PU_-1030-
001/2

Low Flow
Alarm SP
(de-
bounce)

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty

Else SW System – Shutdown

Service Water Pump # -
Thermal Overload
Service Water System
Failure

2

1
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Initiator Initiator
Trigger

Response Alarm Description P

PU_-1030-
001/2

Under /
Over
Current

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty

Else SW System – Shutdown

Service Water Pump # -
Thermal Overload
Service Water System
Failure

2

1

FIT-1030-001 Fault None Service Water Flow-
meter – Fault

2

LIT-1030-002 Fault SW System – Shutdown

NB: Inlet Works remains
Operating

Service Water Level Tx –
Fault
Service Water System
Failure

LIT-1030-002 High High None Service Water Well –
High High
Water System Pump
Station Overflow

2

1

PIT-1030-001 Fault SW System – Shutdown

NB: Inlet Works remains
Operating

Service Water Pressure Tx
– Fault
Service Water System
Failure

PIT-1030-001 Low Press
Alrm SP
(de-
bounce)

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty

Else SW System – Shutdown

Service Water System –
Low Pressure
Service Water System
Failure

2

1

Check service water pump
operation.

Check if service water pump
is primed.

Check if service water system
suction line is full

Check level in service water
well (TK_-1030-001)

PU_-1030-
001/2

Starts IF No. of Starts in 1Hr exceeds
SP
Then Rotate Duty

Service Water Pump #
Too Many Starts

2

Service Water System Faults and Responses
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2.7.10.5 MONITORING
The following is displayed on the OWS:

 Specific control selections as detailed in the operations section below.
 The status/measured value of each instrument in the Equipment Instrument Table.
 The required status of each device as listed under the Equipment Control Device

Table.
 Alarms as referred to in the Abnormal Conditions table above.

2.7.10.6 OPERATIONS
No specific operation selections
2.7.10.7 TRENDING
The following specific Group Trend displays will be configured for the service water system
and be accessible directly from the Service Water System Page.
Service Water Trend Page
This Service water Trend page shall display the following:

 Service water flow
 Service water pump station level
 Service water pump station pressure
 Service water pump power

2.7.11 COMPRESSED AIR SYSTEM
The equipment (digital and analogue) specified as part of the system is detailed in the
following tables, along with specific control criteria/characteristics.
2.7.11.1 CONTROL DEVICES
The following table details the control devices for the system, which is limited to pumps.

CONTROL DEVICES
Equipment Tag Description Type Control Sequence

CP_-1011-001 Compressor 1 DOL Compressor

CP_-1011-001 Compressor 2 DOL Compressor

NB: ‘Device Level Interlocks’ (if any) and are specified further in the document

Compressor System Equipment (Control Device)
2.7.11.2 INSTRUMENTATION
The following table details the instrumentation devices for the system, which is limited
solely to analogue instruments and digital switches.

INSTRUMENTATION
Equipment Tag Description Filtered Type

PIT-1011-003 Compressor Pressure AI

PS_-1011-002 Compressor High Pressure
Switch

De-
bounce

DI

Compressor System Equipment (Instrumentation)
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2.7.11.3 SET-POINTS (OPERATOR ADJUSTABLE & HARD CODED)
Detailed below is a table of the set-points (Process, Alarms and Specific control selections
[commands]) that are required for the control system to operate the equipment to meet
the functional/operational requirements.

SET-POINTS

Type Variable
Type

Def Range Units HMI
Input/
Who

de-
bounceMin Max

Process Set-point

Allowable Compressor
Starts per Hour

INT 11 0 20 N/A Y / OP

Drain Valve Open Time INT 1 0 300 sec Y /
ENG

Alarm Set-points

Compressed Air
Accumulator  Pressure
High High Level

REAL 850 0 1000 kPa Y / OP TBC

Compressed Air
Accumulator  Pressure
High Level
(Stop Duty Compressor)

REAL 780 0 1000 kPa Y / OP TBC

Compressed Air
Accumulator  Pressure Low
Level (Start Duty
Compressor)

REAL 610 0 1000 kPa Y / OP TBC

Compressed Air
Accumulator  Pressure Low
Low Level

REAL 500 0 1000 kPa Y / OP TBC

Compressor System Set-Point Table
2.7.11.4 AUTOMATIC CONTROL
The compressor system consists of two fixed speed compressors which are configured to
operate in a standard duty / standby arrangement. The fixed speed compressors are
controlled via the discreet pressures in the compressor air accumulator.
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Compressor Control Logic
The compressor system is considered available if the following conditions are met:

 A single duty compressor is available for Automatic operation.
 The pressure transmitter is available for Automatic operation.

Control Logic Details
DetailsControl Details
Compressor IF Accumulator Pressure as measured by ‘PIT-1011-003’ is less than the

Low Pressure Alarm SP
Then Run the Duty Compressor

IF Accumulator Pressure as measured by ‘PIT-1011-003’ is greater than
the high Pressure Alarm SP
Then Stop the Duty Compressor

Drain Valve IF a Period of 1 hour has Elapsed and the Drain Valve Open Time has
Not Elapsed
Then Open the Drain Valve

Duty Control
A standard Duty Control Code block is used to control which compressor is run at a
particular time. The availability of each device is monitored continuously so that an
automatic changeover can be executed if required.
Device Level Interlocks
The control blocks for the pumps will have the following device level interlock associated.

Compressor System Device Level Interlocks

Table

Device I/L Source Permissive Trip Action

Man Auto

CP_-1011-001/2 PS_-1011-002 – High
PIT-1011-003 – High High

Norm Norm Compressor Shut-
down
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Abnormal Conditions
The following table details the Abnormal Alarm conditions and there affect on the System.
The details considered are;

 Initiator: Device that initiates the Abnormal Response
 Initiator Trigger:
 System Response: Details system response in Abnormal Conditions (Conditional)
 Alarm Description: Alarm to be issued to the Operator HMI
 P: Alarm Priority

Initiator Initiator
Trigger

Response Alarm Description P

CP_-1011-002 Fault
(Thermal
Overload,
Seal Failure,
Isolated)

Duty - Shutdown
IF stdby – Avail
Then Rotate Duty

Else Compressor System –
Shutdown

Compressor # - Fault

Compressor System
Failure

2

1

Check if compressor# outlet
isolation valve is in correct
status.  Open/close if
required.

Check if compressor# local
isolator and switchroom
isolator is in correct status.
Rectify if applicable.

PIT-1011-003 Fault None Compressor Pressure Tx -
Fault

1

PIT-1011-003 <Low Low None Compressor Pressure
Low Low Alarm

1

Check if compressors are in
correct operation mode.

Check if all manual isolation
valves are in correct
position.

Check if compressed air
accumulator manual drain
valve is in correct position.

Open/close manual
isolation valves as
applicable.

Compressor System Faults and Responses
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2.7.11.5 OPERATIONS
There are no Specific Modes of Operation for this system.
2.7.11.6 TRENDING
The following specific Group Trend displays has been configured for the compressed air
system and is accessible directly from the compressed air system page.

 Compressed Air Pressure
 Compressor 1 / 2 / Stop
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2.8 DRAWING LISTING
2.8.1 POTABLE WATER SYSTEM

 486/5/5 – 0094-009 – MBR System – Permeate Storage and Service Water – P & ID
 486/5/5 – 0094-014 – Dosing System – Chemical Unloading Area – P & ID
 486/5/5 – 0094-295 – Sludge Dewatering System – Sludge Dewatering and Polymer

– P & ID

2.8.2 SERVICE WATER SYSTEM
 486/5/5 – 0094-009 – MBR System – Permeate Storage and Service Water – P & ID
 486/5/5 – 0094-300 – Service Water – Service Water Pump Station Arrangement

2.8.3 COMPRESSED AIR SYSTEM
 486/5/5 – 0094-015 – Blowers and Compressors – P & ID
 486/5/5 – 0094-302 – Compressed Air – Compressed Air System Arrangement (Sheet

I of II)
 486/5/5 – 0094-303 – Compressed Air – Compressed Air System Arrangement (Sheet

II of II)
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2.9 ISOLATION VALVE LISTING
2.9.1 SERVICE WATER EQUIPMENT

Sections For Maintenance Manual Isolation Valves
Grundfos CRI15-06 (Vertical) Pump
Service Water (PU_-1030-001)

DN80 Keystone F152 Ball Valve
(VV_-1030-001)
DN50 Keystone F152 Ball Valve
(VV_-1030-005)

Grundfos CRI15-06 (Vertical) Pump
Service Water (PU_-1030-102)

DN80 Keystone F152 Ball Valve
(VV_-1030-002)
DN50 Keystone F152 Ball Valve
(VV_-1030-006)

Endress + Hauser 50W50 Flowmeter
Service Water (FITQ-1030-003)

DN50 Keystone F152 Ball Valve
(VV_-1030-005)
DN50 Keystone F152 Ball Valve
(VV_-1030-006)
DN50 George Fischer F546 Ball Valve
(VV_-1030-010)

2.9.2 COMPRESSED AIR EQUIPMENT
Sections For Maintenance Manual Isolation Valves

Atlas Copco LFX 1.5-10 (Air) Compressor
(CP_-1011-001)

DN15 Keystone F152 Ball Valve
(VV_-1011-005)

Atlas Copco LFX 1.5-10 (Air) Compressor
(CP_-1011-002)

DN15 Keystone F152 Ball Valve
(VV_-1011-006)

Compressed Air Accumulator
(TK_-1011-001)

DN15 Keystone F152 Ball Valve
(VV_-1011-005)
DN15 Keystone F152 Ball Valve
(VV_-1011-006)
DN15 Keystone F152 Ball Valve
(VV_-1011-013)

Atlas Copco DD17 (Pre) Filter
(FLT-1011-001)
Complete with Differential Pressure
Indicator (PDF-1011-001)

DN15 Keystone F152 Ball Valve
(VV_-1011-013)
DN15 Keystone F152 Ball Valve
(VV_-1011-014)

Atlas Copco FX1 (Air) Dryer
(AD_-1011-001)

DN15 Keystone F152 Ball Valve
(VV_-1011-015)
DN15 Keystone F152 Ball Valve
(VV_-1011-016)

Atlas Copco DD17 (Post) Filter
(FLT-1011-002)
Complete with Differential Pressure
Indicator (PDF-1011-002)

DN15 Keystone F152 Ball Valve
(VV_-1011-017)
DN15 Keystone F152 Ball Valve
(VV_-1011-018)
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Document Type: Document No.: Page

Instrument List 1 of  4

Document Title: Rev.:

Canungra Sewage Treatment Plant Instrument List M

Rev Prepared Approved Description

No. Initials & Date Initials & Date
(Effective Date)

A JD Preliminary design & for Electrical Tender

B MN Instrument Selection and Ranges

C AH Composite Sampler added/ Issued to Electrical Design

D MN Finalised / Issued for Drawings/ Electrical & Client Review

E AC Update for DO Instrument and IFM Switch

F AC Update for LIT at Service water well

G AC Model Detail for Vega Ultrasonic LITs

H AH Flowmeter model numbers corrected

I AC Poly Storage tank LS details added

J AH Added FSL to poly dilution water.  Tags amended and I/O corrected

K AH Amended LS-0671

L IJ Filled in missing details for blowers pressure gauges, corrected spelling

M AC updated various items
Notes:

Client: QUU

Plant Area: Project Name:

Project No.: 8720

Canungra Sewage Treatment Plant
Canungra STP D&C Upgrade

The information contained in this document is 

subject to Copyright and may not be copied or 

otherwise used without the express authority 

from Aquatec Maxcon

DOCUMENT REVISION RECORD
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Instruments List

Project Canungra STP Upgrade

Revision M

Date 21-May-12

By A.Chan

Comments Prices and Level Instrument Details (working copy)

P&ID Number Mech Dwg No Tag Number Description Vendor Media
Supply 

Voltage
Signal Type

Actual 

Manufacturer
Supplier Device Type Model - P/N Pipe Diameter

Measured 

Range

Calibrated 

Range

AI 

available

AO 

available

DI 

available

DO 

available
Location/ Installation Comments

8720-101 8720A-001 FITQ-0110-001 Raw Sewage Flowmeter
Aquatec-

Maxcon
Raw Sewage 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W1F-S51A1AK4ABAD 150 0-50L/s 1 2 Transmitter installed seperately. 

8720-101 8720B-001 FITQ-0210-006 Plant Bypass Flowmeter
Aquatec-

Maxcon

Screened 

Sewage
24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W1F-S51A1AK4ABAD 150 0-50L/s 1 2 Transmitter installed seperately. 

8720-101 8720B-001 FITQ-0230-001 Secondary Plant Influent Flowmeter
Aquatec-

Maxcon

Screened 

Sewage
24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W1H-S51A1AK4ABAD 100 0-25L/s 1 2 Transmitter installed seperately. 

8720-101 8720B-001 LS-0210-002 Inlet Screen 1 High Level Switch
Aquatec-

Maxcon
Raw Sewage 24 V DC On / Off Vega Vega Level switch high

KON61.XG1RX

c/w ESTKN.1GAX
N/A 1

Side of inlet works, Spirac allows sockets on 

inlet works for his.

Suitable for Raw Sewage application.

8720-101 8720B-001 LS-0210-003 Inlet Screen 1 High High Level Switch
Aquatec-

Maxcon
Raw Sewage 24 V DC On / Off Vega Vega Level switch high

KON61.XG1RX

c/w ESTKN.1GAX
N/A 1

Side of inlet works, Spirac allows sockets on 

inlet works for his.

Suitable for Raw Sewage application.

8720-101 8720B-001 LS-0210-004 Inlet Screen 2 High Level Switch
Aquatec-

Maxcon
Raw Sewage 24 V DC On / Off Vega Vega Level switch high

KON61.XG1RX

c/w ESTKN.1GAX
N/A 1

Side of inlet works, Spirac allows sockets on 

inlet works for his.

Suitable for Raw Sewage application.

8720-101 8720B-001 LS-0210-005 Inlet Screen 2 High High Level Switch
Aquatec-

Maxcon
Raw Sewage 24 V DC On / Off Vega Vega Level switch high

KON61.XG1RX

c/w ESTKN.1GAX
N/A 1

Side of inlet works, Spirac allows sockets on 

inlet works for his.

Suitable for Raw Sewage application.

8720-102 8720 E -001 AIT-0511-002 Primary Anoxic Tank pH Analyser
Aquatec-

Maxcon
Mixed Liquor 24 V AC 4-20 mA E&H E&H

Analyser Indicating 

Transmitter (pH)
CM442-1K95/0 N/A 0-14 1

Mounted on the tank wall/ near walkway.

In-tank with electrode holder.

8720-102 8720 E -001 FIT-0540-001 R Recycle Flowmeter
Aquatec-

Maxcon
Mixed Liquor 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W1H-S51A1AK4ABAD* 100 0-50L/s 1 1 Transmitter installed seperately. 

8720-102 8720 E -001 LS-0511-001 Anaerobic Tank High Level Switch
Aquatec-

Maxcon
Mixed Liquor 24 V DC On / Off Kelco IIT Solutions

Level Switch High Ball Float 

Type
KU10M N/A N/A N/A 1

Mounted on the tank wall

Installed Fail-safe

8720-103 8720M-001 AIT-0511-003 DO Analyser 1
Aquatec-

Maxcon
Mixed Liquor 24 V DC 4-20 mA

Royce Water 

Technologies

Royco Water 

Technologies

Analyser Indicating 

Transmitter (DO)

9200 Single Channel DO 

Analyser with connector
N/A 0-10mg/L 1

c/w 96A DO sensor w/ 25' of cable and 

connector

quick release handrail bracket for sensor

Pipe adaptor for 96A DO sensor

8720-103 8720M-001 AIT-0511-004 DO Analyser 2
Aquatec-

Maxcon
Mixed Liquor 24 V DC 4-20 mA

Royce Water 

Technologies

Royco Water 

Technologies

Analyser Indicating 

Transmitter (DO)

9200 Single Channel DO 

Analyser with connector
N/A 0-10mg/L 1

c/w 96A DO sensor w/ 25' of cable and 

connector

quick release handrail bracket for sensor

Pipe adaptor for 96A DO sensor

8720-103 8720M-001 FIT-0540-011 A Recycle Flowmeter
Aquatec-

Maxcon
Mixed Liquor 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W2H-S50A1AK4ABAD 200 0-100L/s 1 1 Transmitter installed seperately. 

8720-103 8720M-001 FIT-0540-021 S Recycle Flowmeter
Aquatec-

Maxcon
Mixed Liquor 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W2H-S50A1AK4ABAD 200 0-50L/s 1 1 Transmitter installed seperately. 

8720-103 8720M-001 LS-0511-005 Dearation Tank High Level Switch
Aquatec-

Maxcon
Mixed Liquor 24 V DC On / Off Kelco IIT Solutions

Level Switch High Ball Float 

Type
KU10M N/A N/A N/A 1 Mounted on the tank wall - near walkway

8720-104 8720M-001 FITQ-0660-011 MBR 1 - Permeate Flowmeter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W80-S51A1AK4ABAD* 80 0-10L/s 1 2

8720-104 8720M-001 FITQ-0660-021 MBR 2 - Permeate Flowmeter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W80-S51A1AK4ABAD* 80 0-10L/s 1 2

8720-104 8720F -001 LIT-0641-001 MBR Tank 1 Level Indicator
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA Vega Vega

Level Indicating Transmitter - 

Hydrostatic (Top mounted)

WELLS51

c/w

BOX01.XAX

N/A 0-4m 1

Mounted on the tank wall/ near walkway.

In-tank with 50-100mm off-set from the 

bottom of the tank

8720-104 8720F -001 LIT-0642-001 MBR Tank 2 Level Indicator
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA Vega Vega

Level Indicating Transmitter - 

Hydrostatic (Top mounted)

WELLS51

c/w

BOX01.XAX

N/A 0-4m 1

Mounted on the tank wall/ near walkway.

In-tank with 50-100mm off-set from the 

bottom of the tank

8720-104 8720M-002 LIT-0660-005 Vacuum Tank Pressure Transmitter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA E&H E&H

Level Indicating Transmitter 

(pressure type)
PMC51-6FN3/0 N/A 0-5m 1 Mounted at the bottom of the tank.

8720-104 8720M-002 LS-0660-001 Vacuum Pump 1 Low Level Switch
Aquatec-

Maxcon
Treated Effluent 24 V DC On / Off Gardener Denver Gardener Denver Level Switch Low 2BX5 040-1A N/A 1 Mounted on the side - socket/flange

8720-104 8720M-002 LS-0660-002 Vacuum Pump 2 Low Level Switch
Aquatec-

Maxcon
Treated Effluent 24 V DC On / Off Gardener Denver Gardener Denver Level Switch Low 2BX5 040-1A N/A 1 Mounted on the side - socket/flange

8720-104 8720M-002 LS-0660-003 Vacuum Tank High Level Switch
Aquatec-

Maxcon
Treated Effluent 24 V DC On / Off E&H E&H

Level Switch High - 

conductive/ contact type
FTC260-AA4D1* N/A 1 Mounted on the side - socket/flange

8720-104 8720M-002 LS-0660-004 Vacuum Tank Low Level Switch
Aquatec-

Maxcon
Treated Effluent 24 V DC On / Off E&H E&H

Level Switch Low - conductive/ 

contact type
FTC260-AA4D1* N/A 1 Mounted on the side - socket/flange

8720-104 8720M-002 LS-0671-011 MBR 1 Chem Clean Tank
Aquatec-

Maxcon
Treated Effluent 24 V DC On / Off E&H E&H Level Switch High

Liquiphant T FTL20-0025
N/A 1

8720-104 8720M-002 LS-0671-021 MBR 2 Chem Clean Tank
Aquatec-

Maxcon
Treated Effluent 24 V DC On / Off E&H E&H Level Switch High

Liquiphant T FTL20-0025
N/A 1
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Revision M

Date 21-May-12

By A.Chan

Comments Prices and Level Instrument Details (working copy)

P&ID Number Mech Dwg No Tag Number Description Vendor Media
Supply 

Voltage
Signal Type

Actual 

Manufacturer
Supplier Device Type Model - P/N Pipe Diameter

Measured 

Range

Calibrated 

Range

AI 

available

AO 

available

DI 

available

DO 

available
Location/ Installation Comments

8720-104 LS-0530-001 MBR 1 Scum Tank Low Level Switch
Aquatec-

Maxcon
Mixed Liquor 24 V DC On / Off Kelco IIT Solutions

Level Switch Low Ball Float 

Type
KU10M N/A N/A N/A 1

Mounted on the tank wall

Installed Fail-safe

8720-104 LS-0530-002 MBR 2 Scum Tank Low Level Switch
Aquatec-

Maxcon
Mixed Liquor 24 V DC On / Off Kelco IIT Solutions

Level Switch Low Ball Float 

Type
KU10M N/A N/A N/A 1

Mounted on the tank wall

Installed Fail-safe

8720-104 8720M-001 PIT-0660-012 MBR 1 - Permeate Pressure Transmitter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA E&H E&H

Pressure Indicating 

Transmitter
PMC51-6FN3/0 N/A 0-30kPa 1

8720-104 8720M-001 PIT-0660-022 MBR 2 - Permeate Pressure Transmitter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA E&H E&H

Pressure Indicating 

Transmitter
PMC51-6FN3/0 N/A 0-30kPa 1

8720-105 8720T-001 FIT-1030-001 Service Water Flowmeter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50P50-E51A1AK4BAD 50 0-10L/s 1 1

8720-105 8720T-001 FITQ-0780-001 Creek Outfall Flowmeter N/A Treated Effluent 24 V DC 4-20 mA Tyco Tyco
Magnetic Flow Meter 

(Existing)
Emflux EM 2060 100 0.010-10L/s 1 2

8720-105 8720T-001 LIT-1030-002 Service Water Tank Level Transmitter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA Vega Vega

Level Indicating Transmitter 

(ultrasonic)
SN61.XXANHAMXX N/A 0-2m 1

above tank - mounted on the side of the 

tank above TWL with holding brackets.

8720-105 8720T-001 PIT-1030-004 Service Water Pressure Transmitter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA E&H E&H

Pressure Indicating 

Transmitter
PMC51-HVT9/101 N/A 0-4000kPa 1 In-Pipe - DN50.

8720-105 SPL-0780-001 Composite Sampler Existing (Hach) Treated Effluent 240V On / Off Sigma HACH
Sigma SD900 Refrigerated 

Sampler
SD900 N/A 1 Feedback from circuit breaker.

8720-106 8720H-001 LIT-0585-001 Caustic Tank Level Transmitter
Aquatec-

Maxcon
Caustic 24 V DC 4-20 mA Vega Vega

Level Indicator Transmitter 

Ultrasonic Type
SN61.XXANHAMXX N/A 0-4m 1

8720-106 8720H-001 LIT-0586-001 Sugar Tank Level Transmitter
Aquatec-

Maxcon
Sugar 24 V DC 4-20 mA Vega Vega

Level Indicator Transmitter 

Ultrasonic Type
SN61.XXANHAMXX N/A 0-4m 1

8720-106 8720H-001 LIT-0671-001 Hypo Tank Level Transmitter
Aquatec-

Maxcon
Hypo 24 V DC 4-20 mA Vega Vega

Level Indicator Transmitter 

Ultrasonic Type
SN61.XXANHAMXX N/A 0-4m 1

8720-106 8720H-001 LS-0585-002 Caustic Tank High Level Switch
Aquatec-

Maxcon
Caustic 24 V DC On / Off IFM IFM

Level Switch High Conductive 

Non Contact Type
IFM Efector KQ6002

N/A 1

8720-106 8720H-001 LS-0585-003 Caustic Bund High Level Switch
Aquatec-

Maxcon

Caustic/Hypo/ 

Sugar
24 V DC On / Off Gems

Control 

Components

Level Switch High Conductive 

Contact Type

Gems Level Switch

LS-300 (100mm stamp)

c/w

1/4" BSP Mounting 

Type 3 Liquid-Tight Cable 

Connection (IP68)

N/A 1

8720-106 8720H-001 LS-0586-002 Sugar Tank High Level Switch
Aquatec-

Maxcon
Sugar 24 V DC On / Off IFM IFM

Level Switch High Conductive 

Non Contact Type
IFM Efector KQ6002 N/A 1

8720-106 8720H-001 LS-0671-002 Hypo Tank High Level Switch
Aquatec-

Maxcon
Hypo 24 V DC On / Off IFM IFM

Level Switch High Conductive 

Non Contact Type
IFM Efector KQ6002 N/A 1

8720-107 8720H-001 LIT-0584-001 Alum Tank Level Transmitter
Aquatec-

Maxcon
Alum 24 V DC 4-20 mA Vega Vega

Level Indicator Transmitter 

Ultrasonic Type
SN61.XXANHAMXX N/A 0-4m 1

8720-107 8720H-001 LS-0584-002 Alum Tank High Level Switch
Aquatec-

Maxcon
Alum 24 V DC On / Off IFM IFM

Level Switch High Conductive 

Non Contact Type
IFM Efector KQ6002 N/A 1

8720-107 8720H-001 LS-0584-003 Alum Bund High Level Switch
Aquatec-

Maxcon
Alum 24 V DC On / Off Gems

Control 

Components

Level Switch High Conductive 

Contact Type

Gems Level Switch

LS-300 (100mm stamp)

c/w

1/4" BSP Mounting 

Type 3 Liquid-Tight Cable 

Connection (IP68)

N/A 1

8720-108 8720H-001 LS-1140-001 CTUB High Level Switch
Aquatec-

Maxcon
Chemicals 24 V DC On / Off Gems

Control 

Components

Level Switch High Conductive 

Contact Type

Gems Level Switch

LS-300 (100mm stamp)

c/w

1/4" BSP Mounting 

Type 3 Liquid-Tight Cable 

Connection (IP68)

N/A 1
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8720-109 8720T-001 FIT-0420-001 WAS Flowmeter
Aquatec-

Maxcon
Mixed Liquor 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50P50-E51A1AK4ABAD 50 0-10L/s 1 1

8720-109 8720T-001 LS-0420-002 Thickening Table High Level Switch Andritz WAS 24 V DC On / Off GEMS GEMS Level Switch High LS-1750 N/A 1 Part of Andritz System

8720-109 8720T-001 LS-0420-006 Dewatered Sludge Bin level high Spirac Sludge 24 V DC On / Off Seimens Spirac/ Siemens
Level Switch High (Ultrasonic 

Type)
Pointek ULS 200 N/A N/A 1 Part of Andritz System

8720-109 8720T-001 LS-0461-001 Poly Storage Tank Low Level
Aquatec-

Maxcon
Poly 24 V DC On / Off Grundfos Grundfos Level Switch Low 64.01-526-0361A N/A N/A 1 Integrated Foot Valve VV_-0461-001

8720-109 8720T-001 PS-0420-004 Wash Water Low Pressure Switch
Aquatec-

Maxcon
Service Water 24 V DC On / Off E&H E&H Pressure Switch Low PTP31-A4A1352DD1A N/A N/A 1

8720-109 8720T-001 PS-0420-003 BFP Low Compressed Air Pressure Switch Andritz Air 24 V DC On / Off Pressure Switch Low N/A N/A N/A 1 Part of Andritz System

8720-109 8720T-001 FSL-1020-003 Flow switch Low Poly dilution water Potable water 24 V DC On / Off Flow Switch Low integral with rotameter n/A 1 Part of Seimans poly system

8720-110 8270A-001 FIT-0420-026 Filtrate Flowmeter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA E&H E&H

Flow Indicator Transmitter 

(Magflow)
50W80-S51A1AK4ABAD* 80 0-10L/s 1 1

8720-110 8270A-001 LIT-0420-023 Filtrate Pump Station Level Transmitter
Aquatec-

Maxcon
Treated Effluent 24 V DC 4-20 mA Vega Vega

Level Indicator Transmitter 

(Ultrasonic)
SN61.XXANHAMXX N/A N/A 1

above tank - mounted on the side of the 

tank above TWL with holding brackets.

8720-110 8270A-001 LS-0420-024 Filtrate Pump Station High Level Switch
Aquatec-

Maxcon
Treated Effluent 24 V DC On / Off Kelco IIT Solutions

Level Switch High Ball Float 

Type
KU10M N/A N/A 1

8720-111 8720W-001 PIT-1011-003
Compressed Air Receiver Pressure 

Transmitter

Aquatec-

Maxcon
Air 24 V DC 4-20 mA E&H E&H

Pressure Indicating 

Transmitter
PMC51-LAF8/0 N/A 0-1000kPa 1

8720-111 8720M-001 PS-0520-007 Aeration Air Inlet High Pressure Switch
Aquatec-

Maxcon
Air 24 V DC On / Off E&H E&H Pressure Switch High PTP31-A41A1352DD1A N/A set at 50kPa 1

8720-111 8720M-002 PS-0650-005 MBR 1 Air Inlet High Pressure Switch
Aquatec-

Maxcon
Air 24 V DC On / Off E&H E&H Pressure Switch High PTP31-A41A1352DD1A N/A set at 50kPa 1

8720-111 8720M-002 PS-0650-006 MBR 2 Air Inlet High Pressure Switch
Aquatec-

Maxcon
Air 24 V DC On / Off E&H E&H Pressure Switch High PTP31-A41A1352DD1A N/A set at 50kPa 1

8720-111 8720W-001 PS-1011-002
Compressed Air receiver High Pressure 

Switch

Aquatec-

Maxcon
Air 24 V DC On / Off E&H E&H Pressure Switch High PTP31-A41A1352DD1A N/A set at 850kPa 1

8720-111 8720W-001 TS-0520-004
Aeration Blower High Temperature 

Switch
PDA Air 24 V DC On / Off Trafag PDA Temperature Switch 471.23.31 N/A

Switch setting 

at 135 degrees
1

8720-111 8720W-001 TS-0650-001 MBR Blower 1 High Temperature Switch PDA Air 24 V DC On / Off Trafag PDA Temperature Switch 471.23.31 N/A
Switch setting 

at 135 degrees
1

8720-111 8720W-001 TS-0650-002 MBR Blower 2 High Temperature Switch PDA Air 24 V DC On / Off Trafag PDA Temperature Switch 471.23.31 N/A
Switch setting 

at 135 degrees
1

8720-111 8720W-001 TS-0650-003
MBR / Aeration Blower Standby High 

Temperature Switch
PDA Air 24 V DC On / Off Trafag PDA Temperature Switch 471.23.31 N/A

Switch setting 

at 135 degrees
1
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Document Type: Document No.: Page

Valve List 1 of  10

Document Title: Rev.:

Canungra Sewage Treatment Plant Valve List I

Rev Prepared Approved Description

No. Initials & Date Initials & Date

8720A-1018720B-004ARV-0210-013Screens outlet to Sec Plant Air Reliev Valve 1Vent-O-MatScreened SewageVent-O-Mat Air Release 025 RPS 1611

8720A-1018720B-004ARV-0210-014Screens outlet to Sec Plant Air Reliev Valve 2Vent-O-MatScreened SewageVent-O-Mat Air Release 025 RPS 1611

(Effective Date)

A AC Preliminary Design

B Finalise with P&IDs and Model Numbers

C AC Finalise with P&ID (Tags Format)

D Updated all Electrical Valves

E AC Updated Polymer Storage Tank Foot Valve Details.

F

G AQM Update as per Mech Dwgs

H AH Review with Majid

I IJ Deleted non-existant valves

Notes:

Client: QUU

Plant Area: Project Name:

Project No.: 8720

Canungra Sewage Treatment Plant
Canungra STP D&C Upgrade

The information contained in this document is 

subject to Copyright and may not be copied or 

otherwise used without the express authority 

from Aquatec Maxcon

DOCUMENT REVISION RECORD
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P&ID Number Mech Dwg No Tag Number Description Vendor Media
Manufacture

r
Valve Type Model - P/N Size Procured by Material Connection Actuation

Supply 
Voltage

Signal Type

8720A-101 8720Y-011 VV_-0110-001 Influent Retic Pump Isolation Valve Tyco Raw Sewage
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

150 Aquatec Ductile Iron, Epoxy Coated Table D Lugged
External 
Handle

None None

8720A-101 8720B-003 VV_-0110-002 Influent Flow Meter Upstream Isolation Valve Tyco Raw Sewage
Tyco 

Keystone
Knife Gate F952 176 150 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720Y-011 VV_-0110-004 Future Cut-In Provision Isolation Valve (NC) Tyco Raw Sewage
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

100 Aquatec Stainless Steel Table D Lugged None None None

8720A-101 8720B-003 VV_-0110-006 Influent Sample Isolation Valve (NC) Tyco Raw Sewage
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

50 Aquatec Stainless Steel BSP Lever None None

8720A-101 8720B-003 VV_-0110-007 Inlet Screen 1 Inlet Isolation Valve Tyco Raw Sewage
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

150 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720B-003 VV_-0110-008 Inlet Screen 2 Inlet Isolation Valve Tyco Raw Sewage
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

150 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720B-004 VV_-0110-009 Inlet Screen 1 Outlet Isolation Valve Tyco Raw Sewage
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720B-004 VV_-0110-010 Inlet Screen 2 Outlet Isolation Valve Tyco Raw Sewage
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720B-004 VV_-0210-011
Screen Grit Removal Collection Inlet Isolation 
Valve

Tyco Raw Sewage
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

250 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720B-004 VV_-0210-012
Screen Grit Removal By-Pass Isolation Valve 
(NC)

Tyco Raw Sewage
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

250 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720B-004 ARV-0210-013 Screens outlet to Sec Plant Air Reliev Valve 1 Vent-O-Mat Screened Sewage Vent-O-Mat Air Release 025 RPS 1611 25 Aquatec
Glass Reinforced 

Polypropylene
BSP None None None

8720A-101 8720B-004 ARV-0210-014 Screens outlet to Sec Plant Air Reliev Valve 2 Vent-O-Mat Screened Sewage Vent-O-Mat Air Release 025 RPS 1611 25 Aquatec
Glass Reinforced 

Polypropylene
BSP None None None

8720A-101 8720B-006 FCV-0230-004 Inlet-Anaerobic Tank Flow Control Valve Gemu Screened Sewage Gemu Diaphragm
V0656.150.D.50.52.15 2 
5RF + limit switches + 
positioner Smart FY301

150 Aquatec Cast Iron Table D Lugged
Pneumatic 
Modulating

24V DC 4-20mA, Close & Open Limit

8720A-101 8720B-006 VV_-0230-003 Screened Sewage Sample Isolation Valve (NC) Tyco Screened Sewage
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-101 8720B-016 VV_-1030-011 Inlet Works Service Water Main Isolation Valve Tyco Service Water Tyco Ball
F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-101 8720B-016 SV_-0210-021 Inlet Screen 1 Spray Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid
528200-
A25,0BBMSGM86-0-
24/DC-08**LF02

15 Aquatec Stainless Steel BSP Solenoid 24V DC On / Off

8720A-101 8720B-016 SV_-0210-022 Inlet Screen 2 Spray Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid
528200-
A25,0BBMSGM86-0-
24/DC-08**LF02

15 Aquatec Stainless Steel BSP Solenoid 24V DC On / Off

8720A-101 8720B-016 VV_-0210-023 Inlet Screen 1 Spray Manual Isolation Valve Tyco Service Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-101 8720B-016 VV_-0210-024 Inlet Screen 2 Spray Manual Isolation Valve Tyco Service Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-101 8720B-016 SV_-0230-001 Screen Grit Removal Upper Spray Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid
528200-
A25,0BBMSGM86-0-
24/DC-08**LF02

15 Aquatec Stainless Steel BSP Solenoid 24V DC On / Off

8720A-101 8720B-016 SV_-0230-002 Screen Grit Removal Lower Spray Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid
528200-
A25,0BBMSGM86-0-
24/DC-08**LF02

25 Aquatec Stainless Steel BSP Solenoid 24V DC On / Off

8720A-101 8720B-016 VV_-0230-022
Screen Grit Removal Upper Spray Manual 
Isolation Valve

Tyco Service Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-101 8720B-016 VV_-0230-021
Screen Grit Removal Lower Spray Manual 
Isolation Valve

Tyco Service Water Tyco Ball
F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-101 8720B-003 VV_-0450-031 Site Sump Pump Station Return Isolation Valve Tyco Raw Sewage
Tyco 

Keystone
Knife Gate F952 176 80 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720B-003 NRV-0540-033 S-recycle Rescreen NRV Tyco Mixed Liquor
Tyco 

Keystone
Swing Check F87L 302 80 Aquatec Ductile Iron (epoxy coated) Table D Lugged None None None

8720A-101 8720B-003 VV_-0540-034 S-recycle Rescreen Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 80 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-101 8720B-005 ARV-0230-014 Manual By-Pass Screen Air Release Valve Vent-O-Mat Screened Sewage Vent-O-Mat Air Release 025 RPS 1611 25 Aquatec
Glass Reinforced 

Polypropylene
BSP None None None

8720A-101 8720B-006 ARV-0230-006 Inlet-Anaerobic Tank Air Release Valve Vent-O-Mat Screened Sewage Vent-O-Mat Air Release 025 RPS 1611 25 Aquatec
Glass Reinforced 

Polypropylene
BSP None None None

8720A-101 8720B-005 VV_-0210-013 Manual By-Pass Screen Sample Valve (NC) Tyco Screened Sewage
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-101 8720B-016 VV_-1030-012
Grit Removal System Service Water Isolation 
Valve

Tyco Service Water Tyco Ball
F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-102 8720Y-020 VV_-0511-001 Primary Anoxic to Aerobic Isolation Valve 1 Tyco Mixed Liquor
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

300 Aquatec Ductile Iron Epoxy Coated Table D Lugged
External 
Handle

None None

8720A-102 8720E-010 VV_-0540-001 R-recycle Pump 1 Inlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 80 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-102 8720E-010 VV_-0540-002 R-recycle Pump 2 Inlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 80 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-102 8720E-010 VV_-0540-007 R-recycle Pump Station Inlet Isolation Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 100 Aquatec Stainless Steel Table D Lugged Handwheel None None
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Valve Type Model - P/N Size Procured by Material Connection Actuation

Supply 
Voltage

Signal Type

8720A-102 8720E-010 NRV-0540-005 R-recycle Pump 1 Outlet NRV Tyco Mixed Liquor
Tyco 

Keystone
Swing Check F87L 302 100 Aquatec Ductile Iron (epoxy coated) Table D Lugged None None None

8720A-102 8720E-010 NRV-0540-006 R-recycle Pump 2 Outlet NRV Tyco Mixed Liquor
Tyco 

Keystone
Swing Check F87L 302 100 Aquatec Ductile Iron (epoxy coated) Table D Lugged None None None

8720A-102 8720E-010 VV_-0540-003 R-recycle Pump 1 Outlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 100 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-102 8720E-010 VV_-0540-004 R-recycle Pump 2 Outlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 100 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-102 8720E-010 VV_-0540-008
R-recycle Outlet Pressure Indicator Isolation 
Valve

Tyco Mixed Liquor
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-102 8720E-010 VV_-0540-009
R-recycle Outlet Pressure Indicator Drain & 
Sample Isolation Valve (NC)

Tyco Mixed Liquor
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-102 Not Drawn VV_-0584-014 Alum Dosing Anaerobic Zone Isolation Valve GF Alum GF Ball Fig 546 Ball Valve 10 Aquatec PVC PVC Union Ends Lever None None

8720A-102 Not Drawn VV_-0585-014
Caustic Dosing Primary Anoxic Zone Isolation 
Valve

GF Caustic GF Ball Fig 546 Ball Valve 10 Aquatec PVC PVC Union Ends Lever None None

8720A-102 Not Drawn VV_-1030-036
Anoxic Zone Scum Sprayer Manual Isolation 
Valve

Tyco Service Water Tyco Ball F152 SBBTST1/01 20 Aquatec Stainless Steel BSP Lever None none

8720A-102 Not Drawn SV_-1030-035 Anoxic Zone Scum Sprayer Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid 5282 20 Aquatec Stainless Steel BSP Solenoid 24V DC On / Off

8720A-103 8720Y-020 VV_-0511-002 Primary Anoxic to Aerobic Isolation Valve 2 Tyco Mixed Liquor
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

300 Aquatec Ductile Iron, Epoxy Coated Table D Lugged
External 
Handle

None None

8720A-103 8720F-001 VV_-0511-011
Aerobic Tank Diffuser Downcomer 1 Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

100 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-103 8720F-001 VV_-0513-012
Aerobic Tank Diffuser Downcomer 2 Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

100 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-103 8720F-001 VV_-0513-013
Aerobic Tank Diffuser Downcomer 3 Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

100 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-103 8720F-001 VV_-0511-021
Aerobic Tank Diffuser Downcomer 1 Flush 
Isolation Valve (NC)

Tyco Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP
Extended 
Spindle

None None

8720A-103 8720F-001 VV_-0513-022
Aerobic Tank Diffuser Downcomer 2 Flush 
Isolation Valve (NC)

Tyco Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP
Extended 
Spindle

None None

8720A-103 8720F-001 VV_-0513-023
Aerobic Tank Diffuser Downcomer 3 Flush 
Isolation Valve (NC)

Tyco Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP
Extended 
Spindle

None None

8720A-103 Not Drawn VV_-0586-014 Sugar Dosing Post Anoxic Zone Isolation Valve GF Sugar GF Ball Fig 546 Ball Valve 10 Aquatec PVC PVC Union Ends Lever None None

8720A-103 Not Drawn VV_-0584-015
Alum Dosing Post Anoxic Zone Isolation Valve 
(NC)

GF Alum GF Ball Fig 546 Ball Valve 10 Aquatec PVC PVC Union Ends Lever None None

8720A-103 8720F-010 VV_-0540-021 S-recycle Pump 1 Inlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 150 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-103 8720F-010 VV_-0540-022 S-recycle Pump 2 Inlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 150 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-103 8720F-010 NRV-0540-025 S-recycle Pump 1 Outlet NRV Tyco Mixed Liquor
Tyco 

Keystone
Swing Check F87L 302 200 Aquatec Cast Iron, Epoxy Coated Table D Lugged None None None

8720A-103 8720F-010 NRV-0540-026 S-recycle Pump 2 Outlet NRV Tyco Mixed Liquor
Tyco 

Keystone
Swing Check F87L 302 200 Aquatec Cast Iron, Epoxy Coated Table D Lugged None None None

8720A-103 8720F-010 VV_-0540-023 S-recycle Pump 1 Outlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-103 8720F-010 VV_-0540-024 S-recycle Pump 2 Outlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-103 8720F-011 VV_-0540-028
S-recylce Pump Outlet Pressure Indicator 
Isolation Valve

Tyco Mixed Liquor
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-103 8720F-011 VV_-0630-009
S-recylce Pump Outlet Sample Isolation Valve 
(NC)

Tyco Mixed Liquor
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-103 8720F-010 FCV-0540-027 S-recycle flowmeter Outlet Flow Control Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate

F952 176 c/w F738 DA 
Actuator

200 Aquatec Stainless Steel Table D Lugged
Pneumatic 

On/Off
24V DC On / Off

8720A-103 8720F-010 FCV-0540-030 S-recycle Rescreen Flow Control Valve (NC) Gemu Mixed Liquor Gemu Diaphragm

Gemu 656 Table D 
Flanged, Pneumatic 
Actuated, c/w Limit 
Switch 1201

80 Aquatec Cast Iron Table D
Pneumatic 

On/Off
24V DC On / Off

8720A-103 8720F-010 VV_-0540-031 S-recycle Rescreen Flow Control Valve (Manual) Gemu Mixed Liquor Gemu Diaphragm
Gemu 656 Table D 
Flanged

80 Aquatec Cast Iron Table D Handwheel None None

8720A-103 8720G-010 VV_-0540-011 A-recycle Pump 1 Inlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-103 8720G-010 VV_-0540-012 A-recycle Pump 2 Inlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-103 8720G-010 NRV-0540-015 A-recycle Pump 1 Outlet NRV Tyco Mixed Liquor
Tyco 

Keystone
Swing Check F87L 302 200 Aquatec Ductile Iron (epoxy coated) Table D Lugged None None None

8720A-103 8720G-010 NRV-0540-016 A-recycle Pump 2 Outlet NRV Tyco Mixed Liquor
Tyco 

Keystone
Swing Check F87L 302 200 Aquatec Ductile Iron (epoxy coated) Table D Lugged None None None

8720A-103 8720G-010 VV_-0540-013 A-recycle Pump 1 Outlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-103 8720G-010 VV_-0540-014 A-recycle Pump 2 Outlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-103 8720G-010 VV_-0540-018
A-recycle Pump Outlet Pressure Indicator 
Isolation Valve

Tyco Mixed Liquor
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None
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8720A-103 8720G-010 VV_-0540-009
A-recylce Pump Outlet Sample Isolation Valve 
(NC)

Tyco Mixed Liquor
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-103 8720G-010 VV_-0540-017 A-recycle flowmeter Outlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-104 8720M-015 FCV-0641-020 MBR Tank 1 Inlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate

F952 176 c/w F738 DA 
Actuator

300 Aquatec Stainless Steel Table D Lugged
Pneumatic 

On/Off
24V DC On / Off

8720A-104 8720M-004 VV_-0641-001
MBR Tank 1 Module 1 Air Diffuser Inlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-004 VV_-0641-002
MBR Tank 1 Module 2 Air Diffuser Inlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-004 VV_-0641-003
MBR Tank 1 Module 3 Air Diffuser Inlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-004 VV_-0641-004
MBR Tank 1 Module 4 Air Diffuser Inlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0641-005
MBR Tank 1 Module 1 Permeate Outlet Isolation 
Valve

Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

65 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0641-006
MBR Tank 1 Module 2 Permeate Outlet Isolation 
Valve

Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

65 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0641-007
MBR Tank 1 Module 3 Permeate Outlet Isolation 
Valve

Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

65 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0641-009
MBR Tank 1 Module 1 Permeate Outlet Sample 
Valve (NC)

GF Permeate GF Ball Fig 546 Ball Valve 25 Aquatec ABS Solvent Union Lever None None

8720A-104 8720M-003 VV_-0641-010
MBR Tank 1 Module 2 Permeate Outlet Sample 
Valve (NC)

GF Permeate GF Ball Fig 546 Ball Valve 25 Aquatec ABS Solvent Union Lever None None

8720A-104 8720M-003 VV_-0641-011
MBR Tank 1 Module 3 Permeate Outlet Sample 
Valve (NC)

GF Permeate GF Ball Fig 546 Ball Valve 25 Aquatec ABS Solvent Union Lever None None

8720A-104 8720M-004 FCV-0641-021 MBR Tank 1 Diffuser Flushing Control Valve (NC) Tyco Air/Mixed Liquor
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F79U 
DA Actuator

150 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Pneumatic 
On/Off

24V DC On / Off

8720A-104 8720F-010 VV_-0641-023 MBR Tank 1 S-recycle Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-104 8720F-010 FCV-0641-022 MBR Tank 1 S-recycle Control Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate

F952 176 c/w F738 DA 
Actuator

200 Aquatec Stainless Steel Table D Lugged
Pneumatic 

On/Off
24V DC On / Off

8720A-104 8720M-015 FCV-0642-020 MBR Tank 2 Inlet Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate

F952 176 c/w F738 DA 
Actuator

300 Aquatec Stainless Steel Table D Lugged
Pneumatic 

On/Off
24V DC On / Off

8720A-104 8720M-004 VV_-0642-001
MBR Tank 2 Module 1 Air Diffuser Inlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-004 VV_-0642-002
MBR Tank 2 Module 2 Air Diffuser Inlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-004 VV_-0642-003
MBR Tank 2 Module 3 Air Diffuser Inlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-004 VV_-0642-004
MBR Tank 2 Module 4 Air Diffuser Inlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0642-005
MBR Tank 2 Module 1 Permeate Outlet Isolation 
Valve

Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

65 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0642-006
MBR Tank 2 Module 2 Permeate Outlet Isolation 
Valve

Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

65 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0642-007
MBR Tank 2 Module 3 Permeate Outlet Isolation 
Valve

Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

65 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0642-009
MBR Tank 2 Module 1 Permeate Outlet Sample 
Valve (NC)

GF Permeate GF Ball Fig 546 Ball Valve 25 Aquatec ABS Solvent Union Lever None None

8720A-104 8720M-003 VV_-0642-010
MBR Tank 2 Module 2 Permeate Outlet Sample 
Valve (NC)

GF Permeate GF Ball Fig 546 Ball Valve 25 Aquatec ABS Solvent Union Lever None None

8720A-104 8720M-003 VV_-0642-011
MBR Tank 2 Module 3 Permeate Outlet Sample 
Valve (NC)

GF Permeate GF Ball Fig 546 Ball Valve 25 Aquatec ABS Solvent Union Lever None None

8720A-104 8720M-004 FCV-0642-021 MBR Tank 2 Diffuser Flushing Control Valve (NC) Tyco Air/Mixed Liquor
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F79U 
DA Actuator

150 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Pneumatic 
On/Off

24V DC On / Off

8720A-104 8720F-010 VV_-0642-023 MBR Tank 2 S-recycle Isolation Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate F952 176 200 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-104 8720F-010 FCV-0642-022 MBR Tank 2 S-recycle Control Valve Tyco Mixed Liquor
Tyco 

Keystone
Knife Gate

F952 176 c/w F738 DA 
Actuator

200 Aquatec Stainless Steel Table D Lugged
Pneumatic 

On/Off
24V DC On / Off

8720A-104 8720M-025 VV_-0641-030 MBR Tank 1 & 2 Hydraulic Isolation Valve Watergates Mixed Liquor Ludowici Penstock 25S-T 300 Aquatec Stainless Steel Wall Mounted
External 
Handle

None None

8720A-104 8720-023 VV_-1030-025 MBR CIP System Drain Valve GF Service Water GF Ball F546 10 Aquatec PVC BSP Lever None None

8720A-104 8720M-023 VV_-1030-021 MBR Service Water Inlet Isolation Valve Tyco Service Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

50 Aquatec Stainless Steel BSP Lever None None

8720A-104 8720M-023 PRV-1030-022 MBR Service Water PRV Tyco Service Water
Tyco 

Keystone
PRV Fig A72 50 Aquatec Stainless Steel BSP None None None

8720A-104 8720M-023 SV_-1030-023 MBR Service Water Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid 5282 50 Aquatec Stainless Steel BSP Solenoid 24V DC On / Off

8720A-104 8720M-023 NRV-1030-024 MBR Service Water NRV Tyco Service Water
Tyco 

Keystone
Swing Check TS2003 Swing Check 50 Aquatec Stainless Steel BSPT None None None

8720A-104 8720M-023 VV_-0671-011 MBR Tank 1 CIP Tank Inlet Isolation Valve (NC) GF 0.5% Hypo GF Ball Fig 546 Ball Valve 50 Aquatec PVC PVC Union Ends Lever None None

Page 4 of 9

ST58 Canungra STP ST58 General (Plant Upgrade Operations Manual Aquatec-Maxcon) General

Q-Pulse Id: TMS807 Active: 16/03/2016 Page 649 of 667



Aquatec-Maxcon  10.2-V2-OM-STPCAN-0000-Appendix-Valve List-Rev I

P&ID Number Mech Dwg No Tag Number Description Vendor Media
Manufacture

r
Valve Type Model - P/N Size Procured by Material Connection Actuation

Supply 
Voltage

Signal Type

8720A-104 8720M-023 VV_-0671-012 MBR Tank 1 CIP Tank Outlet Isolation Valve (NC) GF 0.5% Hypo GF Ball
Fig 546 Ball Valve with 
Limit Switches

50 Aquatec PVC PVC Union Ends Lever 24V DC On / Off

8720A-104 8720M-023 VV_-0671-021 MBR Tank 2 CIP Tank Inlet Isolation Valve (NC) GF 0.5% Hypo GF Ball Fig 546 Ball Valve 50 Aquatec PVC PVC Union Ends Lever None None

8720A-104 8720M-023 VV_-0671-022 MBR Tank 2 CIP Tank Outlet Isolation Valve (NC) GF 0.5% Hypo GF Ball
Fig 546 Ball Valve with 
Limit Switches

50 Aquatec PVC PVC Union Ends Lever 24V DC On / Off

8720A-104 8720M-003 VV_-0660-012 MBR Tank 1 Permeate Outlet Isolation Valve Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

150 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0660-011
MBR Tank 1 Permeate Outlet Pressure Indicator 
Transmitter Bleed Valve (NC)

Tyco Permeate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-104 8720M-003 VV_-0660-015
MBR Tank 1 Permeate Outlet Pressure Indicator 
Transmitter Isolation Valve

Tyco Permeate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-104 8720M-003 FCV-0660-010 MBR Tank 1 Permeate Outlet Flow Control Valve Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F79U 
DA Actuator

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Pneumatic 
Modulating

24V DC 4-20mA, Close & Open Limit

8720A-104 8720M-003 VV_-0660-013
MBR Tank 1 Permeate Outlet Flow Control Valve 
Manual Isolation Valve

Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0660-022 MBR Tank 2 Permeate Outlet Isolation Valve Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

150 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-003 VV_-0660-021
MBR Tank 2 Permeate Outlet Pressure Indicator 
Transmitter Bleed Valve (NC)

Tyco Permeate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-104 8720M-003 VV_-0660-025
MBR Tank 2 Permeate Outlet Pressure Indicator 
Transmitter Isolation Valve

Tyco Permeate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-104 8720M-003 FCV-0660-020 MBR Tank 2 Permeate Outlet Flow Control Valve Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F79U 
DA Actuator

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Pneumatic 
Modulating

24V DC 4-20mA, Close & Open Limit

8720A-104 8720M-003 VV_-0660-023
MBR Tank 2 Permeate Outlet Flow Control Valve 
Manual Isolation Valve

Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-011 VV_-0660-036 Vacuum System Inlet Isolation Valve GF Permeate GF Ball Fig 546 Ball Valve 50 Aquatec PVC PVC Union Ends Lever None None

8720A-104 8720M-011 FCV-0660-030 Vacuum System Inlet Control Valve Tyco Permeate
Tyco 

Keystone
Ball

R382 SBBTST1, 3-Piece 
Reduced Bore

50 Aquatec Stainless Steel BSPT
Pneumatic 

On/Off
24V DC On / Off

8720A-104 8720M-011 FCV-0660-040
Vacuum System Siphon Break Control Valve 
(NC)

Tyco Permeate
Tyco 

Keystone
Ball

R382 SBBTST1, 3-Piece 
Reduced Bore

50 Aquatec Stainless Steel BSPT
Pneumatic 

On/Off
24V DC On / Off

8720A-104 8720M-011 VV_-0660-031 Vacuum Vessel Pressure Indicator Isolation Valve Tyco Permeate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-104 8720M-011 VV_-0660-034 Vacuum Vessel Drain Isolation Valve (NC) Tyco Permeate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-104 8720M-011 VV_-0660-035
Vacuum Vessel Level Indicator Transmitter 
Isolation Valve

Tyco Permeate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-104 8720M-011 VV_-0660-037 Vacuum Vessel Outlet Isolation Valve GF Air (Vacuum) GF Ball Fig 546 Ball Valve 50 Aquatec PVC PVC Union Ends Lever None None
8720A-104 8720M-011 VV_-0660-041 Vacuum Pump 1 Inlet Isolation Valve GF Air (Vacuum) GF Ball Fig 546 Ball Valve 32 Aquatec PVC PVC Union Ends Lever None None
8720A-104 8720M-011 VV_-0660-042 Vacuum Pump 2 Inlet Isolation Valve GF Air (Vacuum) GF Ball Fig 546 Ball Valve 32 Aquatec PVC PVC Union Ends Lever None None

8720A-104 8720M-011 NRV-0660-043 Vacuum Pump 1 Inlet NRV Elmo Rietschle Air (Vacuum)
Elmo 

Rietschle
Swing Check 2BX5 070 32 Aquatec Stainless Steel BSPT None None None

8720A-104 8720M-011 NRV-0660-044 Vacuum Pump 2 Inlet NRV Elmo Rietschle Air (Vacuum)
Elmo 

Rietschle
Swing Check 2BX5 070 32 Aquatec Stainless Steel BSPT None None None

8720A-104 8720M-011 PRV-0660-045 Vacuum Pump 1 Vacuum Relief Valve Elmo Rietschle Air (Vacuum)
Elmo 

Rietschle
PRV 2BX5 010 20 Aquatec Stainless Steel BSPT None None None

8720A-104 8720M-011 PRV-0660-046 Vacuum Pump 2 Vacuum Relief Valve Elmo Rietschle Air (Vacuum)
Elmo 

Rietschle
PRV 2BX5 010 20 Aquatec Stainless Steel BSPT None None None

8720A-104 8720M-023 VV_-0671-020 Sodium Hypochlorite Injection Quill Grundfos Sodium Hypochlorite Grundfos Injection Quill & NRV Grundfos Type 522 50 valve, quill 20 Aquatec None

8720A-104 Not Drawn VV_-1030-033 MBR 1 Scum Sprayer Manual Isolation Valve Tyco Service Water Tyco Ball F152 SBBTST1/01 20 Aquatec Stainless Steel BSP Lever None None

8720A-104 Not Drawn SV_-1030-031 MBR 1 Scum Sprayer Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid 5282 20 Aquatec Brass BSP Solenoid 24V DC On / Off

8720A-104 Not Drawn VV_-1030-034 MBR 2 Scum Sprayer Manual Isolation Valve Tyco Service Water Tyco Ball F152 SBBTST1/01 20 Aquatec Stainless Steel BSP lever None None

8720A-104 Not Drawn SV_-1030-032 MBR 2 Scum Sprayer Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid 5282 20 Aquatec Brass BSP Solenoid 24V DC On / Off

8720A-105 Future VV_-0720-002 UV By-Pass Isolation Valve (NC) Tyco Permeate
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

150 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-104 8720M-011 VV_-0660-032 Vacuum Vessel Drain Isolation Valve 2 (NC) Tyco Permeate
Tyco 

Keystone
Ball F152 SBBTST1/01 25 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 VV_-1020-010 Potable Water Main Isolation Valve Tyco Potable Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 RPZ-1020-011 Service Water Potable Water RPZ Tyco Potable Water
Tyco 

Keystone
RPZ Double Check RP03 25 Aquatec Stainless Steel BSP Handwheel None None

8720A-105 8720V-001 VV_-1020-012 Potable Water Isolation Valve Tyco Potable Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

25 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 SV_-1020-013 Potable Water Solenoid Isolation Valve (NC) Burkert Potable Water Burkert Diaphragm Solenoid 5282 25 Aquatec Brass BSP Solenoid 24V DC On / Off

8720A-105 8720V-001 VV_-0710-010 Sodium Hypochlorite Injection Quill Grundfos Sodium Hypochlorite Grundfos Injection Quill & NRV
Grundfos 522-0211A 
Viton Seals

8 Aquatec PVC Solvent Union None None None

8720A-105 8720V-001 VV_-1030-001 Service Water Pump 1 Inlet Isolation Valve Grundfos Service Water Grundfos Ball
Integrated supply with 
the pump skid

50 Aquatec Stainless Steel BSP Lever None None
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8720A-105 8720V-001 VV_-1030-002 Service Water Pump 2 Inlet Isolation Valve Grundfos Service Water Grundfos Ball
Integrated supply with 
the pump skid

50 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 NRV-1030-003 Service Water Pump 1 Inlet NRV Grundfos Service Water Grundfos NRV
Integrated supply with 
the pump skid

50 Aquatec Stainless Steel Flanged None None None

8720A-105 8720V-001 NRV-1030-004 Service Water Pump 2 Inlet NRV Grundfos Service Water Grundfos NRV
Integrated supply with 
the pump skid

50 Aquatec Stainless Steel Flanged None None None

8720A-105 8720V-001 VV_-1030-005 Service Water Pump 1 Outlet Isolation Valve Grundfos Service Water Grundfos Ball
Integrated supply with 
the pump skid

50 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 VV_-1030-006 Service Water Pump 2 Outlet Isolation Valve Grundfos Service Water Grundfos Ball
Integrated supply with 
the pump skid

50 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 VV_-1030-007 Service Water Accumulator Isolation Valve Grundfos Service Water Grundfos Ball
Integrated supply with 
the pump skid

25 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 VV_-1030-008
Service Water Outlet Pressure Indicator Isolation 
Valve

Grundfos Service Water Grundfos Ball
Integrated supply with 
the pump skid

15 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 VV_-1030-009 Service Water Sample Collection Valve (NC) Tyco Service Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 VV_-1030-004
Service Water Outlet Pressure Transmitter 
Isolation Valve

Tyco Service Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-105 8720V-001 VV_-1030-010 Service Water Header Isolation Valve Tyco Potable Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

50 Aquatec Stainless Steel BSP Lever None None

8720A-106 8720H-001 VV_-0585-001 Caustic Tanker Fill Isolation Valve (NC) GF Caustic GF Diaphragm
Fig 514 Diaphragm 
Valve

50 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-001 VV_-0585-002 Caustic Tanker Fill Line Drain Isolation Valve (NC) GF Caustic GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-001 VV_-0585-003 Caustic Storage Tank Drain Isolation Valve (NC) GF Caustic GF Diaphragm
Fig 514 Diaphragm 
Valve

50 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-001 VV_-0585-005 Caustic Feed Line Strainer Isolation Valve GF Caustic GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-001 VV_-0585-007 Caustic Pump Feed Line Isolation Valve GF Caustic GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-001 VV_-0585-010 Caustic Calibration Cylinder Isolation Valve (NC) GF Caustic GF Diaphragm
Fig 514 Diaphragm 
Valve

25 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-001 VV_-0585-011 Caustic Pump Inlet Isolation Valve GF Caustic GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-001 VV_-0585-013 Caustic Pump Outlet Isolation Valve GF Caustic GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-001 PSV-0585-012 Caustic Pump Outlet Pressure Sustaining Valve Grundfos Caustic Grundfos PSV Grundfos Type 525 15 Aquatec uPVC Solvent Union None None None

8720A-106 8720H-010 VV_-0586-001 Sugar Tanker Fill Isolation Valve (NC) GF Sugar GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None

8720A-106 8720H-010 VV_-0586-002 Sugar Tanker Fill Line Drain Isolation Valve (NC) GF Sugar GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None

8720A-106 8720H-010 VV_-0586-003 Sugar Storage Tank Drain Isolation Valve (NC) GF Sugar GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None

8720A-106 8720H-010 VV_-0586-005 Sugar Feed Line Strainer Isolation Valve GF Sugar GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None
8720A-106 8720H-010 VV_-0586-007 Sugar Pump Feed Line Isolation Valve GF Sugar GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None

8720A-106 8720H-010 VV_-0586-010 Sugar Calibration Cylinder Isolation Valve (NC) GF Sugar GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None

8720A-106 8720H-010 VV_-0586-011 Sugar Pump Inlet Isolation Valve GF Sugar GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None
8720A-106 8720H-010 VV_-0586-013 Sugar Pump Outlet Isolation Valve GF Sugar GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None

8720A-106 8720H-010 PSV-0586-012 Sugar Pump Outlet Pressure Sustaining Valve Grundfos Sugar Grundfos PSV Grundfos Type 525 15 Aquatec uPVC Solvent Union None None None

8720A-106 8720H-015 VV_-0671-001 Hypo Tanker Fill Isolation Valve (NC) GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

50 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 VV_-0671-002 Hypo Tanker Fill Line Drain Isolation Valve (NC) GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 VV_-0671-003 Hypo Storage Tank Drain Isolation Valve (NC) GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

50 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 VV_-0671-005 Hypo Feed Line Strainer Isolation Valve GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 VV_-0671-007 Hypo Pump Feed Line Isolation Valve GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 VV_-0671-010 Hypo Calibration Cylinder Isolation Valve (NC) GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

25 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 VV_-0710-011 Hypo Service Water Pump Inlet Isolation Valve GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 VV_-0710-013 Hypo Service Water Pump Outlet Isolation Valve GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 PSV-0710-012
Hypo Service Water Pump Outlet Pressure 
Sustaining Valve

Grundfos Hypo Grundfos PSV Grundfos Type 525 15 Aquatec uPVC Solvent Union None None None

8720A-106 8720H-015 VV_-0671-014 Hypo CIP Pump Inlet Isolation Valve GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 VV_-0671-016 Hypo CIP Pump Outlet Isolation Valve GF Hypo GF Diaphragm
Fig 514 Diaphragm 
Valve

15 Aquatec uPVC Solvent Union Handwheel None None

8720A-106 8720H-015 PSV-0671-015 Hypo CIP Pump Outlet Pressure Sustaining Valve Grundfos Hypo Grundfos PSV Grundfos Type 525 20 Aquatec uPVC Solvent Union None None None
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8720A-107 8720H-005 VV_-0584-001 Alum Tanker Fill Isolation Valve (NC) GF Alum GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None

8720A-107 8720H-005 VV_-0584-002 Alum Tanker Fill Line Drain Isolation Valve (NC) GF Alum GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None

8720A-107 8720H-005 VV_-0584-003 Alum Storage Tank Drain Isolation Valve (NC) GF Alum GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None
8720A-107 8720H-005 VV_-0584-005 Alum Feed Line Strainer Isolation Valve GF Alum GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None
8720A-107 8720H-005 VV_-0584-007 Alum Pump Feed Line Isolation Valve GF Alum GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None
8720A-107 8720H-005 VV_-0584-010 Alum Calibration Cylinder Isolation Valve (NC) GF Alum GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None
8720A-107 8720H-005 VV_-0584-011 Alum Pump Inlet Isolation Valve GF Alum GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None
8720A-107 8720H-005 VV_-0584-013 Alum Pump Outlet Isolation Valve GF Alum GF Ball Fig 546 Ball Valve 15 Aquatec uPVC Solvent Union Lever None None
8720A-107 8720H-005 PSV-0584-012 Alum Pump Outlet Pressure Sustaining Valve Grundfos Alum Grundfos PSV Grundfos Type 525 15 Aquatec uPVC Solvent Union None None None

8720A-108 8720Y-014 VV_-1140-001
Chemical Delivery Area Sump Stormwater Drain 
Isolation Valve

Tyco Stormwater
Tyco 

Keystone
Butterfly

F612-DEE3AD-FBC c/w 
F460, F427, F792

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Lever with 
extension 

spindle
24V DC On / Off

8720A-108 8720Y-014 VV_-1140-002
Chemical Delivery Area Filtrate Pumpstation 
Isolation Valve (NC)

Tyco
Contaminated 

Chemical
Tyco 

Keystone
Butterfly

F612-DEE3AD-FBC c/w 
F460, F427, F792

80 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Lever with 
extension 

spindle
24V DC On / Off

8720A-109 8720M-052 VV_-0530-001 WAS Pumps Suction Flush Point Isolation Valve GF Potable Water GF Ball Fig 546 Ball Valve 25 Aquatec uPVC Solvent Union Lever None None

8720A-109 8720M-052 VV_-0530-013
WAS Pump 1 Suction Mixed Liquor Isolation 
Valve

GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None

8720A-109 8720M-052 VV_-0530-012 WAS Pump 1 Suction Flush Isolation Valve GF Potable Water GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None
8720A-109 8720M-052 VV_-0530-017 WAS Pump 1 Suction Isolation Valve GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None

8720A-109 8720M-052 VV_-0530-023
WAS Pump 2 Suction Mixed Liquor Isolation 
Valve

GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None

8720A-109 8720M-052 VV_-0530-022 WAS Pump 2 Suction Flush Isolation Valve GF Potable Water GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None
8720A-109 8720M-052 VV_-0530-027 WAS Pump 2 Suction Isolation Valve GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None
8720A-109 8720M-052 VV_-0530-016 WAS Pump 1 Discharge Isolation Valve GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None
8720A-109 8720M-052 VV_-0530-026 WAS Pump 2 Discharge Isolation Valve GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec uPVC Solvent Union Lever None None

8720A-109 8720M-052 PRV_-0530-014 WAS Pump 1 Discharge Pressure Relief Valve Tyco Mixed Liquor Tyco PRV Fig A72 50 Aquatec Stainless Steel BSP None None None

8720A-109 8720M-052 PRV_-0530-024 WAS Pump 2 Discharge Pressure Relief Valve Tyco Mixed Liquor Tyco PRV Fig A72 50 Aquatec Stainless Steel BSP None None None

8720A-109 8720M-052 NRV-0530-015 WAS Pump 1 Discharge NRV Tyco Mixed Liquor
Tyco 

Keystone
NRV F87L 302 50 Aquatec Cast Iron Table D Lugged None None None

8720A-109 8720M-052 NRV-0530-025 WAS Pump 2 Discharge NRV Tyco Mixed Liquor
Tyco 

Keystone
NRV F87L 302 50 Aquatec Cast Iron Table D Lugged None None None

8720A-109 8720T-002 VV_-0420-020 WAS Line Flowmeter Inlet Isolation Valve GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec ABS Solvent Union Lever None None
8720A-109 8720T-002 VV_-0420-021 WAS Line Flowmeter Outlet Isolation Valve GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec ABS Solvent Union Lever None None
8720A-109 8720T-015 VV_-0461-022 Polymer Injection Quill Grundfos Polymer Grundfos Injection Quill & NRV 522-1521A99 20 Aquatec Stainless Steel BSP Lever None None

8720A-109 8720T-020 VV_-0420-001 Service Water Inlet Isolation Valve Tyco Service Water Tyco Ball
F152 SBBTST1/01, 3-
Piece Full Bore

40 Aquatec Stainless Steel BSP Lever None None

8720A-109 8720T-020 VV_-0420-013 Service water Pump By-Pass Isolation Valve (NC) Tyco Service Water Tyco Ball
F152 SBBTST1/01, 3-
Piece Full Bore

40 Aquatec Stainless Steel BSP Lever None None

8720A-109 8720T-020 SV_-0420-002 Service Water Pump Inlet Solenoid Valve Burkert Service Water Burkert Diaphragm Solenoid 5282 25 Aquatec Stainless Steel BSP Solenoid 24V DC On / Off

8720A-109 8720T-020 VV_-0420-011 Service Water Pump Inlet Isolation Valve Tyco Service Water Tyco Ball
F152 SBBTST1/01, 3-
Piece Full Bore

40 Aquatec Stainless Steel BSP Lever None None

8720A-109 8720T-020 NRV-0420-009 Wash Water Pump Outlet NRV Tyco Service Water Tyco Swing Check TS2003 Swing Check 40 Aquatec Stainless Steel BSPT None None None

8720A-109 8720T-020 VV_-0420-003 Service Water Outlet Isolation Valve Tyco Service Water Tyco Ball
F152 SBBTST1/01, 3-
Piece Full Bore

50 Aquatec Stainless Steel BSP Lever None None

8720A-109 8720T-020 VV_-0420-004
Service Water Outlet Low Pressure Switch 
Isolation Valve

Tyco Service Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-109 8720T-020 VV_-0420-005
Service Water Outlet Pressure Indicator Isolation 
Valve

Tyco Service Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-109 Not Drawn VV_-0420-008 Service Water - GDD Isolation Valve Andritz Service Water Andritz Ball
Part of GDD/BFP 
Package

25 Aquatec Stainless Steel BSP Lever None None

8720A-109 Not Drawn VV_-0420-006 Service Water - BFP Isolation Valve 1 Andritz Service Water Andritz Ball
Part of GDD/BFP 
Package

15 Aquatec Stainless Steel BSP Lever None None

8720A-109 Not Drawn VV_-0420-007 Service Water - BFP Isolation Valve 2 Andritz Service Water Andritz Ball
Part of GDD/BFP 
Package

15 Aquatec Stainless Steel BSP Lever None None

8720A-109 Not Drawn VV_-0420-023 GDD Drain Valve (NC) GF Mixed Liquor GF Ball Fig 546 Ball Valve 50 Aquatec Stainless Steel BSP Lever None None

8720A-109 8720T-015 VV_-1020-020 Polymer Potable Water Isolation Valve Tyco Potable Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-109 8720T-015 RPZ-1020-021 Polymer Potable Water RPZ Tyco Potable Water
Tyco 

Keystone
RPZ Double Check Fig RP03 20 Aquatec Stainless Steel BSP Handwheel None None

8720A-109 8720T-015 VV_-1020-022 Polymer Potable Water Isolation Valve 2 Tyco Potable Water
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-109 Not Drawn SV_-1020-023 Polymer Potable Water Solenoid Isolation Valve Siemens Potable Water Burkert Diaphragm Solenoid

Part of PolyBlend PB 16-
1 Package
528200-
A25,0BBMSGM86-0-
24/DC-08**LF02

20 Aquatec Stainless Steel BSP Solenoid 24V DC On / Off
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8720A-109 Not Drawn VV_-1020-023 Polymer Potable Water Flow Regulating Valve Siemens Potable Water Siemens Needle Valve
Part of PolyBlend PB16-
1 Package

20 Aquatec n/a n/a Handwheel None None

8720A-110 Not Drawn VV_-0450-021
Sludge Dewatering - Filtrate Pumpstation Isolation 
Valve

Tyco Filtrate
Tyco 

Keystone
Sluice Valve

Fig 500 AS4087 PN16 
Flange

80 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-110 8720T-025 NRV-0450-024 Filtrate Pump 1 NRV Tyco Filtrate
Tyco 

Keystone
Swing Check F87L 302 80 Aquatec Cast Iron Table D Lugged None None None

8720A-110 8720T-025 NRV-0450-025 Filtrate Pump 2 NRV Tyco Filtrate
Tyco 

Keystone
Swing Check F87L 302 80 Aquatec Cast Iron Table D Lugged None None None

8720A-110 8720T-025 VV_-0450-026 Filtrate Pump 1 Outlet Isolation Valve Tyco Filtrate
Tyco 

Keystone
Knife Gate F952 176 80 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-110 8720T-025 VV_-0450-027 Filtrate Pump 2 Outlet Isolation Valve Tyco Filtrate
Tyco 

Keystone
Knife Gate F952 176 80 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-110 8720T-025 VV_-0450-029
Filtrate Pump Outlet Sample Collection Valve 
(NC)

Tyco Filtrate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-110 8720T-025 VV_-0450-030
Filtrate Pump Outlet Pressure Indicator Isolation 
Valve

Tyco Filtrate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-110 8720T-025 VV_-0450-028 Filtrate Pump Outlet Isolation Valve Tyco Filtrate
Tyco 

Keystone
Knife Gate F952 176 80 Aquatec Stainless Steel Table D Lugged Handwheel None None

8720A-111 8720W-002 PRV-0650-004 MBR Blower 1 Internal Pressure Relief Valve PDA Air PDA PRV Integrated with Blower N/A Aquatec Flange None None None

8720A-111 8720W-002 PRV-0650-005 MBR Blower 2 Internal Pressure Relief Valve PDA Air PDA PRV Integrated with Blower N/A Aquatec Flange None None None

8720A-111 8720W-002 PRV-0650-006
MBR /Aeration Blower Internal Pressure Relief 
Valve

PDA Air PDA PRV Integrated with Blower N/A Aquatec Flange None None None

8720A-111 8720W-002 PRV-0650-007 Aeration Blower Internal Pressure Relief Valve PDA Air PDA PRV Integrated with Blower N/A Aquatec Flange None None None

8720A-111 8720W-002 NRV-0650-008 MBR Blower 1 Internal Non Return Valve PDA Air PDA NRV Loose supply by PDA 100 Aquatec Flange None None None
8720A-111 8720W-002 NRV-0650-009 MBR Blower 2 Internal Non Return Valve PDA Air PDA NRV Loose supply by PDA 100 Aquatec Flange None None None

8720A-111 8720W-002 NRV-0650-010 MBR / Aeration Blower Internal Non Return Valve PDA Air PDA NRV Loose supply by PDA 100 Aquatec Flange None None None

8720A-111 8720W-002 NRV-0650-011 Aeration Blower Internal Non Return Valve PDA Air PDA NRV Loose supply by PDA 100 Aquatec Flange None None None

8720A-111 8720W-002 VV_-0650-012 MBR Blower 1 Outlet Isolation Valve Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

100 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-111 8720W-002 VV_-0650-013 MBR Blower 2 Outlet Isolation Valve Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

100 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-111 8720W-002 VV_-0650-014
MBR/Aeration Standby Blower Outlet Isolation 
Valve

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

100 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-111 8720W-002 VV_-0650-015 Aeration Blower Outlet Isolation Valve Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F401 
level & notch plate

100 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged Lever None None

8720A-111 8720W-002 VV_-0650-016
MBR 1 Blower Header High Pressure Switch 
Isolation Valve

Tyco Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 2-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720W-002 VV_-0650-017
MBR 2 Blower Header High Pressure Switch 
Isolation Valve

Tyco Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 2-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720W-002 VV_-0650-018
Aeration Blower Header High Pressure Switch 
Isolation Valve

Tyco Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 2-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-111 Not Drawn VV_-0650-019 MBR 1 Blower Header Drain Isolation Valve (NC) Tyco Air/Condensate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-111 Not Drawn VV_-0650-020 MBR 2 Blower Header Drain Isolation Valve (NC) Tyco Air/Condensate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-111 Not Drawn VV_-0650-021
Aeration Blower Header Drain Isolation Valve 
(NC)

Tyco Air/Condensate
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

20 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720W-002 FCV-0650-001
Standby Blower - MBR 1 Header Isolation Valve 
(NC)

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F79U 
DA Actuator

150 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Pneumatic 
On/Off

24V DC On / Off

8720A-111 8720W-002 FCV-0650-002
Standby Blower - MBR 2 Header Isolation Valve 
(NC)

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F79U 
DA Actuator

150 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Pneumatic 
On/Off

24V DC On / Off

8720A-111 8720W-002 FCV-0520-003
Standby Blower - Aeration Header Isolation Valve 
(NC)

Tyco Air
Tyco 

Keystone
Butterfly

F612 DEE2 c/w F79U 
DA Actuator

150 Aquatec
Ductile Iron (FBE coated), 

SS Shaft & Disc
Table D Lugged

Pneumatic 
On/Off

24V DC On / Off

8720A-111 8720V-003 PRV-1011-001 Compressor 1 Pressure Relief Valve Atlas Copco Compressed Air Atlas Copco PRV Part of Compressor N/A Aquatec None None None
8720A-111 8720V-003 PRV-1011-002 Compressor 2 Pressure Relief Valve Atlas Copco Compressed Air Atlas Copco PRV Part of Compressor N/A Aquatec None None None
8720A-111 8720V-003 NRV-1011-003 Compressor 1 Outlet NRV/Unloading IFS Compressed Air IFS Unloading Check 04MPV108 15 Aquatec Brass BSP None None None
8720A-111 8720V-003 NRV-1011-004 Compressor 2 Outlet NRV/Unloading IFS Compressed Air IFS Unloading Check 04MPV108 15 Aquatec Brass BSP None None None

8720A-111 8720V-003 VV_-1011-005 Compressor 1 Outlet Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-006 Compressor 2 Outlet Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 SV_-1011-007 Compressed Air Accumulator Auto Drain Atlas Copco
Compressed 

Air/Condensate
Process 
Systems

Diaphragm Solenoid CRD-4-4.5-8VY 15 Aquatec Brass BSP Solenoid 24V DC On / Off

8720A-111 Compressed Air Accumulator Manual Drain Valve Tyco Compressed Air
Tyco 

Keystone
Ball F152 SBBTST1/01 15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 PRV-1011-010
Compressed Air Accumulator Pressure Relief 
Valve

Atlas Copco Compressed Air Atlas Copco PRV
Kit 10 bar for VAR 334L 
AS1271

15 Aquatec Brass BSP None None None

8720A-111 8720V-003 PRV-1011-011
Compressed Air Accumulator Pressure 
Regulating Valve

SMC Compressed Air SMC Pressure Regulating AR30-FO3B-R 15 Aquatec Zinc die-cast BSP Handwheel None None

8720A-111 8720V-003 VV_-1011-001 Compressor 1 Unloading Needle Valve IFS Compressed Air IFS Needle NVA500202 4 Aquatec Brass BSP Handwheel None None
8720A-111 8720V-003 VV_-1011-002 Compressor 2 Unloading Neede Valve IFS Compressed Air IFS Needle NVA500202 4 Aquatec Brass BSP Handwheel None None
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8720A-111 8720V-003 VV_-1011-013 Compressed Air Pre-Filter Inlet Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-014 Compressed Air Pre-Filter Outlet Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-019
Compressed Air Pre-Filter By-Pass Isolation 
Valve (NC)

Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-015 Air Dryer Inlet Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-016 Air Dryer Outlet Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-020 Air Dryer By-Pass Isolation Valve (NC) Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-017 Compressed Air Post-Filter Inlet Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-018 Compressed Air Post-Filter Outlet Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-021
Compressed Air Post-Filter By-Pass Isolation 
Valve (NC)

Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-022 Compressed Air - Blower Room Isolation Valve Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-111 8720V-003 VV_-1011-023
Compressed Air - Plant Instrument Air Isolation 
Valve

Tyco Compressed Air
Tyco 

Keystone
Ball

F152 SBBTST1/01, 3-
Piece Full Bore

15 Aquatec Stainless Steel BSP Lever None None

8720A-112 8720V-004 VV_-1011-031 Inlet Works Valve Compressed Air Isolation Valve SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-032 Re-screen Valve Compressed Air Isolation Valve SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-033 MBR 1 Inlet Valve Compressed Air Isolation Valve SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-034 MBR 2 Inlet Valve Compressed Air Isolation Valve SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-035
MBR 1 Diffuser Flush Valve Compressed Air 
Isolation Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-036
MBR 2 Diffuser Flush Valve Compressed Air 
Isolation Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-037
MBR 1 S-recirc Valve Compressed Air Isolation 
Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-038
MBR 2 S-recirc Valve Compressed Air Isolation 
Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-039
MBR 1 Permeate Valve Compressed Air Isolation 
Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-040
MBR 2 Permeate Valve Compressed Air Isolation 
Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-041
Vacuum Tank Valve Compressed Air Isolation 
Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-042
Vacuum Break Valve Compressed Air Isolation 
Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-043
Standby Blower - MBR 1 Valve Compressed Air 
Isolation Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-044
Standby Blower - MBR 2 Valve Compressed Air 
Isolation Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-045
Standby Blower - Aeration Valve Compressed Air 
Isolation Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None

8720A-112 8720V-004 VV_-1011-046
S=Recycle Flow Control Valve Compressed Air 
Isolation Valve

SMC Compressed Air SMC Ball VHK Series Finger Valve 10 Aquatec PVC Push Fitting Lever None None
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