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Abbreviations 
The following abbreviations are used in this report: 

Table 1 Abbreviations 

Abbreviation Term 

AS Australian Standard 

BoM Bureau of Meteorology 

EA Environmental Authority 

EBD Emergency Blowdown 

ESD Emergency Shutdown 

FEED Front End Engineering and Design 

GCF Gas Compression Facility 

HAZOP Hazard and Operability Study 

L Litres 

NQGP North Queensland Gas Pipeline 

NZS New Zealand Standard 

P&G Act Petroleum and Gas (Production and Safety) Act 2004 

PLC Programmable Logic Controller 

QAS Queensland Ambulance Service 

QFRS Queensland Fire and Rescue Services 

SDS Safety Data Sheet 

SCADA Supervisory Control and Data Acquisition 

SMS Safety Management Study 

TEG Triethylene glycol 

UPS Uninterruptible Power Supply 

WHS Act Work Health and Safety Act 2011 
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1 Introduction 
1.1 Project overview 

The QPM Energy Project (the Project) involves the design, construction and operation of a gas compression facility 
(GCF) and a high-pressure pipeline that links the proposed GCF to the nearby existing and operational North 
Queensland Gas Pipeline (NQGP).  

The Project proposes to collect waste coal mine gas at the proposed GCF via waste gathering lines from existing 
adjacent mines. At the GCF, waste coal mine gas will be dehydrated and filtered, with the remaining clean gas 
then compressed and transported via high-pressure pipeline to the existing and operational NQGP. The NQGP will 
then transport the compressed gas north to Townsville, where it will be depressurised and distributed, by a third 
party, to industrial users, including QPM’s Townsville Energy Chemicals Hub (TECH) Project.  

The Project is located approximately 43 kilometres (km) north of Moranbah.  

1.2 Purpose of this report 

This hazard and risk assessment has been prepared by EMM Consulting Limited (EMM) on behalf of QPM Energy 
in support of an application for a new Environmental Authority (EA) for a resource activity, as part of the Project. 

The purpose of this document is to provide sufficient detail to support an application for a site-specific EA. 

This assessment combines the findings of: 

• the Hazard and Operability Study (HAZOP) undertaken for the GCF (refer Annexure A);  

• the Safety Management Study (SMS) undertaken for the pipeline (refer Annexure B); and 

• the GCF and Pipeline Front End Engineering and Design Control Philosophy (FEED) study for the Project 
(refer Annexure C).  

Following the completion of the above studies, the location of the GCF and pipeline alignment has since been 
revised. However the identification of risks, mitigation measures and overall outcomes remain relevant. The key 
change is the revised alignment crosses a less amount of waterways, transmission lines and mine traffic than the 
previous location in the Mabbin Road corridor.  

This report examines the health and safety aspects associated with the Project by: 

• identifying potential hazards and risks that may occur during the construction, operation and 
decommissioning; 

• examining the outcomes of the HAZOP and SMS; 

• outlining all hazardous substances to be utilised during each phase of the Project; 

• outlining the controls to be implemented to protect the health and safety of all employees, including sub-
contractors and the public; and 

• determining commitments to emergency plans and response. 

A series of environmental impact assessments, containing separate risk assessments have been prepared to 
support the EA application. These risks pertaining to impacts to environmental values are not included in this 
hazard and risk assessment. However environmental hazards which may pose a risk to human health or safety are 
included in this report.  
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This assessment has been prepared consistent to the guideline How to manage work health and safety risks (Safe 
Work Australia, 2018).  

1.3 Project footprint and study area 

The Project footprint is comprised of the following components and land areas: 

• GCF – 200 metres (m) by 300 m, an area of 6 hectares (ha). 

• High-pressure pipeline – easement initially a 30 m wide construction right of way (an area of 51 ha) which 
reduces to a 15 m wide operating easement (an area of 25 ha) from 3.2 km west of the Gas Compression 
Facility. 

• Access road – 8 ha being a 30 m wide easement from Red Hill Road to the GCF. 

• Other incidental/ancillary activities, within the above footprint.  

A detailed project description is provided in Section 3 of the Environment Assessment Report (EAR). 

For the purposes of the hazard and risk assessment, the study area is defined as the area including permanent 
and temporary infrastructure, with the potential to impact people, environment and property as a result of the 
Project.  

The local context is shown in Figure 1.1. 
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2 Project description 
2.1 Project overview 

The Project involves the design, construction, and operation of a GCF and a high-pressure pipeline that links the 
proposed GCF to the nearby existing and operational NQGP.  

The Project proposes to collect waste coal mine gas at the proposed GCF via waste gas gathering lines located at 
adjacent coal mines. At the GCF, waste coal mine gas will be dehydrated and filtered, with the remaining clean gas 
then compressed and transported via high-pressure pipeline to the existing and operational NQGP. The NQGP will 
then transport the compressed gas north to Townsville, where it will be depressurised and distributed, by a third 
party, to industrial users, including QPM’s TECH Project.  

Access to the GCF will be provided via the construction of a 2.8 km all-weather access road from Red Hill Road. 

Ancillary activities will also occur within the defined Project footprint. 

The Project is proposed 43 km north of Moranbah. 

It should be noted that the Project involves capturing and converting methane in waste coal mine gas (a 
greenhouse gas) into carbon dioxide that would otherwise be released into the atmosphere by the relevant coal 
mining operator. The Project proposes to capture and convert waste coal mine gas through a process of filtration 
to remove water slugs and fine coal dust, compression, dehydration to remove water vapour, and flaring, in the 
event of a shutdown. It does not involve refining natural gas or coal seam methane gas. 

For further detail on the Project description refer to Section 3 of the Environmental Assessment Report. The 
Project will be staged, with an initial installation of four compressors, associated compressor engines and ancillary 
facilities and plant. The following two stages will incorporate an additional four compressors each to an ultimate 
capacity of twelve compressors. This hazard and risk assessment addresses the ultimate capacity at Stage 3 of the 
Project.  

2.2 Key project components 

Table 2.1 describes the key components of the Project. 

Table 2.1 Project components 

Component   Description  

GCF  • Captures and converts waste coal mine gas to clean gas which is then compressed to 15.3 megapascal for 
transport within the high pressure gas pipeline. 

• Proposed to be located at Dabin Station on the southern boundary of Lot 2 SP214117 and 2.7 km west of the 
Red Hill Road reserve.  

• Sited on a 200 m by 300 m area.  
• 6 ha disturbance footprint.  

High-pressure 
pipeline 

• High-pressure pipeline to transport clean compressed gas from the GCF to the NQGP.  
• 16.8 km in length, running along cleared areas, fence lines and fire breaks along property boundaries.  
• During construction, a 30 m wide construction right of way (disturbance area of 51 ha).  
• During operations, a 15 m wide operating easement (disturbance area of 25 ha) after the first 3.2 km. 

Access road • Road to provide all-weather access to the GCF from Red Hill Road reserve. 
• 2.8 km long and 30 m wide. 
• 8 ha disturbance footprint. 
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A detailed project description is provided in Section 3 of the EAR. 

2.3 Project description influencing hazard and risk matters 

The construction and operation of the GCF, pipeline and ancillary facilities will generate a number of potential 
hazards and risks throughout the construction and operation phases of the Project.  

The treatment of oily process water, chemical storage, flare procedures and the compression of high pressure 
coal mine waste gas are the key items assessed. Further, this report considers the existing environment to identify 
existing environmental and climatic hazards which have the potential to impact on the Project’s construction and 
operation.  
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3 Legislation, policies, standards and guidelines 
The following legislation, policies, standards and guidelines in Table 3.1 are relevant to this hazard and risk 
assessment. 

Table 3.1 Relevant legislation, policies, standards and guidelines to the hazard and risk assessment 

Document Relevance to this assessment 

Petroleum and Gas 
(Production and Safety) 
Act 2004 (P&G Act)  
Petroleum and Gas 
(Safety) Regulation 2018 
(P&G Regulation) 

The main purpose of the P&G Act is to facilitate and regulate the carrying out of responsible petroleum 
activities and the development of a safe, efficient and viable petroleum and gas industry. Chapter 9 of 
the P&G Act identifies the key safety requirements which QPM Energy will be required to adhere to, 
relating to: 
• regulation of gas devices and gas fittings; 
• safety management systems;  
• roles and responsibilities; 
• safety obligations relating to plant or equipment;  
• reporting of incidents; and 
• obligation to comply with safety requirements and instructions. 
Under Section 700 of the P&G, for a risk to a person or property to be at an acceptable level, the 
activities must be carried out so that the level of risk for the activities: 

a) is within acceptable safety limits, having regard to each relevant safety requirement; and  
b) is as low as is reasonably practicable. 

To decide whether the level of risk is within acceptable safety limits and as low as reasonably 
practicable, regard must be made to— 

a) the likelihood of injury or illness to a person, or of property damage, from the risk; and  
b) the probable severity of the injury, illness or damage; and 
c) whether or not the risk is avoidable by reasonable means. 

Work Health and Safety 
Act 2011 (WHS Act) 

The WHS Act provides a framework and general duties for the protection, safety and welfare of 
workers in Queensland while they are at work. Under the WHS Act, designers must ensure, so far as it 
reasonably practicable, that structures are designed to be without risks to the health and safety of 
persons.  
QPM Energy has incorporated risk identification and assessment practices throughout the design 
development phase to date. QPM Energy have a strong commitment to implementing and maintaining 
appropriate safety practices throughout operations.  

Australian Standards (AS) 
ISO31000 (2018) Risk 
Management – 
Guidelines 

ISO31000: 2018 describes the risk management process that can be applied throughout the life of an 
organisation and to a wide range of activities. The risk assessment within Section 9 has been 
undertaken in accordance with the general requirements of ISO31000. 

AS/NZS 2885.6:2018 
Pipelines — Gas and 
liquid petroleum, Part 6: 
Pipeline safety 
management 

Specifies requirements for safety management for pipeline systems and covers all elements of the 
system designed, constructed or operated under AS/New Zealand Standard (NZS) 2885 series 
Standards, including mainline pipe and pipeline assemblies, stations and control systems. 
As per AS2885, a preliminary design SMS has been undertaken, refer Annexure B. 
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4 Assessment methodology 
4.1 Overview 

The hazard and risk assessment methodology has assessed as far as reasonably practicable the hazards and risk 
associated with the Project. Three safety studies have been completed to assess the design and performance of 
the proposed Project: 

1. The HAZOP workshop was held over two days (7 March 2022 and 8 March 2022) to specifically identify 
hazards within the plant and processes of the GCF. Outcomes are presented in Annexure A. 

2. The SMS (refer Annexure B) assessed preliminary design to perform a high level review of the location-
specific threats associated with the Project.  

3. The FEED study (refer Annexure C) was established to report the control and shutdown philosophy of the 
new equipment and packages installed for the GCF. The interaction with the export pipeline is also 
assessed. 

Potential hazards were identified from each of these three studies, and also from a review of additional 
environmental and safety hazards. The combination of these provides a consolidated discussion to inform a risk 
assessment (see Section 9).  

The objectives of the hazard and risk management approach for the Project is to avoid impacts and/ or incidents 
to site personnel, the environment and surrounding landowners. The overall aim is to demonstrate that 
consequence and likelihood of project-related hazards and risks have been eliminated, and where this is not 
possible, are reduced to as low as is reasonably practicable (ALARP).  

The following sections provide more detail on the methodologies undertaken for the HAZOP, SMS and FEED.  

4.2 HAZOP 

The scope of the HAZOP was to review the GCF, including aspects of the facility such as the slug catcher, filter 
coalescer drain system, flare, dehydration unit, fuel gas and gas custody transfer metering. This process was held 
over a two day workshop in March 2022.  

The following nodes relevant to the GCF were identified and then examined to identify hazards: 

• feed to inlet compression package; 

• discharge compressor packages to NQGP tie in; 

• fuel gas to compressor; 

• drain system; and 

• flare. 

Each node was subjected to a systematic and structured analysis reviewing the potential deviations from normal 
operating conditions to identify potential hazards and operability issues. Figure 4.1 provides a summary of the 
process. 
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Figure 4.1 HAZAOP process overview 

4.3 Safety management study 

As per the requirements under AS/NZS 2885.6, a preliminary design SMS was completed for the pipeline. The 
process consists of the following: 

• hazard and risk identification; 

• application of physical, procedural and design measures to identify risks; 

• assessment of whether these measures are sufficient to eliminate the threat (those not eliminated are 
carried forward for risk evaluation); 

• review and control of failure threats (risk ranking); 

• assessment of residual risk; and 

• demonstration that risks are ALARP. 

4.4 FEED control philosophy 

The FEED study reports the control and shutdown philosophy of the new equipment and packages installed for 
the Project. 

The FEED report identifies key components within the Project and specifies their functionality respectively with 
the gas compression process. The document outlines a control philosophy for management of plant and 
equipment within the shutdown procedure. The report illustrates the specific controls, alarms and safety systems 
implemented into the plant and equipment (eg fire, gas detection system and emergency package shutdown 
functions) to ensure operations can be undertaken in a safe and efficient manner. 
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4.5 Risk assessment method 

The risk-based approach to hazard assessment and management involved the following key steps: 

• Identification: This step identifies the areas of impact, potential hazards and their causes and potential 
consequences. 

• Analysis of inherent risk: This involves developing an understanding of the risks, including the likelihood 
and consequences of particular events, without considering mitigation measures. The likelihood, 
consequence and risk scoring criteria are defined in Table 4.1, Table 4.2 and Table 4.3. 

• Evaluation: Information from the risk analysis is combined to assess the overall level of risk of an event as 
demonstrated in Table 4.3. This helps to determine which hazards and risks need treatment or 
management. It also prioritises treatment. 

• Mitigation: This involves identification of relevant and appropriate mitigation measures and how they will 
be implemented to reduce the risk. 

• Analysis of residual risk: Risks are analysed again after the application of mitigation measures. 

Likelihood criteria are given in Table 4.3. 

Table 4.1 Likelihood criteria 

Likelihood Description Frequency 

A) Almost certain Can be expected to occur in most circumstances >85% 

B) Likely Will probably occur in most circumstances 40–85% 

C) Possible Might occur at some time 20–40% 

D) Unlikely Could occur at some time 5–20% 

E) Rare May only occur in exceptional circumstances <5% 

Consequence criteria are given in Table 4.2. 
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Table 4.2 Consequence criteria 

Rating Description 

5. Severe: Widespread serious 
permanent effect 

Incident is reportable to the regulator, serious permanent/persistent and irreversible 
damage is caused, significant public interest and media coverage and/or uncontained 
impacts. 

4. Major: Widespread, moderate to 
long-term effect 

Incident is reportable to the regulator and notable damage is caused to an area or asset 
from which it will take more than 10 years to recover with long-term evidence of the 
incident resulting, or incident is reportable to the regulator and public concern raised. 

3. Moderate: Localised, short-term to 
moderate effect 

Moderate but repairable damage that will take up to 10 years to recover, or incident is 
reportable to the regulator. 

2. Minor: Localised short-term effect Minor damage to the environment or heritage asset or area that is immediately 
contained on-site. It will take less than two years for the resource or asset to fully 
recover or it will only require minor repair, or disturbance to scarce or sensitive 
environmental or heritage resources. 

1. Insignificant: No impact or no lasting 
effect 

Negligible damage that is contained on-site OR The damage is fully recoverable with no 
permanent effects, taking less than three months to fully recover 

The risk assessment matrix in Table 4.3 is used to combine the likelihood and consequence rating, to give a risk 
assessment score. 

Table 4.3 Risk assessment matrix 

Likelihood Consequence 

1) Insignificant 2) Minor 3) Moderate 4) Major 5) Severe 

A) Almost certain Medium 
A1 

Medium 
A2 

High 
A3 

Extreme 
A4 

Extreme 
A5 

B) Likely Low 
B1 

Medium 
B2 

High 
B3 

Extreme 
B4 

Extreme 
B5 

C) Possible Low 
C1 

Low 
C2 

Medium 
C3 

High 
C4 

High 
C5 

D) Unlikely Low 
D1 

Low 
D2 

Low 
D3 

Medium 
D4 

Medium 
D5 

E) Rare Low 
E1 

Low 
E2 

Low 
E3 

Low 
E4 

Medium 
E5 
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5 Existing environment 
There are hazards in the existing environment (in the absence of the Project) such as natural events, land 
conditions and infrastructure. These hazards are discussed below in terms of: 

• natural hazards; 

• existing land conditions; and 

• existing infrastructure. 

5.1 Existing natural hazards 

5.1.1 Climate 

The climate of the Project footprint is sub-tropical with generally hot, moist summers and warm, dry winters. 

A review of the Bureau of Meteorology (BoM) climate database was undertaken, and information was sourced 
from two representative weather stations proximal to the site, Moranbah Airport (BoM: 0434035) and Moranbah 
Water Treatment Plant (BoM: 034038), both of which are located approximately 45 km south of the Project 
footprint. 

Mean monthly maximum temperatures (BoM 034038) range from 24°C in June and July to 34°C in December, and 
mean monthly minimum temperatures range from 10°C in July to 22°C in January. 

Rainfall is seasonally distributed with a distinct wet season occurring during the summer months of December 
through February and an extended dry season occurring during the months of April through September. Monthly 
and annual rainfall data sourced from BoM 0434035 indicates that the region receives a range in annual rainfall 
totals of between 280 and 833 millimetres (mm) per year. 

5.1.2 Extreme climatic conditions 

With regards to extreme climatic conditions and events, the following statements are made: 

• The Project footprint includes areas of Medium Potential Bushfire Prone Area and Potential Impact Buffer 
from the State Planning Policy mapping. The threat of bushfire increases with periods of reduced rainfall 
and increased temperatures, which can increase the amount of dry grass available to burn. 

• Flooding within the Project footprint will occur generally as broad, shallow overland flow given the lack of 
relief and defined drainage features and relatively small upstream catchments. The exception is in the 
vicinity of Goonyella Creek, which comprises a defined waterway and will convey concentrated flows across 
the high-pressure pipeline alignment. Other locations where concentrated flows along defined drainage 
paths are expected to occur in the vicinity of the Project footprint include Mabbin Creek and upstream 
(east) of the mapped extent of Gum Tree Creek. 

5.1.3 Wildlife 

Wildlife is an external hazard to the Project as there is the potential for wildlife to interact with the Project 
through: 

• animal attacks to workers; 

• collisions with fauna; 

  



 

 

E210671 | RP1 | v3   12 

 

• fauna carrying diseases that may pose a risk to human health; and 

• pests and weeds that pose a biosecurity risk. 

5.2 Existing land conditions 

The following provides a description of the surrounding environment:  

• Rural land used for cattle grazing.  

• Established mining and heavy rail precinct, with Goonyella Riverside Mine (BMA) and North Goonyella 
Mine (Peabody) and other mines nearby mining high grade metallurgical coal for export markets. The 
mining region is noted for high gas content coal seams which require pre-mine gas drainage to permit safe 
operations. 

• Predominantly flat terrain with undulations, some cracking clays leading to gilgai (ie mounds and 
depressions formed on shrink-swell cracking clay soils). Water accumulates seasonally in the depressions.  

• Located at the top of two sub-catchments – Isaac River (East) into the Fitzroy Catchment and Suttor River 
(West) into the Burdekin Catchment.  

• Substantial areas cleared with some remnant vegetation and regrowth identified. Native grass pastures 
have been supplemented with significant Buffel Grass intrusion. 

• Location of one homestead located approximately 7 km to the west of the GCF and represents the closest 
inhabited location. 

Land is listed by DES on the EMR if notifiable activities have been, or are being, carried out on the land, or if the 
land is contaminated land. Contaminated land is land which is affected by a hazardous contaminant. 
Contaminated land is moved from the EMR to the CLR when it is necessary to take action to remediate the land to 
prevent serious harm to ecosystems or human health. As such, a search of these land registers can assist with 
identifying potential sources of contamination for land relevant to the study area. 

A search of EMR and the CLR revealed that Lot 11 on SP262530 and Lot 23 on SP22530 are not listed on the EMR 
or CLR. Two properties; Lot 2 on SP214117 and Lot 411 on SP285383, are listed on the EMR but not listed on the 
CLR. These land register reports are provided in the Contaminated Land and Waste Report which supports the EA 
application.  

A review of State Planning Policy mapping shows no unexploded ordnance mapped in the vicinity of the Project.  

5.3 Existing infrastructure 

Existing infrastructure intersecting the Project and in the immediate vicinity include: 

• the Goonyella System rail line; 

• roads, including Red Hill Road and Mabbin Road; 

• sunwater water pipelines; and 

• NQGP. 
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6 Key findings from safety assessments 
6.1 HAZOP 

The HAZOP examined key major hazard and operability issues that could detract from the successful performance 
of the proposed facilities within the scope studied. The complete record of the workshop minutes and outcomes 
can be found within Appendix B of the HAZOP report (Annexure A). Forty-four recommendations were made 
during the review. Ongoing tracking of the actions will occur and be closed out in accordance with the Wasco 
HAZOP Study Procedure. 

Key recommendations from the HAZOP include: 

• review how liquid generated during pigging activities will be dealt with; 

• confirm analysers/meters and numbers required to allow safe operation to occur; 

• confirm depressurisation equipment is suitably sized and fit for purpose; 

• review if thermal expansion is credible and provide thermal relief if required; 

• review of onsite chemicals for required procedures (eg nitrogen for purging); and 

• confirm start-up requirements and provisions for off-spec gas while starting up the Triethylene glycol (TEG) 
packages. 

6.2 Safety management study 

The SMS was conducted to identify high consequence events that impose significant risks to the community and 
environment. The findings made during the assessment are intended to deliver sufficient information to allow 
stakeholders involved in the regulatory approvals process to make informed design decisions about the risks 
associated with the Project. 

The findings and workshop recordings from the SMS hazard and risk assessment are provided in the worksheets in 
Appendix C of the SMS (Annexure B). 

In total, the review documented thirteen recommendations. The actions will be tracked, and close-out sheets will 
be used to close out each actions formally. 

Key recommendations from the SMS include: 

• discussions to be completed with council to confirm requirements for the depth of cover for pipeline and 
road easement; 

• confirm if seismic studies have been completed for the area (eg if blasting occurs at the nearby mines); 

• confirm environmental risk along pipeline alignment (eg flood zone, cultural heritage); 

• confirm the pipeline alignment and GCF location to ensure the Project does not impact future mine 
expansion; and 

• determine the maximum credible threat along the pipeline alignment. 
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6.3 FEED control philosophy 

The FEED report was completed to describe the control philosophy to operate the GCF. The document reports the 
control and shutdown philosophy of the new equipment and packages installed for the Project – refer 
Annexure C. 

The key outcomes from the report include discussion on: 

• components for the emergency blowdown function (EBD); 

• compressor and TEG package shutdown functions; 

• philosophy for fire and gas detection systems; 

• interactions with the existing pipeline; 

• manning philosophy; and 

• process control (eg compressors, water/power management, flare, TEG packages, gas monitoring and 
control functions). 

The above philosophy components are considered further within Section 8 and 9.  
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7 Hazard identification, potential impacts and 
mitigation measures 

7.1 Natural hazards 

Existing natural hazards have the potential to introduce risk to Project activities and require identification and 
mitigation measures. The risk and corresponding mitigation measures are discussed in Table 7.1. 

Table 7.1 Identified potential impacts arising from natural events 

Potential hazard Risk Mitigation measures 

Bushfire • Impact to the safe construction and 
operation of the GCF and pipeline. 

• Damage to project infrastructure. 
• Major environmental incident resulting 

from excessive heat/combustion. 

• Emergency response plan. 
• Engagement with emergency services during design phase and 

ongoing through construction and operational phases. 
• Regular inspections of firebreaks. 
• Scheduled inspections to ensure the easement is kept free of 

excess fuel and ignition sources (eg branches, leaves). 
• Supervisory Control and Data Acquisition (SCADA) used for 

remote shutdown of plant. 
• Fire service site to be regularly checked to assess the likelihood 

of fire. 
• Water trucks present during construction, particularly on the 

pipeline corridor. 

Extreme rainfall 
and flooding 

• Impact to the safe construction and 
operation of the GCF and pipeline. 

• Damage to project infrastructure (eg 
erosion, subsidence and/or inundation). 

• Excessive water beyond capability of 
treatment plant. 

• Assessment of historical data completed during the design 
process. 

• Design to consider heavy and prolonged weather events 
against relevant legislative criteria. 

• Scheduled inspection of GCF and pipeline alignment to be 
completed. 

• Surface water management plan. 
• The construction works have been planned during the dry 

season for the pipeline and especially the crossing of Goonyella 
Creek (watercourse) to limit impact as far as reasonably 
practicable. 

Extreme climatic 
conditions 

• High winds may result in impacts to flare 
capabilities. 

• Ongoing windy conditions may result in 
more scheduled maintenance of air 
filters, plant and equipment. 

• Extended exposure to heat resulting 
from the sun or cold may result in 
excess maintenance to pipeline and 
project equipment. 

• Emergency response plan. 
• Safety management plan. 
• Scheduled maintenance of plant and equipment. 
• Design considers elemental conditions and products required 

for the GCF and pipeline. 

Wildlife • Wildlife may impact above ground 
structures through strike or impact (eg 
flare, vehicle collision). 

• Design has aimed to install the pipeline underground (minimal 
above ground structures expected) to minimise as far as 
practicable impacts on wildlife. 

• Fences are to be installed around above ground structures, 
including the GCF and pig receival facility. 

• Fauna management plan. 
• Fauna spotter catcher to be present during relevant activities. 
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Table 7.1 Identified potential impacts arising from natural events 

Potential hazard Risk Mitigation measures 

Biosecurity • Existing weed species spread because of 
disturbance to impacted areas. 

• Pest fauna species increase due to 
presence of waste resulting from project 
works. 

• Segregation of topsoil from all other material. 
• Topsoil to be stockpiled appropriately. 
• Plant, machinery and equipment to be washed/cleaned prior to 

entering site. 
• Weed and Pest Management Plan. 
• Declarations and relevant permits from suitable suppliers to be 

received prior to any weed and pest carrier material entering 
site. 

Seismic activity • No natural seismic activity is expected to 
occur. 

• Blasting resulting from nearby mine 
works impact the structure and/or 
operations of the GCF and pipeline. 

• Design to consider likelihood and impact of seismic activity 
through assessment of historical data. 

• QPM Energy to engage mine operators to confirm if blasting is 
completed. Further assessment and modelling to be completed 
if confirmation of blasting is received. 

7.2 Project hazards 

Activities associated with the construction and operation phases of the Project have the potential to cause harm 
to surrounding environmental, community and other sensitive receptors. The risk and corresponding mitigation 
measures are discussed in Table 7.2. 

Table 7.2 Identified potential impacts arising from the Project 

Potential hazard Risk Mitigation measures 

Health (eg 
worker fatigue, 
noise, vibration, 
dust) 

• Impact to worker health and safety.  
• Impact to surrounding environment 

and ecosystems. 
• Construction and operation noise 

exceeds allowable limits. 

• Fatigue management plan outlining requirements for workforce. 
• Noise and vibration management plan. 
• Suppressors on plant and equipment where feasible. 
• SCADA system to limit close interaction with plant and 

equipment. 
• Air quality management. 
• Filters installed on plant and equipment and maintenance to 

occur as per manufacturer specifications. 
• Water truck used to control dust during construction. 
• Operate all equipment in-line with manufacturer specifications. 
• Design and locality of plant and equipment modelled. 
• Comply with the Environmental Protection (Noise) Policy 2019. 
• Time limit restrictions. 
• Conduct noise monitoring to validate modelling. 
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Table 7.2 Identified potential impacts arising from the Project 

Potential hazard Risk Mitigation measures 

Road incident • Vehicle rollover or incident resulting 
from improper road compaction for 
construction vehicles. 

• Vehicle collision impacts health and 
safety of personnel and/or road 
network. 

• Design and confirmation of access road and maintenance paths. 
• Traffic management plan. 
• Emergency response procedure to be developed. 
• Fatigue management plan. 
• Relevant permits to be obtained from the road authority prior to 

works occurring. 
• Traffic routes and speed limits defined and posted. 
• Farm track speed limits imposed. 
• Geotechnical assessment to be completed to assess access road 

surface is appropriately designed for construction and 
operational vehicles. 

• Barriers and proximity markers installed to protect personnel and 
infrastructure. 

• Safety inductions to be completed for all personnel. 
• Equipment to be fitted with rollover protection (ROPS). 

Rail incident • Malfunction of the pipeline leads to 
damage to the Newland Rail System 
resulting in delays the operator. 

• Ongoing engagement with the asset owner. 
• Relevant permits to be obtained from the rail authority prior to 

impact works occurring. 
• Scheduled maintenance of pipeline. 
• Authority representative to be present during impact works. 
• Safety inductions to be completed for all personnel (site and 

specific if required). 

Infrastructure 
and services – 
interface with 
services or 
transmission 
lines 

• Temporary impact or shutdown to 
infrastructure (eg rail line, water 
infrastructure). 

• Damage to existing infrastructure. 
• Increased maintenance and 

inspections of existing infrastructure 
by asset owner due to new introduced 
risk (eg high pressure pipeline). 

• Relevant permits to be obtained from the asset owner prior to 
impact works occurring. 

• Ongoing engagement with the asset owner. 
• Scheduled maintenance to occur at GCF and along the pipeline 

alignment. 
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Table 7.2 Identified potential impacts arising from the Project 

Potential hazard Risk Mitigation measures 

Storage, 
handling, use 
and transport of 
dangerous 
goods 

• Material not managed in accordance 
with manufacturer specifications. 

• Impact to health and safety of 
personnel resulting from incident. 

• Impact to environment resulting from 
spill. 

• Legislative implications due to types 
and quantities of material stored 
onsite. 

• Refuelling and maintenance activities. 

• Manifest of all chemicals to be onsite and up to date. If threshold 
quantities are exceeded relevant approvals are to be obtained. 

• All chemicals will be stored onsite in accordance with relevant 
conditions stated within AS, Codes of Practice and Safety Data 
Sheets (SDS). 

• Relevant equipment to have primary bunding. 
• Tertiary bunding will be installed around large containers where 

considered necessary. 
• Spill kits will be stocked and readily available in the event of an 

incident. 
• All incidents of spills will be recorded. 
• Contaminated material will be segregated, stored and disposed 

of by a reputable contractor at a facility licenced to accept waste. 
• Licenced contractors must be engaged for the transportation of 

hazardous materials. 
• Inductions and training to be completed for all personnel 

entering site. 
• Refuelling to occur in designated areas (sealed surface) away 

from drainage lines and sensitive environments. 
• Maintenance activities to occur in designated area/s. 
• Regular inspections of storage facilities, tanks and containers for 

serviceability and integrity (including pipework and fittings where 
appropriate). 
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Table 7.2 Identified potential impacts arising from the Project 

Potential hazard Risk Mitigation measures 

Leaks and spills 
causing 
contamination 

• Spill of material resulting from 
incident. 

• Impact to health and safety of 
personnel resulting from incident. 

• Impact to environment resulting from 
spill. 

• Refuelling and maintenance activities. 
• Effluent leak from ablution block. 

• All chemicals will be stored onsite in accordance with relevant 
conditions stated within AS, Codes of Practice and SDS. 

• Relevant equipment to have primary bunding (eg double skinned 
bladder/self-bunded). 

• Tertiary bunding will be installed around large containers where 
considered necessary. 

• Spill kits will be stocked and readily available in the event of an 
incident. 

• All incidents of spills will be recorded. 
• Contaminated material will be segregated, stored and disposed 

of by a reputable contractor a facility licenced to accept waste. 
• Licenced contractors must be engaged for the transportation of 

hazardous materials. 
• Inductions and training to be completed for all personnel 

entering site. 
• Refuelling to occur in designated areas (eg sealed/bunded 

surface) away from drainage lines and sensitive environments. 
• Maintenance activities to occur is designated area. 
• Scheduled maintenance to occur on all relevant plant, equipment 

and vehicles. 
• Suitably qualified subcontractor to be engaged to remove 

effluent to a facility licenced to accept waste. 
• Regular inspections completed to monitor capacity of effluent 

tanks. 
• Regular inspections of storage facilities, tanks and containers for 

serviceability and integrity (including pipework and fittings where 
appropriate). 

• Design to cater for appropriate equivalent persons for ablution 
blocks. 

Poor air quality 
causing health 
issues 

• Air quality impacted by the following 
activities: 
– gas flare; 
– dust generation (construction or 

vehicle movements); 
– fumes from plant and equipment; 
– ventilation in GCF; and 
– chemical storage. 

• Progressive rehabilitation to occur. 
• Speed limits and suitable material installed for trafficable routes 

(coarse stabilised materials). 
• Water truck used during construction to lower dust. 
• Scheduled maintenance of plant and equipment. 
• All chemicals to be stored in accordance with relevant conditions 

stated within AS, Codes of Practice and SDS. 
• Air quality monitoring to be completed to validate the model. 

Re-used process 
water does not 
meet 
specifications 

• Oily water does not comply with 
legislative requirements for re-use (eg 
mine operations, dust suppression). 

Suitable licenced contractor to be engaged to remove process water 
which does not comply with re-use requirements. 

Slugging 
activities 

• Activity produces more water than the 
oily water treatment system can 
process. 

• Feed gas specification and design to quantify maximum 
flow/capture rates. 

• Secondary containment to be installed in case of an emergency. 
• Reduce or stop gas inflow from the offending gas supplier. 
• Contractor to be engaged in case of emergency to remove 

material. 



 

 

E210671 | RP1 | v3   20 

 

Table 7.2 Identified potential impacts arising from the Project 

Potential hazard Risk Mitigation measures 

Pigging and 
scraper activities 

• Excess water and waste material 
produced from activities. 

• Pig becomes stuck during operations. 

• Design to quantify maximum flow/capture rates. 
• Secondary containment to be installed in case of an emergency. 
• Contractor to be engaged in case of emergency to remove 

material. 

GCF plant 
unable to 
process 
contaminants 
within gas 

• Existing GCF design unable to 
compress and refine gas to required 
specification for exportation. 

• Sampling undertaken of gas extracted. 
• Design GCF to ensure suitable equipment is available to process 

export gas. 
• Reduce or stop gas inflow from the offending gas supplier. 

Fire  • Plant and/or equipment causes fire. 
• Personnel actions result in fire. 

• Scheduled maintenance of plant and equipment to occur. 
• Designated smoking area to be established. 
• Approved fire alarm, detection, suppression and fighting systems 

designed and installed in consultation with the relevant fire 
authorities. 

• Emergency Response Procedure. 
• Safety Management System. 
• SCADA. 
• Inductions and training to be completed for all personnel 

entering site. 
• QPM Energy to liaise with landholders and relevant authorities 

with respect to fire breaks and ongoing maintenance programs. 
• Limit ignition and fuel storage areas. 
• FEED control philosophy. 
• Emergency shutdown function (ESD) installed. 

Gas leak • Faulty equipment results in gas leak. • Gas detection system installed in GCF. 
• Metering and monitoring equipment installed. 
• Safety Management System. 
• SCADA. 
• FEED control philosophy. 
• ESD function installed. 

Shutdown or 
incident occurs 
with NQGP 

• Excess gas results in incident. 
• Incident occurs when tying into the 

hot tap. 

• Engagement with asset owner. 
• FEED report. 
• Safety Management System. 
• HAZOP. 
• Flare to burn excess gas to atmosphere. 
• Emergency response plan. 
• SCADA. 
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7.3 Construction and operation chemicals  

Several fuel and chemicals will be required during the construction and operational phases of the Project. These 
substances will include: 

• lubricants; 

• Triethylene glycol; and 

• diesel. 

7.3.1 Inventory 

Table 7.3 provides the necessary chemicals required for the Project.  

Table 7.3 Project chemical inventory 

Fuel/chemical Quantity Comment 

Diesel 1,000 Litres (L) Up to 1,000L will be stored on-site. 

TEG 9,000L per unit Tank and annual consumption is 5,000 L for first TEG System, additional 5,000 L when the 
second TEG is installed. Consumption would be approximately 5,000 to 6,000 L a year and 
include maintenance activities such as filter change out, inspections, pump servicing, as well 
as process consumption. This would be confirmed once the TEG Vendor is chosen. 

Lubricant 20,000L Each compressor package consumes: 
Compressor – 16.27 L/day consumption plus 150 L sump changeout every 6 months. 
Engine – 9.3 L/day consumed plus 750 L sump changeout every 6 months. 
Storage for compressor and engine: each package has 2 x 750 L day tank for the engine and 
compressor.  
The facility will hold approx. 20,000 L of both compressor and engine oil. 

7.3.2 Chemical handling, storage and management 

Fuels and chemicals will be supplied to site via fuel/chemical tankers. All chemicals will be stored in accordance 
with AS1940: 2017 Flammable Liquid Storage and Handling. Manufacturer specifications for the handling and 
management will be strictly adhered to. 

The replenishment of chemicals will be undertaken periodically throughout the construction and operational 
phases of the Project. The replenishment will occur via the following medians: 

• Diesel – small tanker direct filling to the diesel drive storage tank which is located adjacent to the road 
where truck deliveries take place. 

• TEG will be supplied in IBCs (1100kg bulk containers) and pumped into the integrated storage tank supplied 
with the TEG package.  The ISO tankers are returned and reused. 

• Lubricant is supplied in IBCs (1100kg bulk containers) and pumped into each of the on-skid storage tanks. 
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Major equipment such as compressor and TEG dehydration packages will be supplied with skid bunds. Concrete 
bunding is provided for the oily water package and lubricating oil storage area. A Contamination Management 
Plan will be generated to inform the procedures for the handling and management of hazardous substances. Key 
items within the document will include: 

• inventory of potential hazardous materials/liquids to be used on the Project; 

• spill response and reporting procedures; 

• locations where hazardous chemicals will be stored during the construction and operational phases of 
development; and 

• site layout and design for key infrastructure locations, spill kits, site boundaries and holding locations. 
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8 Emergency management and response 
commitments 

8.1 Emergency management plan 

An emergency management plan will be developed to address the following components: 

• an analysis of the key incidents likely to take place for each operational area; 

• an assessment of the degree of impact likely to occur; 

• an assessment of what constitutes an emergency for the particular operation; 

• an on-site plan to handle incidents; 

• an off-site plan with reference to emergency services needed; 

• communication, emergency responsibilities, control centre establishment; 

• post emergency procedures, including recovery, debriefing and review of plan; and 

• testing of plan under emergency-like conditions. 

Table 8.1 outlines the emergency plan elements for each potential event.  

Table 8.1 Emergency plan elements 

Event Level of emergency Emergency services 
required 

Resources needed Organisational 
aspects 

Damage control 

Natural disaster 
(Fire, flood, 
earthquake, 
cyclone) 

Local and site • Queensland Fire 
and Rescue 
Service (QFRS) 

• Police 
• Ambulance 
• Emergency State 

Services on alert 

• Ambulance 
• Fire fighting 

vehicles 
• Plans and map 
• Site emergency 

response team 

• Evacuation of 
affected 
workers. 

• Gas and fire 
containment. 

• Shutdown of 
operations. 

• Evacuation from 
around sensitive 
areas such as 
chemical and 
fuel storage 
areas. 

External alert • Evacuation 
notice. 

• Communications 
with emergency 
services. 

Vehicle collision Local and site  • QFRS 
• Police 
• Ambulance 

• Rescue 
• Firefighting 

capability 
• Fuel 

containment 
materials 

• People control. 
• Evacuation of 

the immediate 
area. 

• Stabilise 
situation. 

• Contain fuel 
spillages. 

• Control ignition 
sources. 

Falls and impact 
incidents 

Local and site • QFRS 
• Ambulance 

• Site rescue 
equipment 

• Communication 
(radio, satellite 
telephone). 

• Evacuation of 
the immediate 
area. 

• Stabilise and 
isolate the 
incident source. 
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Table 8.1 Emergency plan elements 

Event Level of emergency Emergency services 
required 

Resources needed Organisational 
aspects 

Damage control 

Spontaneous 
combustion 

Local and site • Site fire-fighting 
team 

 

• Fire-fighting 
equipment 
(water trailer) 

•  (SCADA) remote 
shutdown 

• Communication 
(radio, satellite 
phone). 

• SCADA 
shutdown. 

• Evacuation from 
area. 

• Shutdown 
source. 

• Extinguish/cool 
heat source. 

Gas fire in 
compression facility 

Local and site • Site fire-fighting 
team 

• Fire-fighting 
equipment 
(water trailer) 

• SCADA remote 
shutdown 

• Communication 
(radio, satellite 
phone). 

• SCADA 
shutdown. 

• Evacuation from 
area. 

• Shutdown 
procedures. 

• Containment of 
fire spread and 
extinguish. 

Mechanical and 
electrical failure 

Local and site • Maintenance 
staff 

• Replacement of 
standby 
equipment (eg 
generator) 

• Major failure 
requires external 
communication 
to maintenance 
groups. 

• Isolation and 
potential 
shutdown. 

Drinking water 
contamination 

Local and site • Ambulance 
• Queensland 

Department of 
Health 

• Eungella Water 
Services 

• Replacement of 
water transfer 
equipment 

 

• Communications 
with water 
transfer 
contractor. 

• Isolation of 
equipment. 

8.2 Emergency response plan 

Designated first aid and emergency rescue facilities and equipment will be available during the construction, 
operational and decommissioning phases. Appropriately trained personnel will be on-site throughout the life of 
the Project to provide first aid and to respond to on-site emergencies. First aid response and provision will be 
included in the site induction training that will be provided to all staff members. 

The Project will have a safety management system that can be accessed remotely during the operational phase. 
This system will allow appropriately trained personnel to shutdown the required sections of the GCF, pipeline and 
ancillary facilities from a safe and secure location. Gas and fire detection system approved by relevant authorities 
will be utilised. All fire-fighting facilities and equipment will be appropriately installed, serviced, maintained in 
accordance with the relevant AS and inspected by a certified body. First aid and fire-fighting equipment (handheld 
extinguishers and fire hoses) will be installed at strategic points within each building. Fire-fighting equipment and 
exit locations will be signed in accordance with AS1319-1994. All work areas will be within the required distance 
to reach emergency exits. 

Induction training will include fire response techniques. Site firefighting capabilities are also addressed in the 
Emergency Management Plan. Schedule fire, gas and emergency shutdown drills will be undertaken on a regular 
basis. Permanent facilities, such as fuel storage areas, will have a dedicated fire alarm, suppression and 
fire-fighting systems. 



 

 

E210671 | RP1 | v3   25 

 

QPM Energy will develop an emergency and evacuation planning and response procedures in consultation with 
state and regional emergency service providers. QPM Energy will consider the response capabilities of the QFRS in 
developing emergency and evacuation planning and response procedures. QPM Energy will continue to liaise with 
QFRS, Queensland Ambulance Service (QAS), local State Emergency Services, local ambulance, local hospital 
services and local Police throughout all stages of the Project. QPM Energy will continue to conduct periodic 
emergency simulation drills with its regional emergency service providers over the life of the revised Project. In 
addition, QPM Energy will liaise with Queensland Health at the appropriate time regarding emergency 
management procedures for the Project. A suitably qualified health and safety person will be onsite to 
administer/coordinate first aid in the event of an incident or injury. 

8.3 Supervisory control and data acquisition 

Callout for unplanned activities or responding to process upset may occur throughout the operational life of the 
facility. The response time for operators to arrive on site for intervention is expected to be one hour. Key 
operating data and equipment operating status will be viewable from site SCADA system. The control system 
setpoints and functions can be remotely changed or tuned from site SCADA. In general, site SCADA is the local 
control room which works the same as the remote Main Control Room. 

This facility is designed to fail in a safe position. Some process equipment can be remotely started or stopped 
from site SCADA. During operation, gas flow and pressure would be monitored from the GCF and at the gas 
delivery points. 

8.3.1 Shutdown functions 

The ESD and EBD functions will be implemented using a dedicated Safety programmable logic controller (PLC) 
connected to the necessary process signals that initiate and respond to ESD and EBD via hard wires.  

The Safety PLC and Plant PLC as well as their respective input/output will be powered by an Uninterruptible 
Power Supply (UPS) that can supply twenty-four hours of minimum load on devices considered to be critical for 
plant operation. This includes the wireless communications back to main control room and the local SCADA 
displays for plant operating status. 

i Emergency shutdown functions 

The purpose of the ESD is to isolate and de-energise the GCF to prevent a process upset or unplanned gas release 
from further escalation.  

ii Emergency blowdown functions 

The purpose of the EBD is when ESD is not considered sufficient to control the emergency and requires the facility 
to be rapidly blown down.  

iii Package shutdown functions 

The purpose of the shutdown function within a package is to isolate and de-energise the unit to prevent a process 
upset or unplanned gas release from further escalation. The package shutdown is achieved by the hard-wired 
electrical connections and is expected to de-energise the complete unit immediately, if initiated.  

Note, that compressor packages also come with programmed shutdown functions programmed in the package 
PLC which may perform a sequential shutdown logic (controlled shutdown) or have a different shutdown class.  
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8.3.2 Fire and gas detection systems 

The purpose of the fire and gas functions is to detect the presence of gas leak or fire, and to provide means of 
mitigation. Due to the nature of a gas fire and as an unmanned plant, there is no fire suppression equipment on 
site. The fire protection philosophy is to detect and to isolate the fuel. 

The purpose of the Fire Detection System is to shut down the system exposed to a fire and prevent the fire event 
from further escalation. Note that Project provides fire detectors in the compressor packages and TEG unit. 

The purpose of the gas detection system is to provide an early warning of the gas leak and to prevent the gas leak 
event from further escalation. The gas detection system will only be provided for the compressor packages. Gas 
detection system vendor has been consulted and it is understood that gas leaks in the open area will be difficult 
to detect. 
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9 Risk assessment 
A preliminary risk assessment has been undertaken in accordance with the likelihood, consequence and risk matrices in Section 4.5. Mitigation measures presented in  
Table 7.1 and Table 7.2 have been incorporated into the residual risk assessment, demonstrating the risk level to be as low as is reasonably practicable.  

Table 9.1 Risk assessment table 

Risk Description Phase Initial (pre-mitigation)* Residual (post mitigation)* 

L C R L C R 

Bushfire Impact to the safe construction of the GCF. 
Damage to project infrastructure. 
Major environmental incident resulting from excessive heat/combustion. 

Construction Possible Severe High Unlikely Major Medium 

Operation Possible Severe High Unlikely Major Medium 

Extreme rainfall and flooding Impact to the safe construction of the GCF and pipeline. 
Damage to project infrastructure (eg erosion, subsidence and/ or 
inundation). 

Construction Unlikely Major Medium Unlikely Moderate Low 

Operation Unlikely Major Medium Unlikely Moderate Low 

Extreme climatic conditions High winds result in dust and debris in the air. 
High winds limit lifting capabilities of plant and equipment. 
Extreme heat causes fatigue or heat stress for personnel. 

Construction Likely Moderate High Possible Moderate Medium 

High winds may result in impacts to flare capabilities. 
Ongoing windy conditions may result in more scheduled maintenance of air 
filters, plant and equipment. 
Extended exposure to heat resulting from the sun or cold may result in 
excess maintenance to pipeline and project equipment. 

Operation Likely Severe Extreme  Possible Moderate Medium 

Wildlife Vehicle collision with plant or vehicle resulting in damage or injury. 
Wildlife injury resulting from strike, contact and/or impact. 
Wildlife bites or injures work personnel. 

Construction Possible Major High Unlikely Major Medium 

Operation Possible Major High Unlikely Major Medium 

Biosecurity Existing weed species spread because of disturbance to impacted areas. 
Pest fauna species increase due to presence of waste resulting from project 
works. 

Construction Possible Moderate Medium Unlikely Moderate Low 

Operation Possible Moderate Medium Unlikely Moderate Low 
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Table 9.1 Risk assessment table 

Risk Description Phase Initial (pre-mitigation)* Residual (post mitigation)* 

L C R L C R 

Seismic activity Vibrations resulting from seismic activity impacts structural integrity of 
pipeline or process. 

Construction Rare Major Low Rare Moderate Low 

Operation Rare Major Low Rare Moderate Low 

Health (eg worker fatigue, 
noise, vibration, dust) 

Impact to worker health and safety. 
Impact to surrounding environment and ecosystems. 
Construction or operation noise exceeds allowable limits. 

Construction Likely Moderate High Possible Moderate Medium 

Operation Likely Moderate High Possible Moderate Medium 

Road incident Vehicle rollover or incident resulting from improper road compaction for 
construction vehicles. 
Vehicle collision impacts health and safety of personnel and/or road 
network. 

Construction Possible Major High Unlikely Major Medium 

Operation Possible Major High Unlikely Major Medium 

Rail incident Malfunction of the pipeline leads to damage to the Newland Rail System 
resulting in delays the operator. 

Construction Likely Major Extreme Unlikely Major Medium 

Operation Likely Major Extreme Unlikely Major Medium 

Infrastructure and services – 
interface with services or 
transmission lines 

Temporary impact or shutdown to infrastructure (eg rail line, water 
infrastructure). 
Damage to existing infrastructure. 

Construction Likely Major Extreme Unlikely Major Medium 

Temporary impact or shutdown to infrastructure (eg rail line, water 
infrastructure). 
Damage to existing infrastructure. 
Increased maintenance and inspections of existing infrastructure by asset 
owner due to new introduced risk (eg high pressure pipeline). 

Operation Likely Major Extreme Unlikely Major Medium 
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Table 9.1 Risk assessment table 

Risk Description Phase Initial (pre-mitigation)* Residual (post mitigation)* 

L C R L C R 

Storage, handling, use and 
transport of dangerous goods 

Material not managed in accordance with manufacturer specifications. 
Impact to health and safety of personnel resulting from incident. 
Impact to environment resulting from spill. 
Legislative implications due to types and quantities of material stored 
onsite. 
Refuelling and maintenance activities. 

Construction Almost 
Certain 

Moderate High Likely Minor Medium 

Operation Almost 
Certain 

Moderate High Likely Minor Medium 

Leaks and spills causing 
contamination 

Spill of material resulting from incident. 
Impact to health and safety of personnel resulting from incident. 
Impact to environment resulting from spill. 
Refuelling and maintenance activities. 

Construction Almost 
Certain 

Moderate High Likely Minor Medium 

Operation Almost 
Certain 

Moderate High Likely Minor Medium 

Increased emissions Increased emissions resulting from construction plant and equipment. 
Increased emissions resulting from gas flare activities. 

Construction Likely Moderate High Possible Moderate Medium 

Operation Likely Moderate High Possible Moderate Medium 

Poor air quality causing health 
issues 

Air quality impacted by the following activities: 
• Gas flare. 
• Dust generation (construction or vehicle movements). 
• Fumes from plant and equipment. 
• Ventilation in GCF. 
• Chemical storage. 

Construction Likely Moderate High Possible Moderate Medium 

Operation Likely Moderate High Possible Moderate Medium 

Re-used process water does 
not meet specifications 

N/A Construction N /A N /A N /A N /A N /A N /A 

Oily water does not comply with legislative requirements for re-use (eg 
mine operations, dust suppression). 

Operation Possible Moderate Medium Unlikely Moderate Low 
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Table 9.1 Risk assessment table 

Risk Description Phase Initial (pre-mitigation)* Residual (post mitigation)* 

L C R L C R 

Slugging activities N/A Construction N/A N/A N/A N/A N/A N/A 

Activity produces more water than the oily water treatment system can 
process. 

Operation Likely Moderate High Unlikely Moderate Low 

Pigging and scraper activities N/A Construction N/A N/A N/A N/A N/A N/A 

Excess water and waste material produced from activities. 
Pig becomes stuck during operation. 

Operation Likely Moderate High Unlikely Moderate Low 

GCF plant unable to process 
contaminants within gas 

N/A Construction N/A N/A N/A N/A N/A N/A 

Existing GCF design unable to compress and refine gas to required 
specification for exportation. 

Operation Possible Major High Unlikely Moderate Low 

Waste Improper storage of waste results in material entering surrounding 
environment. 
Storage of waste result in increased presence of pest fauna species. 

Construction Likely Moderate High Unlikely Moderate Low 

Operation Likely Moderate High Unlikely Moderate Low 

Fire Plant and/ or equipment causes fire. 
Personnel actions result in fire. 

Construction Possible Major High Unlikely Major Medium 

Operation Possible Major High Unlikely Major Medium 

Gas leak Faulty equipment results in a gas leak. Construction Possible Major High Unlikely Major Medium 

Operation Possible Major High Unlikely Major Medium 

Shutdown or incident occurs 
with NQGP 

Incident occurs when tying into the hot tap. Construction Possible Major High Unlikely) Major Medium 

Excess gas results in incident. Operation Possible Major High Unlikely Major Medium 

Notes: L (Likelihood), C (Consequence), R (Risk) 

* Refer Table 7.1 and Table 7.2 for proposed mitigation measures.  
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10 Conclusion 
This hazard and risk assessment was prepared to comply with ISO31000. The assessment has identified the 
hazards and risks associated with the scope of works and provides mitigation measures for the safe construction, 
operation and decommissioning of the Project.  

The hazard and risk assessment identified no risks with a high (ie unacceptable) residual risk.  

The residual risks that remain medium include potential incidents related to: 

• gas leaks; 

• hot tap connections; 

• extreme climatic conditions; 

• wildlife; 

• chemical storage; 

• road and rail incidents; and 

• health (noise, vibration and dust).  

The remaining items have a low residual risk rating after the implementation of the proposed mitigation 
measures. 

The following items have been identified as key management measures for the Project: 

• ensure all buildings, structures and dangerous goods storage areas are designed in accordance with 
appropriate specifications and engineering principles, to reduce the risk of an unplanned fire starting 
within the subject site and/or pollutant release; 

• the development of a safety management system; 

• inductions and training of all relevant personnel to be completed; 

• SCADA system to be established to allow for the emergency remote shutdown of the facility; 

• ongoing engagement to be completed with emergency services; 

• communications to be undertaken with surrounding stakeholders to determine impact including residents, 
land holders and asset owners (eg seismic activity resulting from blasting activities); 

• maintain suitable (sealed, cleared or slashed) fire breaks along the pipeline alignment and property 
boundaries; 

• scheduled maintenance of plant, equipment and infrastructure to be completed; and 

• emergency plans and response procedures to be development to outline legislative requirements. 
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ABBREVIATIONS 
Table 0.1 – Abbreviations 

Term Meaning (Comment) 

BDCF Burton Downs Gas Facility 

DN Nominal Diameter 

FEED Front End Engineering and Design 

GA General Arrangement 

HAZOP Hazard and Operability (study) 

HP  High-pressure 

LOC Loss of Containment 

MAOP Maximum Allowable Operating Pressure 

NG Natural Gas 

NQGP North Queensland Gas Pipeline 

OD Outer Diameter 

P&ID Process and Instrumentation Diagram 

PFD Process Flow Diagram 

PCV Pressure Control Valve 

PRS Pressure Reduction Station 

QPM Queensland Pacific Metals 

SMS Safety Management Study 

TIP Tie-in Point 

TJ/d Terajoules per Day 
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1  EXECUTIVE SUMMARY 
A Hazard and Operability Study (HAZOP) was performed for QPM Burton Downs Compression Facility 
The workshop was held over 2 days on Monday 7th of March 2022 and Tuesday 8th of March 2022.  

The findings and workshop recordings from the HAZOP are provided in Appendix B. 

Forty-Four (44) recommendations were made during the review. 

The actions will be tracked, and close-out sheets will be used to formally close out each action.  

A complete list of the recommendations can be found in Section 5. 
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2  INTRODUCTION 

2.1 BACKGROUND 
Queensland Pacific Metals (QPM), as part of their proposed Nickel Refinery project, are planning to build 
a gas compression facility at Burton Downs and a high-pressure gas pipeline to deliver coal seam gas 
from the adjacent coal seams, which would otherwise be flared to the atmosphere, to be used by the 
proposed Nickel Refinery located south of Woodstock in Queensland. 

Figure 2.1 – Project Locality – North of Moranbah 
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The BDCF, approximately 40km North of Moranbah, and the pipeline connection will deliver gas into the 
nearby North Queensland Gas Pipeline (NQGP) through a hot tap connection to supply gas to the 
proposed QPM Connection facility, which will supply the proposed QPM Nickel Refinery south of 
Woodstock. 

The project will be carried out in a staged approach to provide QPM with the ability to deliver gas through 
this facility in accordance with the requirements of the functional specification 2160-ENG-SPF-001. 

Planning for future expansion will be considered in the front-end engineering and design (FEED) stage. 

As part of the formal health and safety management system, a HAZOP has been requested to identify all-
hazard, maintainability and operability issues related to Burton Downs Compression Facility HAZOP. 

2.2 SCOPE 
The scope of this HAZOP is to review the compression facility, which includes: 

• Slug Catcher; 

• Filter Coalescer drain system; 

• Flare (A high-level); 

• TEG Dehydration Unit 

• Gas Custody Transfer Metering, including Gas Composition Measurement and Moisture 

Analyser; and 

• Fuel Gas.  

2.3 OBJECTIVES 
The objectives of a HAZOP review are to: 

a) Review a plant or process to provide early identification of potential hazards or operability 
problems to ensure that they are adequately addressed in the design and operation of the facility 
with minimal impact on project cost or schedule. 

b) Ensure that the hazardous aspects of the design are fully addressed. 
c) Ensure that the design is safe and can be operated and maintained safely. 
d) Ensure that actions and outcomes of the HAZOP are recorded and subsequently closed out. 
e) Identify existing safeguards; and 
f) If existing safeguards are considered inadequate, propose actions to undertake further 

assessment to address the potential hazard or operability problem. 
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2.4 REFERENCE DOCUMENTS 
The following have been used as references and should be read in conjunction with this document: 

Table 2.1 – Reference Documents 

Ref Document Number Title/Description 

1. 2160-ENG-BOD-001 Rev A QPM Burton Downs Compression Facility and Pipeline Basis 
of Design 

2. 2160-PRO-DWG-002 Rev A Burton Downs Gas Project Gas Compressing & Conditioning 
PFD 

3. 2160-PRO-DWG-003 Rev A Burton Downs Gas Project Process Water & Oily Water 
System PFD 

4. 2160-CIV-DWG-001 Rev B Burton Downs Gas Project Compression Facility & Pipeline 
Services Map 

5.  2160-PRO-DWG-004 Rev A Burton Downs Gas Project Slug Catcher and Station Inlet 
P&ID 

6. 2160-PRO-DWG-005 Rev A Burton Downs Gas Project Inlet Filter P&ID 
7. 2160-PRO-DWG-006 Rev A Burton Downs Gas Project Compressor Suction Header P&ID 

8. 2160-PRO-DWG-007 Rev A Burton Downs Gas Project Compressor Unit C-201 / C-202 
P&ID 

9. 2160-PRO-DWG-008 Rev A Burton Downs Gas Project Compressor Unit C-203 / C-204 
P&ID 

10.  2160-PRO-DWG-009 Rev A Burton Downs Gas Project Compressor Unit C-205 P&ID 

11. 2160-PRO-DWG-010 Rev A Burton Downs Gas Project Compressor Discharge Header 
P&ID 

12. 2160-PRO-DWG-011 Rev A Burton Downs Gas Project TEG Unit P&ID 

13. 2160-PRO-DWG-012 Rev A Burton Downs Gas Project Gas Metering and Pressure 
Control P&ID 

14. 2160-PRO-DWG-013 Rev A Burton Downs Gas Project Export Pipeline P&ID 
15. 2160-PRO-DWG-014 Rev A Burton Downs Gas Project Fuel Gas Supply P&ID 
16. 2160-PRO-DWG-015 Rev A Burton Downs Gas Project Flare P&ID 
17. 2160-PRO-DWG-016 Rev A Burton Downs Gas Project Drainage System P&ID 

18. 2160-PRO-DWG-019 Rev A Burton Downs Gas Project Plant Utilities – Plant Air and 
Instrument Air P&ID 
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3  HAZOP STUDY MEETING AND TEAM 
The HAZOP study was conducted over 2 days, Monday 7th of March 2022 and Tuesday 8th of March 
2022 through Microsoft Teams. The study team possessed the necessary experience and knowledge to 
address issues within the confines of the meeting. 

The study team comprised the following personnel shown in Table 3.1 below. A copy of the attendance 
record can be found in Appendix A. 

Table 3.1 – Attendees 

Name Role Company 7th of March 2022 8th of March 2022 
Michael Papantoniou HAZOP Facilitator Pap Solutions Yes Yes 
Ibrahim Al-Zagezoug Scribe Pap Solutions Yes Yes 

Jason Mansfield Engineering Manager WASCO Yes Yes 

Alex Wu Senior Process 
Engineer WASCO Yes Yes 

Phyllis Cha Process Engineer WASCO Yes Yes 
Graham Reynolds Project Manager QPM Yes Yes 

Mike Duffy Senior Instrument 
Engineer Cromarty Yes Yes 

Tim Wyatt Project Engineer Transition 
Energy 

Yes Yes 
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4  METHODOLOGY AND PROCEDURE 
The HAZOP process is illustrated in Figure 4.1 below. All relevant P&IDs were systematically and 
comprehensively examined to identify possible hazards and potential deviations from normal operations 
associated with the proposed design.  

This HAZOP process used in this study is in accordance with the Wasco HAZOP Procedure, attached in 
Appendix B.  

The workshop team is to review the P&IDs of the design, and the nodes were defined and agreed upon 
prior to the workshop commencing. The HAZOP P&IDs can be found in Appendix C. 

The HAZOP will be undertaken by reviewing the sections proposed process design as Five nodes (5) 
Nodes which are identified in Table 4.1 below: 

Table 4.1 – Nodes  

ID System References Comments 

1. Feed to Inlet Compression 
Packages 

• 2160-PRO-DWG-004 Rev A 
• 2160-PRO-DWG-005 Rev A 
• 2160-PRO-DWG-006 Rev A 
• 2160-PRO-DWG-007 Rev A 
• 2160-PRO-DWG-008 Rev A 
• 2160-PRO-DWG-009 Rev A 

 

2. Discharge Compressor Packages 
to NQGP Tie-in 

• 2160-PRO-DWG-007 Rev A 
• 2160-PRO-DWG-008 Rev A 
• 2160-PRO-DWG-009 Rev A 
• 2160-PRO-DWG-010 Rev A 
• 2160-PRO-DWG-011 Rev A 
• 2160-PRO-DWG-012 Rev A 
• 2160-PRO-DWG-013 Rev A 

 

3. Fuel Gas: VV01206 to Compressor 
Package 

• 2160-PRO-DWG-007 Rev A 
• 2160-PRO-DWG-008 Rev A 
• 2160-PRO-DWG-009 Rev A 
• 2160-PRO-DWG-011 Rev A 
• 2160-PRO-DWG-012 Rev A 
• 2160-PRO-DWG-014 Rev A 

 

4. Drain System  
• 2160-PRO-DWG-0005 Rev A 
• 2160-PRO-DWG-0016 Rev A 

 

5. Flare • 2160-PRO-DWG-015 This node has been 
HAZOPed at a a high-level 

Each system was subjected to a review using a brainstorming approach prompted by the guidewords 
found in Table 4.2 below. The node was subject to a systematic and structured analysis reviewing the 
potential deviations from normal operating conditions to identify potential hazards and operability issues.  
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Table 4.2 – Deviations 

Deviation Guideword Parameter 
Low / No Flow Low Flow 
High Flow High Flow 
Reverse / Misdirected Flow Misdirected  Flow 
“As well as” Flow Additional Flow 
A high-level High Level 
Low Level Low Level 
High-pressure High Pressure 
Low Pressure Low Pressure 
High Temperature High Temperature 
Low Temperature Low Temperature 
Impurities / Composition (concentration) Other than Composition 
Instrumentation / Control Suitability Control 
Plant Items Operability Operability/ Maintainability 

 A further general overview of the whole design using the overview deviations was conducted after the 
systems listed in Table 4.2 were completed. Overview guidewords are presented in Table 4.3. 

Table 4.3 – Overview Guidewords 

Overview Guidewords 
1. General 
2. Testing 
3. Toxicity 
4. Electrical (HA, isolation, earthing) 
5. Services required (air, nitrogen, water) 
6. Materials of construction (vessels, pipelines, pumps) 
7. Commissioning 
8. Start up 
9. Shut down (isolation, purging) 
10. Break down (power failure, air, steam, water, vacuum, fuels, vents, computer) 
11. Effluent / Waste (gaseous, liquid, solid) 
12. Noise (sources, control methods) 
13. Fire / Explosion 
14. Safety Equipment (personal, fire detection / fighting, escape routes) 
15. P&ID Mark-ups 

 
 
 
 
 
 
 
 
 



       

 
 
 
REPORT – BURTON DOWNS COMPRESSION FACILITY HAZOP 

  

Document Number:   QPM2202-PRO-RPT-002 Rev 0 

Page 8 

 

 

Figure 4.1 – HAZOP Process Overview 
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5  FINDINGS AND RECOMMENDATIONS 
The HAZOP successfully examined all major hazard and operability issues that could detract from the 
successful performance of the proposed facilities within the scope studied. The study team possessed the 
right mix of design and operating experience. 

The reviews were recorded using the Excel Worksheet and the minutes were projected for all attendees 
to review during the workshops. The complete record of the workshops is included in Appendix B. 

Forty-four (44) recommendations were made during the review. The actions will be tracked and closed 
out in accordance with the Wasco HAZOP Study Procedure. 

The recommendations are listed in Table 5.1. The reference column provides an ID number based on 
system, deviation, and cause to allow easy location within the workshop minutes.  

Table 5.1 – Recommendations 

Recommendation Reference Responsibility 
1. Confirm minimum turndown requirements for the project and ensure the Teg 
unit meets those requirements 

1.1.1 
2.1.2 

WASCO 

2. Confirm bypass of the compressor is full flow at minimum RPM. 1.1.2 WASCO 
3. Review whether an additional pressure transmitter is required on the header to 
assist the master controller. 1.1.3 WASCO 

4. Confirm overpressure protection set points on upstream wellheads. 1.1.3 WASCO 
5. Review if redundancy is required for the filter coalescer to facilitate changing the 
elements and future expansion. 1.1.5 WASCO 

6. Consider whether filter coalescer can be removed and compressor suction 
scrubbers can be designed to remove residual water and solids. 1.1.5 WASCO 

7. Confirm isolation philosophy for filter coalescer 1.1.7 WASCO 
8. Set PAL-1006 set point to the minimum operating pressure the facility has been 
designed for. 1.2.2 WASCO 

9. Implement a High-level trip of the bottom section of V-101 
1.5.1 
1.6.2 

WASCO 

10. Size the buried DN900 pipe header in accordance with finger slug catching 
criteria 1.5.2 WASCO 

11. Review whether sight glass is needed for level indication 1.6.4 WASCO 
12. Confirm the compressors' start-up method after a facility trip with high manifold 
pressure. 1.8.1 WASCO 

13. Confirm maximum solar radiation temperature. 1.10.1 WASCO 
14. Confirm of foaming or anti-foaming are being used in the well or other 
chemicals that may affect the facility and ensure design accommodates 1.13.2 WASCO 

15. Install chemical injection points for provisions of biocide if required 1.13.2 WASCO 
16. Review final blowdown of filter coalescer from flare back pressure to atm. 1.15.1 WASCO 
17. Confirm minimum turndown of flow meter and provide low flow alarm. 2.1.2 WASCO 
18. Confirm NQGP moisture specification 2.1.5 WASCO 
19. Ensure PSV set pressure for Teg package is 10% above 15.3 MPag or provide 
a balanced bellow or a pilot operated PSV 2.1.6 WASCO 

20. Provide a discrepancy alarm on XV-3037 2.1.7 WASCO 
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Recommendation Reference Responsibility 
21. Confirm pipeline blowdown vent sizing and design and ensure it meets AS 
2885 requirements 2.1.13 WASCO 

22. Confirm NQGP off-spec gas GSA requirements. 
2.2.2 
2.2.3 

WASCO 

23. Confirm start-up requirements and provisions for off-spec gas while starting up 
the Teg package 

2.2.2 
2.2.3 

WASCO 

24. Review ramp requirements of PCV-3042. 2.2.4 WASCO 
25. Develop philosophy for black star and confirm any metering/accounting 2.3.1 WASCO 
26. Review how liquid received during pigging will be dealt with. 2.5.1 WASCO 
27. Confirm hydrate formation temperature at discharge based on MAOP 2.11.3 WASCO 
28. confirm whether PCV trim design needs to consider sulphur deposition 2.13.1 WASCO 
29. Confirm if MIC is an issue between the compressor package and Teg unit and 
provide either dosing or monitoring points. 2.13.2 WASCO 

30. Consider if the analyser needs to measure oxygen. 2.13.3 WASCO 
31. Consider bypass around PCV-3042 to facilitate maintenance 2.15.1 WASCO 
32. Confirm whether two GCs/moisture analysers are required. 2.15.1 WASCO 
33. Confirm selected flow meter can meet the turndown requirements of the fuel 
gas train. 3.1.10 WASCO 

34. Consider providing a mechanism to detect liquids in the fuel gas header. 

3.1.11 
3.1.12 
3.1.15 
3.1.17 

WASCO 

35. Consider removing the check valve and having independent draining for the 
top and bottom sections to avoid filter bypass. 

3.1.11 
3.1.13 

WASCO 

36. Consider adding an additional level switch in the bottom section to alarm on a 
a high-level. 

3.1.13 
3.1.14 
3.1.16 
4.1.2 
4.1.4 
4.1.6 

WASCO 

37. Ensure the vent is adequately sized to prevent pressure from exceeding tank 
design.  

3.1.18 
3.2.2 

WASCO 

38. Review PSV redundancy requirements and provide PSV & isolation valves if 
required 3.4.1 WASCO 

39. Review requirements for fire case PSV in accordance with Australian 
Standards. 3.8.1 WASCO 

40. Review if thermal expansion is credible and provide thermal relief if required 3.10.1 WASCO 
41. Review requirements for heating or acceptable minimum temperatures for 
personnel protection, external performance and preventing and future operational 
issues. 

3.11.1 WASCO 

42. Ensure the instrumentation selected is appropriate for the minimum design 
temperature of the pipework and the expected minimum gas temperatures 3.11.1 WASCO 

43. Consider emergency power for knockout drum or ensure flare header is 
designed for liquid carryover. 5.1.1 WASCO 

44. Review required for nitrogen onsite for purging 6.5.1 WASCO 
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APPENDIX A. ATTENDANCE RECORD 
Date: 7th of March 2022 

 

Date: 8th of March 2022 
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APPENDIX B. WORKSHOP MINUTES 
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 HAZOP 
NODE 1. Feed to Inlet Compressor Packages   

Node Limits: From Feed, through the Slug Catcher, through the inlet filter 
                         To: Inlet of compressor Packages 
Design Conditions: 
Capacity: 30 TJ/day up to the manifold (including suction header), 5.5 TJ/day per compressor 
Design pressure: 840 kPag (suction of the compressor package), From shutdown valve XV-1003 designed for full vacuum. 
Nominal operating pressure: upstream of the PCV 103 kPag - 172 kPag (all the way to the suction), 
Operating Temp: Maximum gas temperature 35 degC (Above ground temperature is 60 degC) 
Design Temp: Below ground 14 to 35 degC, Above ground -29 to 60 degC 
Ambient temperature : 0 to 45 degC  

 
Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 1. Low gas 

production 
1. Low flow leading to commercial 
impact. 
2. Low compressor leading to full 
vacuum pulled on compressor, 
pipework, and LOC. 
3. Low full below turndown 
requirements of compressor 
package, no considered 
significant consequence. 
4. Low below turndown Teg 
package leading to insufficient 
dehydration and off-spec gas.  

1. Compressor low-pressure 
protection. 
2. Low flow alarm at meter 
turndown. 
3. Compressor suction pressure 
control system with a master 
controller to control the number 
of compressors running. 

1. Confirm minimum 
turndown 
requirements for the 
project and ensure 
the Teg unit meets 
those requirements 

1. WASCO   
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 2. PCV-1006 failed 

open 
1. Loss of gas to flare, leading to 
commercial impact.  
2. Reverse flow to flare leading to 
filter coalescer element damage. 
3. No gas to the compressor, 
leading to potential compressor 
damage 
4. Potential reverse flow from 
export system 

1. Valve is failed closed. 
2. Suction pressure control 
system with a master controller. 
3. Compressor discharge check 
valves (partial). 
4. Compressor package LL 
compressor trip. 
5. PAL-1006 alarm (partial). 
6. Filter coalescer element burst 
pressure is approx. 300 kPag.  

2. Confirm bypass of 
the compressor is full 
flow at minimum 
RPM. 

2. WASCO   

1. Low / No Flow 3. XV-1003 closed 1. No flow to compressor leading 
to potential vacuum pulled, LOC 
and compressor damage. 
2. High-pressure in gas gathering 
networks, leading to a potential 
overpressure of gas gathering 
networks and LOC. 
3. No flow from wells leading to 
potential work over 

1. Suction pressure control 
system with a master controller. 
2. Compressor package LL 
compressor trip. 
3. Pipework included filter 
coalescer is rated to full 
vacuum. 
4. PIC-1006 set at 206 kPag 
(will flare the wells). 
5. Flare is currently designed for 
37 TJ/day. 
6. ZIC-1003 permissive to 
compressor package 

3. Review whether 
an additional 
pressure transmitter 
is required on the 
header to assist the 
master controller. 
4. Confirm 
overpressure 
protection set points 
on upstream 
wellheads. 

3. WASCO 
4. WASCO 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 4. VV-00501 closed 1. No flow to compressor leading 

to potential vacuum pulled, LOC 
and compressor damage. 
2. High-pressure in gas gathering 
networks, leading to a potential 
overpressure of gas gathering 
networks and LOC. 
3. No flow from wells leading to 
potential work over 

1. Operating procedures 
2. Suction pressure control 
system with a master controller. 
3. Compressor package LL 
compressor trip. 
4. Pipework included filter 
coalescer is rated to full 
vacuum. 
5. PIC-1006 set at 206 kPag 
(will flare the wells). 
6. Flare is currently designed for 
37 TJ/day. 

      

1. Low / No Flow 5. Filter blocked V-
101 

1. No flow to compressor leading 
to potential vacuum pulled, LOC 
and compressor damage. 
2. High-pressure in gas gathering 
networks, leading to a potential 
overpressure of gas gathering 
networks and LOC. 
3. No flow from wells leading to 
potential work over. 
4. High DP over elements leading 
to potential element rupture and 
compressor damage 

1. Operating procedures 
2. Suction pressure control 
system with a master controller. 
3. Compressor package LL 
compressor trip. 
4. Pipework included filter 
coalescer is rated to full 
vacuum. 
5. PIC-1006 set at 206 kPag 
(will flare the wells). 
6. Flare is currently designed for 
37 TJ/day. 
7. PDAH-1011 set at xxx kPag, 
element burst pressure is 
approx—300 kPag. 
8. Manual bypass around filter 
coalescer 
  

5. Review if 
redundancy is 
required for the filter 
coalescer to facilitate 
changing the 
elements and future 
expansion. 
6. Consider whether 
filter coalescer can 
be removed and 
compressor suction 
scrubbers can be 
designed to remove 
residual water and 
solids. 

5. WASCO 
6. WASCO 

  



       

 
 
 
REPORT – BURTON DOWNS COMPRESSION FACILITY HAZOP 

  

Document Number:   QPM2202-PRO-RPT-002 Rev 0 

Page 16 

 

 

Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 6. VV-00504 closed 1. No flow to compressor leading 

to potential vacuum pulled, LOC 
and compressor damage. 
2. High-pressure in gas gathering 
networks, leading to a potential 
overpressure of gas gathering 
networks and LOC. 
3. No flow from wells leading to 
potential work over. 

1. Operating procedures 
2. Suction pressure control 
system with a master controller. 
3. Compressor package LL 
compressor trip. 
4. Pipework included filter 
coalescer is rated to full 
vacuum. 
5. PIC-1006 set at 206 kPag 
(will flare the wells). 
6. Flare is currently designed for 
37 TJ/day. 
7. PDAH-1011 set at xxx kPag, 
element burst pressure is 
approx—300 kPag. 

      

1. Low / No Flow 7. VV-00503 left open 1. No flow to filter coalescer 
leading to wet gas to the 
compressor, leading to 
compressor damage 

1. Operating procedures.  7. Confirm isolation 
philosophy for filter 
coalescer 

7. WASCO   

1. Low / No Flow 8. Compressor 
stopped 

1. High-pressure in gas gathering 
networks, leading to a potential 
overpressure of gas gathering 
networks and LOC. 
2. No flow from wells leading to 
potential work over. 

1. PIC-1006 set at 206 kPag 
(will flare the wells). 
2. Flare is currently designed for 
37 TJ/day. 
3. N+1 compressor master 
controller detailed to be 
developed in detailed design. 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 9. Line blockage 1. No flow to compressor leading 

to potential vacuum pulled, LOC 
and compressor damage. 
2. High-pressure in gas gathering 
networks, leading to a potential 
overpressure of gas gathering 
networks and LOC. 
3. No flow from wells leading to 
potential work over 

1. Filter coalescer installed to 
minimise solid carryover to 
compressor package and 
downstream pipework 
2. Suction pressure control 
system with a master controller. 
3. Compressor package LL 
compressor trip. 
4. Pipework included filter 
coalescer is rated to full 
vacuum. 
5. PIC-1006 set at 206 kPag 
(will flare the wells). 
6. Flare is currently designed for 
37 TJ/day. 
7. Not considered credible to 
fully block DN900 and DN750. 

      

2. High Flow 1. Higher gas 
production than 
expected from wells. 

1. High-pressure in gas gathering 
networks, leading to a potential 
overpressure of gas gathering 
networks and LOC. 

1. PIC-1006 set at 206 kPag 
(will flare the wells). 
2. Flare is currently designed for 
37 TJ/day. 

      

2. High Flow 2. Low pressure in 
the compressor 
suction. 

1. High velocities in pipework and 
equipment, leading to potential 
erosion in pipework damage. 

1. Compressor suction pressure 
control system with a master 
controller to control the number 
of compressors running. 

8. Set PAL-1006 set 
point to the minimum 
operating pressure 
the facility has been 
designed for. 

8. WASCO   

3. Reverse 1. No new causes of 
any significant 
consequences 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
4. Misdirected 
Flow 

1. No new causes of 
any significant 
consequences 

          

5. "As well as" 
Flow 

1. High water loading 1. Water carryover to compressor 
leading to potential compressor 
damage. 

1. Low point drains installed on 
gathering headers, sized for an 
expected 124 L/day. 
2. Filter coalescer. 
3. Compressor inlet manifold 
automated low point drain. 
4. Compressor suction scrubber 
with a high-level trip. 

9. Implement a High-
level trip of the 
bottom section of V-
101 

 9. WASCO   

5. "As well as" 
Flow 

2. Slugging 1. Water carryover to compressor 
leading to potential compressor 
damage. 
2. Potential equipment and piping 
damage from slugging. 

1. Low point drains installed on 
gathering headers, sized for an 
expected 124 L/day. 
2. Filter coalescer with a bottom 
chamber for slugs. 
3. Compressor inlet manifold 
automated low point drain. 
4. Compressor suction scrubber 
with a high-level trip. 
5. Pipework up to filter coalescer 
is designed from 2 phase flow 

10. Size the buried 
DN900 pipe header 
in accordance with 
finger slug catching 
criteria 

 10. WASCO   

6. A high-level 1. Failure to drain 
SC-101 

1. Water carryover to compressor 
leading to potential compressor 
damage. 

1. Filter coalescer  
2. Downstream automated low 
point drain. 
3. Compressor suction scrubber 
with a high-level trip. 
4. LAH-1004 high-level alarm 

      

6. A high-level 2. Failure to drain 
Filter coalescer 
bottom section 

1. Water carryover to compressor 
leading to potential compressor 
damage. 

1. Filter coalescer top section 
2. Downstream automated low 
point drain. 
3. Compressor suction scrubber 

9. Implement a High-
level trip of the 
bottom section of V-
101 

 9.WASCO   
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
with a high-level trip. 
4. LAH-1009 high-level alarm 

6. A high-level 3. Failure to drain 
Filter coalescer top 
section 

1. Water carryover to compressor 
leading to potential compressor 
damage. 

1. LAHH-1013 
2. Downstream automated low 
point drain. 
3. Compressor suction scrubber 
with a high-level trip. 
4. LAH-1008 high-level alarm 

      

6. A high-level 4. Failure of liquid 
trap on the 
compressor inlet 
manifold 

1. Water carryover to compressor 
leading to potential compressor 
damage. 

1. Compressor suction scrubber 
with a high-level trip. 

11. Review whether 
sight glass is needed 
for level indication 

11. WASCO   

7. Low Level / 
Empty 

1. Gas blowby refer 
to Node 4 

          

8. High-pressure 1. High compressor 
inlet manifold 
pressure 

1. Inability to start up compressor 
package 

  12. Confirm the 
compressors' start-
up method after a 
facility trip with high 
manifold pressure. 

12. WASCO   

9. Low Pressure 1. Refer to low flow           
10. High 
Temperature 

1. Solar radiation     13. Confirm 
maximum solar 
radiation 
temperature. 

13. WASCO   

11. Low 
Temperature 

1. No new causes of 
significant 
consequences 
identified 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
12. Change in 
Composition 
(concentration) 

1. No new causes of 
significant 
consequences 
identified 

          

13. Impurities 1. Construction 
debris including swarf  

1. Blockage of equipment or 
piping leading to no flow. Refer to 
No / Low Flow. 
2. Potential compressor damage. 

1. Construction QA / QC. 
2. Filter coalescer. 

      

13. Impurities 1. Coal fines/sand 1. Blockage of equipment or 
piping leading to no flow. Refer to 
No / Low Flow. 
2. Potential compressor damage. 

1. Filter coalescer.       

13. Impurities 2. Foam / Foaming 
agents 

1. Inability for level gauges to 
detect water interface leading to 
water carryover.  

  14. Confirm of 
foaming or anti-
foaming are being 
used in the well or 
other chemicals that 
may affect the facility 
and ensure design 
accommodates 

14. WASCO   

13. Impurities 3. MIC 1. Corrosion leading to LOC 1. Sampling points. 15. Install chemical 
injection points for 
provisions of biocide 
if required 

15. WASCO   

14. 
Instrumentation / 
Control 

1. No new causes of 
significant 
consequences 
identified 

          

15. Plant Items 1. No new causes of 
significant 
consequences 
identified 

    16. Review final 
blowdown of filter 
coalescer from flare 
back pressure to 
atm. 

16. WASCO   
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 HAZOP 

             NODE 2. Discharge Compressor packages to NQGP Tie-in   

Node Limits: From: Discharge of Compressor Packages through Teg unit, through metering 
                         To:  NQGP Tie-in 

Design Conditions: 
Capacity: 5.5 TJ/day for each compressor package, 30 TJ/day from discharge manifold through to line 117 were remained is 60 TJ/day, Minimum flow is 3 TJ/day TBC. 
Design pressure: 15.3 MPag 
Nominal operating pressure: Upstream of PCV-3042 will be 10 MPag to 15.3 MPag, Downstream of PCV -3042 will be 7 MPag to 13.7 MPag at the Hot tap 
Operating Temp: 35 degC to 55 degC 
Design Temp(steel): -29 degC to 65 degC 

 
Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No 
Flow 

1. Compressor stop 1. Low flow to NQGP, leading to 
commercial loss and financial 
impact. 

1. N+1 compressors. 
2. Compressor master 
controller will turn on 
standby compressor. 

      

1. Low / No 
Flow 

2. low gas rates (during 
ramp-up phase or upset 
conditions) 

1. Gas rate below turndown Teg 
unit leading to dehydration and 
off-spec gas. 
2. Gas rate below meter 
turndown leading to inaccurate 
metering and commercial loss. 

  1. Confirm minimum 
turndown requirements for 
the project and ensure the 
Teg unit meets those 
requirements. 
17. Confirm minimum 
turndown of flow meter and 
provide low flow alarm. 

1. WASCO 
17. WASCO 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No 
Flow 

3. VV-723 closed 1. Compressor discharge 
overpressure piping leading to 
LOC  

1. Compressor 
overpressure protection, 
including high-pressure 
over-ride, high-pressure 
trip, full compressor 
recycle, and full flow PSV 
set at or below 15.3 
MPag. 

      

1. Low / No 
Flow 

4. VV-1101/1102 closed 1. Compressor discharge 
overpressure piping leading to 
LOC  

1. Compressor 
overpressure protection 
including high-pressure 
over-ride, high-pressure 
trip, full compressor 
recycle, and full flow PSV 
set at or below 15.3 
MPag. 

      

1. Low / No 
Flow 

5. Teg unit trip 1. Teg unit package not 
expected to have actuated 
isolation valve and therefore a 
consequence of a trip will be off-
spec product 

1. Moisture analyser AAH-
3034 set at 65 mg/Scm 

18. Confirm NQGP 
moisture specification 

18. WASCO   

1. Low / No 
Flow 

6. VV-1117/1118/1119 
closed 

1. Overpressure of Teg unit 1. Compressor 
overpressure protection, 
including high-pressure 
over-ride, high-pressure 
trip, full compressor 
recycle, and full flow PSV 
set at or below 15.3 
MPag. 

19. Ensure PSV set 
pressure for Teg package 
is 10% above 15.3 MPag or 
provide a balanced bellow 
or a pilot operated PSV 

19. WASCO   

1. Low / No 
Flow 

7. XV-3037 failed open 1. Low flow to NQGP, leading to 
commercial loss and financial 
impact. 

  20. Provide a discrepancy 
alarm on XV-3037 

20. WASCO   
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No 
Flow 

8. Flow meter manual 
valve closed 

1. Low flow to NQGP leading to 
commercial loss and financial 
impact. 

1. Operating procedures       

1. Low / No 
Flow 

9. PCV-3042 closed 1. Low flow to NQGP leading to 
commercial loss and financial 
impact. 

1. Routine maintenance       

1. Low / No 
Flow 

10. XV-3045 closed 1. Low flow to NQGP leading to 
commercial loss and financial 
impact. 

1. Routine maintenance.       

1. Low / No 
Flow 

11. VV-01301 1. No flow to NQGP, leading to 
commercial loss and financial 
impact. 

1. Operating procedures       

1. Low / No 
Flow 

12. Stuck Pig 1. No flow to NQGP, leading to 
commercial loss and financial 
impact. 

1. Pigging procedures. 
2. Pig recovery 
procedures 

      

1. Low / No 
Flow 

13. VV-01323 closed 
during pigging 

1. No flow leading to stall pig 
and potential stuck pig 

1. Pigging procedures. 
2. Pig recovery 
procedures 

      

1. Low / No 
Flow 

13. VV-01314 stuck 1. Low flow in the pipeline leads 
to a potential stuck pig. 

1. Pigging procedures. 
2. Pig recovery 
procedures 

21. Confirm pipeline 
blowdown vent sizing and 
design and ensure it meets 
AS 2885 requirements 

21. WASCO   
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No 
Flow 

13. High-pressure in 
NQGP pipeline. 

1. High backpressure leads to 
reduced flow and potential 
overpressure. 

1. PIC-3044 High-
pressure override. 
2. PAHH-3046 
3. Compressor 
overpressure protection, 
including high-pressure 
override, high-pressure 
trip, full compressor 
recycle, and full flow PSV 
set at or below 15.3 
MPag. 

      

1. Low / No 
Flow 

14. Pipe rupture 1. Uncontrolled gas release 
leading to fire and fatality  

1. PALL-3046.       

2. High Flow 1. Compressor Overspeed 1. Compressor discharge 
overpressure piping leading to 
LOC  

1. Compressor 
overpressure protection, 
including high-pressure 
over-ride, high-pressure 
trip, full compressor 
recycle, and full flow PSV 
set at or below 15.3 
MPag. (PSV sized for full 
speed). 
2. Compressor 
Overspeed protection  

      

2. High Flow 2. More compressors are 
on than required 

1. High flow to Teg unit leading 
to a potential off-spec of gas 

1. Moisture analyser AAH-
3034 set at 65 mg/Scm 

22. Confirm NQGP off-spec 
gas GSA requirements. 
23. Confirm start-up 
requirements and 
provisions for off-spec gas 
while starting up the Teg 
package 

 22. WASCO   
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
2. High Flow 3. PCV-3042 failed open 1. Loss of back pressure on Teg 

unit leading to potential off-spec 
gas. 
2. Potential upset in Teg unit 
leading to Teg carryover 

1. Moisture analyser AAH-
3034 set at 65 mg/Scm 

22. Confirm NQGP off-spec 
gas GSA requirements. 
23. Confirm start-up 
requirements and 
provisions for off-spec gas 
while starting up the Teg 
package 
24. Review ramp 
requirements of PCV-3042. 

22. WASCO 
23. WASCO 
24. WASCO 

  

3. Reverse 1. Compressor station 
operating at a lower 
pressure than NQGP 
pipeline 

1. Reverse flow from NQGP 
leading to potential Teg unit 
damage (overpressure not 
considered an issue, ass all 
pipework is rate to 15.3 MPag) 

1. CV-01224/01118 25. Develop philosophy for 
black star and confirm any 
metering/accounting 

25. WASCO   

4. Misdirected 
Flow 

1. No new causes of 
significant consequences 
identified 

          

5. "As well as" 
Flow 

1. Teg and lube carryover 1. Liquid accumulation in the 
pipeline leads to potential back 
pressure and operational issues. 

1. Pipeline pigging 26. Review how liquid 
received during pigging will 
be dealt with. 

26. WASCO   

6. A high-level 1. No new causes of 
significant consequences 
identified 

          

7. Low Level / 
Empty 

1. No new causes of 
significant consequences 
identified 

          

8. High-
pressure 

1. Refer to low flow           

9. Low Pressure 1. Refer to high flow           
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
10. High 
Temperature 

1. High temperature from 
compressors 

1. high temperature exceeding 
pipeline temperatures, leading to 
pipeline material failure, coating 
damage and LOC 
2. High temperature of Teg unit 
leading to potential off-spec gas 
and commercial impact. 

1. Compressor high-
temperature protection. 
2. TAH-3047 set to 60 
degC 

      

11. Low 
Temperature 

1. JT during pipeline 
blowdown/repressurisation 

1. Low temperature leading to 
brittle fracture and LOC 

1. Blowdown and 
repressurisation 
procedures. 
2. Detailed design will 
design vents and 
bypasses appropriately. 
3. Manual wall 
temperature checks 
during repressurisation 
and blowdown 

      

11. Low 
Temperature 

2. JT during facility 
blowdown/repressurisation 

1. Low temperature leading to 
brittle fracture and LOC 

1. Blowdown and 
repressurisation 
procedures. 
2. Detailed design will 
design vents and 
bypasses appropriately. 
3. Manual wall 
temperature checks 
during repressurisation 
and blowdown 

      

11. Low 
Temperature 

3. Low operating 
temperature. 

1. Potential hydrate formation 
leading to equipment damage. 

  27. Confirm hydrate 
formation temperature at 
discharge based on MAOP 

27. WASCO   
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
12. Change in 
Composition 
(concentration) 

1. No new causes of 
significant consequences 
identified 

          

13. Impurities 1. Sulphur 1. Sulphur deposition at high-
pressure drop areas leading to 
operating issues 

  28. confirm whether PCV 
trim design needs to 
consider sulphur deposition 

28. WQASCO   

13. Impurities 2. MIC 1. Corrosion and LOC 1. Dry gas downstream of 
Teg unit 

29. Confirm if MIC is an 
issue between the 
compressor package and 
Teg unit and provide either 
dosing or monitoring points. 

29. WASCO   

13. Impurities 3. Oxygen 1. Off-spec gas leading to 
commercial impact 

  30. Consider if the analyser 
needs to measure oxygen. 

30. WASCO   

14. 
Instrumentation 
/ Control 

1. No new causes of 
significant consequences 
identified 

          

15. Plant Items 1. No new causes of 
significant consequences 
identified 

    31. Consider bypass 
around PCV-3042 to 
facilitate maintenance 
32. Confirm whether two 
GCs/moisture analysers 
are required.  

31. WASCO 
32. WASCO 
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 HAZOP 
NODE 3. Fuel Gas   

Node Limits: From: VV01206 
                         To:   Compressor Package 

Design Conditions: 
Capacity: 0.1 TJ/day to 4 TJ/day (Filter Coalescer is 2 TJ/day) 
                              Design pressure: 1030 kPag 
                              Nominal operating pressure: Inlet 15 MPag and outlet is 690 kPag 
                              Operating Temp: Inlet temperature 40 degC, Outlet Temperature is TBC degC 
                              Design Temp(steel): - 29 DegC to 65 DegC 

 
Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 1.VV-01206 closed 1. Loss of fuel gas leading to 

compressor trips and commercial 
impacts. 
2. loss of fuel gas to generator 
leading to plant shutdown and 
commercial impact 

1. Operating 
procedures. 
2. Diesel backup 
generator 

      

1. Low / No Flow 2. RO-5001 Blocked 
(not considered 
credible) 

          

1. Low / No Flow 3. XV-5002 Closed 1. Loss of fuel gas leading to 
compressor trips and commercial 
impacts. 

1. Standby regulator 
train (100%). 
2. Diesel backup 
generator 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 4. VV-01401 closed 1. Loss of fuel gas leading to 

compressor trips and commercial 
impacts. 

1. Operating 
procedures 
2. Standby regulator 
train (100%). 

      

1. Low / No Flow 5. PCV-5003 closed 1. Loss of fuel gas leading to 
compressor trips and commercial 
impacts. 

1. Standby regulator 
train (100%). 

      

1. Low / No Flow 6. VV-01402 1. Loss of fuel gas leading to 
compressor trips and commercial 
impacts. 

1. Operating 
procedures 
2. Standby regulator 
train (100%). 

      

1. Low / No Flow 7. VV-01407 closed 1. Overpressure of fuel gas 
piping and LOC 

1. PCV-5003/5006 set 
at 690kPag. 
2. PAH-5008 
3. PAHH-5009 set at 
1030kPag. 
4. Full flow PSV set to 
1035kPag 

      

1. Low / No Flow 8. Filter Blocked 1. High DP across all elements 
leading to elements rupture and 
equipment damage/ line 
blockage 

1. PDAH-5011will 
trigger filter 
replacement. 
2. PAL-5014 

      

1. Low / No Flow 9. VV-01429 closed 1. Overpressure of fuel gas 
piping and LOC 

1. PCV-5003/5006 set 
at 690kPag. 
2. PAH-5008 
3. PAHH-5009 set at 
1030kPag. 
4. Full flow PSV set to 
1035kPag 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 10. Flow meter UIT-

5014 (not considered 
credible)  

    33. Confirm selected flow 
meter can meet the 
turndown requirements of 
the fuel gas train. 

33. WASCO   

1. Low / No Flow 11. CV-01428 closed 1. Failure to drain top section of 
coalescer, leading to liquid 
carryover to compressor and 
equipment damage 

1. LAH-5012 34. Consider providing a 
mechanism to detect liquids 
in the fuel gas header. 
35. Consider removing the 
check valve and having an 
independent draining for 
the top and bottom section 
to avoid filter bypass 

34. WASCO 
35. WASCO 

  

1. Low / No Flow 12. VV-01427 closed 1. Failure to drain top section of 
coalescer, leading to liquid 
carryover to compressor and 
equipment damage 

1. Operating 
procedures 
2. LAH-5012 

34. Consider providing a 
mechanism to detect liquids 
in fuel gas header 

34. WASCO   

1. Low / No Flow 13.CV-01423 1. Failure to drain bottom section 
of coalescer, leading to liquid 
carryover to top section and 
potential element rupture and 
downstream equipment damage 

1. LG-5013. 
2. Operator rounds 

35. Consider removing the 
check valve and having 
independent draining for 
the top and bottom sections 
to avoid filter bypass. 
36. Consider adding an 
additional level switch in 
the bottom section to alarm 
on a high-level. 

35. WASCO 
36. WASCO 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 14. VV-01424 1. Failure to drain bottom section 

of coalescer, leading to liquid 
carryover to top section and 
potential element rupture and 
downstream equipment damage 

1. LG-5013. 
2. Operator rounds 

36. Consider adding an 
additional level switch in 
the bottom section to alarm 
on a high-level. 

36. WASCO   

1. Low / No Flow 15. Liquid trap 
blocked/closed 

1. Failure to drain top section of 
coalescer, leading to liquid 
carryover to compressor and 
equipment damage 

1. LAH-5012 34. Consider providing a 
mechanism to detect liquids 
in the fuel gas header. 

34. WASCO   

1. Low / No Flow 16. VV-01425 closed 1. Failure to drain bottom section 
of coalescer, leading to liquid 
carryover to top section and 
potential element rupture and 
downstream equipment damage 

1. LG-5013. 
2. Operator rounds 

36. Consider adding an 
additional level switch in 
the bottom section to alarm 
on a high-level. 

36. WASCO   

1. Low / No Flow 17. VV-01109 closed 1. Failure to drain top section of 
coalescer, leading to liquid 
carryover to compressor and 
equipment damage 

1. LAH-5012 34. Consider providing a 
mechanism to detect liquids 
in the fuel gas header. 

34. WASCO   

1. Low / No Flow 18. Vent on Sump 
blocked/ inadequately 
sized 

1. Overpressure of sump leading 
to LOC and environmental 
impact. 

  37. Ensure the vent is 
adequately sized to prevent 
pressure from exceeding 
tank design.  

37. WASCO   

1. Low / No Flow 19. Low gas demand 1. Inability to control fuel gas rate 
leading to potential PCV surging 

1. Appropriately sized 
PCV at the lowest 
minimum load 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
2. High Flow 1. PCV-5003 failed 

open  
1. Overpressure of fuel gas 
piping and LOC 

1. PAH-5008 
2. PAHH-5009 set at 
1030kPag. 
3. Full flow PSV set to 
1035kPag 

      

2. High Flow 2. Liquid trap on filter 
coalescer failed open 

1. Overpressure of sump leading 
to LOC and environmental 
impact. 

  37. Ensure the vent is 
adequately sized to prevent 
pressure exceeding tank 
design.  

37. WASCO   

2. High Flow 3. Multiple 
compressors starting 
simultaneously 

1. No consequences identified         

3. Reverse 1. No new issues of 
any significant 
consequences 

          

4. Misdirected Flow 1. PSV-5010 failed 
open 

1. Gas release to flare header 
leading to loss of fuel gas and 
plant trip. 

1. PAL-5014. 
2. Routine PSV 
maintenance 

38. Review PSV 
redundancy requirements 
and provide PSV & 
isolation valves if required 

38. WASCO   

4. Misdirected Flow 2. VV-01412 open 1. unfiltered gas to fuel gas 
leading to potential compressor 
damage 

1. Operating 
procedures. 

      

5. "As well as" Flow 1. No new causes of 
significant 
consequences 
identified 

          

6. A high-level 1. Refer to Low flow           
7. Low Level / Empty 1. No new causes of 

significant 
consequences 
identified 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
8. High-pressure 1. Fire on vessel 1. Overpressure of filter 

coalescer and LOC 
  39. Review requirements 

for fire case PSV in 
accordance with Australian 
Standards. 

39. WASCO   

9. Low Pressure 1. No new causes of 
significant 
consequences 
identified 

          

10. High 
Temperature 

1 Trapped liquid 
inventory 

1. thermal expansion leading to 
overpressure and LOC 

  40. Review if thermal 
expansion is credible and 
provide thermal relief if 
required 

40. WASCO   

11. Low 
Temperature 

1. JT across PCVs 1. Cold temperature downstream 
of PCV leading to brittle fracture. 
2. Cold temperature on 
compressor package leading to 
potential compressor damage. 
3. Cold piping temperature 
leading to potential personnel 
injuries. 
4. External icing of PCV and 
pipework leading to operational 
issues. 

  41. Review requirements 
for heating or acceptable 
minimum temperatures for 
personnel protection, 
external performance and 
preventing and future 
operational issues. 
42. Ensure the 
instrumentation selected is 
appropriate for the 
minimum design 
temperature of the 
pipework and the expected 
minimum gas temperatures 

41. WASCO 
42. WASCO 

note: Teg freeze 
point is -7 degC 

12. Change in 
Composition 
(concentration) 

1. No new causes of 
significant 
consequences 
identified 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
13. Impurities 1. No new causes of 

significant 
consequences 
identified 

          

14. Instrumentation / 
Control 

1. No new causes of 
significant 
consequences 
identified 

          

15. Plant Items 1. No new causes of 
significant 
consequences 
identified 
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 HAZOP 

    NODE 4. Drain System   

Node Limits: From: Inlet filter V-101 
                         To:   Sediment Pond 
Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No 
Flow 

1. VV-00527 
closed 

1. Failure to drain top section of 
coalescer, leading to liquid carryover 
to compressor and equipment 
damage 

1. LAHH-1013 trip 
2. Manual bypass 
around filter coalescer 

      

1. Low / No 
Flow 

2. VV-00534 
closed 

1. Failure to drain bottom section of 
coalescer, leading to liquid carryover 
to compressor and equipment 
damage 

1. Operator rounds 
2. Manual bypass 
around filter coalescer 

36. Consider adding an 
additional level switch in the 
bottom section to alarm on a 
high-level. 

36. WASCO   

1. Low / No 
Flow 

3. LCV-1008 
Closed 

1. Failure to drain top section of 
coalescer, leading to liquid carryover 
to compressor and equipment 
damage 

1. LAHH-1013 trip 
2. Manual bypass 
around filter coalescer 

      

1. Low / No 
Flow 

4. LCV-1009 
Closed 

1. Failure to Darin bottom section of 
coalescer, leading to liquid carryover 
to compressor and equipment 
damage 

1. Operator rounds 
2. Manual bypass 
around filter coalescer 

36. Consider adding an 
additional level switch in the 
bottom section to alarm on a 
high-level. 

36. WASCO   
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No 
Flow 

5. CV-00530 
Closed 

1. Failure to drain top section of 
coalescer, leading to liquid carryover 
to compressor and equipment 
damage 

1. LAHH-1013 trip       

1. Low / No 
Flow 

6. CV-00537 
Closed 

1. Failure to drain bottom section of 
coalescer, leading to liquid carryover 
to compressor and equipment 
damage 

1. Operator rounds 36. Consider adding an 
additional level switch in the 
bottom section to alarm on a 
high-level. 

36. WASCO   

2. High Flow 1. Liquid trap on 
filter coalescer 
failed open 

1. Overfill of sediment sump leading 
to LOC and environmental impact. 

        

3. Reverse 1. No new causes 
of significant 
consequences 
identified 

          

4. Misdirected 
Flow 

1. No new causes 
of significant 
consequences 
identified 

          

5. "As well as" 
Flow 

1. No new causes 
of significant 
consequences 
identified 

          

6. A high-level 1. S-601 outlet 
blocked 

1. A high-level in oily water sump 
leading to overfill and potential LOC. 

1. LIC-6004  
2. LAH-6006 alarm 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
6. A high-level 2. LIC-6004 Level 

indicator failed  
1. A high-level in oily water sump 
leading to overfill and potential LOC. 

1. LAH-6006 alarm       

7. Low Level / 
Empty 

1. No new causes 
of significant 
consequences 
identified 

          

8. High-
pressure 

1. Refer to Low / 
No Flow 

          

9. Low 
Pressure 

1. No new causes 
of significant 
consequences 
identified 

          

10. High 
Temperature 

1. No new causes 
of significant 
consequences 
identified 

          

11. Low 
Temperature 

1. No new causes 
of significant 
consequences 
identified 

          

12. Change in 
Composition 
(concentration) 

1. No new causes 
of significant 
consequences 
identified 

          

13. Impurities 1. No new causes 
of significant 
consequences 
identified 

          

14. 
Instrumentation 
/ Control 

1. No new causes 
of significant 
consequences 
identified 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
15. Plant Items 1. No new causes 

of significant 
consequences 
identified 

          

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 HAZOP 
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    NODE 5. Flare   

Design Conditions: Capacity: 37 TJ/day 
                              Design pressure: <500 kPag 
                              Nominal operating pressure: 10 kPag - 50 kPag 
                              Operating Temp: TBA 
                              Design Temp(steel): TBA                             
                       
                               

 
Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. Low / No Flow 1. General     43. Consider emergency power for knockout drum or 

ensure flare header is designed for liquid carryover.  
43. WASCO   

2. High Flow 1. No new causes of significant 
consequences identified 

          

3. Reverse 1. No new causes of significant 
consequences identified 

          

4. Misdirected Flow 1. No new causes of significant 
consequences identified 

          

5. "As well as" Flow 1. No new causes of significant 
consequences identified 

          

6. A high-level 1. No new causes of significant 
consequences identified 

          

7. Low Level / Empty 1. No new causes of significant 
consequences identified 

          

8. High-pressure 1. No new causes of significant 
consequences identified 

          

9. Low Pressure 1. No new causes of significant 
consequences identified 

          

10. High 
Temperature 

1. No new causes of significant 
consequences identified 

          

11. Low Temperature 1. No new causes of significant 
consequences identified 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
12. Change in 
Composition 
(concentration) 

1. No new causes of significant 
consequences identified 

          

13. Impurities 1. No new causes of significant 
consequences identified 

          

14. Instrumentation / 
Control 

1. No new causes of significant 
consequences identified 

          

15. Plant Items 1. No new causes of significant 
consequences identified 

          

 

 

 

 

 

 

 

 

 

 
 

 
HAZOP 

 NODE 6. OVERVIEW   
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
1. General 1. No new causes of 

significant consequences 
identified 

          

2. Testing 1. No new causes of 
significant consequences 
identified 

          

3. Toxicity 1. No new causes of 
significant consequences 
identified 

          

4. Electrical (HA, isolation, 
earthing) 

1. No new causes of 
significant consequences 
identified 

          

5. Services required (air, 
nitrogen, water) 

1. No new causes of 
significant consequences 
identified 

    44. Review required 
for nitrogen onsite for 
purging 

44. WASCO   

6. Materials of 
construction 
(vessels, pipelines, 
pumps) 

1. No new causes of 
significant consequences 
identified 

          

7. Commissioning 1. No new causes of 
significant consequences 
identified 

          

8. Start up 1. No new causes of 
significant consequences 
identified 
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Deviation Causes Consequences Safeguards Recommendations Responsibility Comments 
9. Shut down (isolation, 
purging) 

1. No new causes of 
significant consequences 
identified 

          

10. Break down (power 
failure, air, steam, water, 
vacuum, fuels, vents, 
computer) 

1. No new causes of 
significant consequences 
identified 

          

11. Effluent / Waste 
(gaseous, liquid, solid) 

1. No new causes of 
significant consequences 
identified 

          

12. Noise (sources, 
control methods) 

1. No new causes of 
significant consequences 
identified 

          

13. Fire / Explosion 1. No new causes of 
significant consequences 
identified 

          

14. Safety Equipment 
(personal, fire detection / 
fighting, escape routes) 

1. No new causes of 
significant consequences 
identified 

          

15. P&ID Markups 1. No new causes of 
significant consequences 
identified 
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Disclaimer & Confidentiality 

This report has been prepared on behalf of and for the exclusive use of QPM and WASCO and is subject to and 

issued in connection with the provisions of the agreement between Pap Solutions and WASCO. Pap Solutions 

accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this report by any third 

party 

Copying this report without the express written permission of Pap Solutions is not permitted. 
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ABBREVIATIONS  
Table 0.1 – Abbreviations  

Term Meaning (Comment) 

ALARP As Low As Reasonably Practicable 

BDCF Burton Downs Compression Facility 

DN Nominal Diameter 

DoC Depth of Cover 

FEED Front End Engineering and Design 

HAZOP Hazard and Operability (study) 

HP  High Pressure 

GA General Arrangement 

GIS Geographical Information System 

LOC Loss of Containment 

MAOP Maximum Allowable Operating Pressure 

NG Natural Gas 

NQGP North Queensland Gas Pipeline 

OD Outer Diameter 

PFD Process Flow Diagram 

PRS Pressure Reduction Station 

P&ID Process and Instrumentation Diagram 

QLD Queensland 

QPM Queensland Pacific Metals 

UPS Uninterruptible Power Supply 

SMS Safety Management Study 

TJ/d Terajoules per Day 
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1 EXECUTIVE SUMMARY 
As per the requirements under AS/NZS 2885.6, a Preliminary design Safety Management Study 

(SMS) was performed on Tuesday, 22nd February 2022 for the proposed Burton Downs Gas Pipeline. 

In total, the review SMS documented thirteen (13) recommendations. 

The actions will be tracked, and close-out sheets will be used to close out each action formally. 

The recommendations are shown in Section 6. 
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2  INTRODUCTION 

2.1 BACKGROUND 
Queensland Pacific Metals (QPM), as part of their proposed Nickel Refinery project, are planning to build 
a gas compression facility at Burton Downs and a high-pressure gas pipeline to deliver coal seam gas 
from the adjacent coal seams, which would otherwise be flared to the atmosphere, to be used by the 
proposed Nickel Refinery located south of Woodstock in Queensland. 

Figure 2.1 – Project Locality – North of Moranbah 
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The BDCF, approximately 40km North of Moranbah, and a new DN200 buried pipeline will be designed 
and constructed according to AS2885 to connect the BDCF new compression facility to the NQGP. The 
pipeline connection will deliver gas into the nearby North Queensland Gas Pipeline (NQGP) through a hot 
tap to supply gas to the proposed QPM Connection facility, which will supply the proposed QPM Nickel 
Refinery south of the northwest Woodstock. 

The project will be carried out in a staged approach to provide QPM with the ability to deliver gas through 
this facility in accordance with the requirements of the functional specification 2160-ENG-SPF-001. 

Planning for future expansion will be considered in the front-end engineering and design (FEED) stage. 

As part of the formal health and safety management system and the requirements under AS/NZS 2885.6, 
a Preliminary Design Safety Management Study (SMS) ensures that all risks and threats associated with 
the pipeline scope are identified and mitigated. 

2.2 SCOPE 
The scope of the Preliminary Design covers a high-level review of the location-specific threats associated 
with the Burton Downs Gas Pipeline, assuming it is a standard design. 

The scope of the operational review as per AS2885.6:2018, Section 5.4.2 is to: 

• Identify high consequence events that impose significant risks to community and environment and 
their proposed controls; and  

• Deliver sufficient information to allow stakeholders involved in the regulatory approvals process to 
make informed designs about the risks associated with the project.  

The battery limits for the QPM Burton Downs Project are the inlet flanges to the facility from the SIS gas 
gathering and UIS/GOAF gas gathering systems and the Hot Tap tee connection on the NQGP (at 
approx. KP38).  

2.3 OBJECTIVES 
The objectives of the study are to perform a preliminary design SMS in accordance with AS2885.6:2018. 

Each SMS shall be validated in a properly constituted workshop that shall review each aspect of the 
SMS. A workshop is properly constituted when it includes, as a minimum, participants who- 

a. are collectively competent in the subject area to be addressed by the workshop; 
b. have detailed field-based knowledge of the pipeline route and its surroundings; and 
c. have authority to make decisions in the field which they represent. 

The preliminary design SMS, the input information required as per 5.4.2 is: 

i. Location class and environmental sensitivity assessments leading to definition of high 
consequence areas. 
Note: For the preliminary design SMS, liaison with landowners and land users is not usually 
required 

i. Typical threats in typical locations. 
ii. Location-specific threats, particularly high consequence areas. 
iii. Basic pipeline design parameters 
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iv. The energy release rate and contour radius for radiation intensity of 4.7kW/m2 and 12.6kW/m2 in 
the event of a full-bore rupture 

General SMS input information required as per Section 5.2.1: 

a) Any previous SMS documentation, and the associated SMS database or equivalent. 
b) Aerial or satellite imagery of the pipeline route, most recent readily available (noting the recency of 

the data). 
c) Design or as-built documentation recording the pipeline as it is intended to be built or as it 

currently exists, including particularly details of wall thickness, material grade, depth of cover and 
other physical protection measures and also the type and location of other infrastructure and 
features crossed by or in close proximity to the pipeline. 

d) Operating procedures defining procedural protection measures (or, for an SMS early in the design 
phase when procedures may not be available, information on the proposed procedural measures). 

e) Damage resistance calculations (penetration resistance and rupture resistance), including 
assessment of conformance with the "no-rupture" requirement for high consequence areas (see 
AS/NZS 2885 .1:2018, Clause 4.10.2); ideally these will be documented in the fracture control 
plan (or fracture resistance assessment where no fracture control plan was prepared at time of 
design). 

f) Effects of ignited fluid release including the 4.7 kW/m2 radiation distance (measurement length) 
and 12.6 kW/m2 radiation distances for both RUPTURE and credible leaks and, for high 
consequence areas, assessment of conformance with maximum energy release. 

g) Pipeline isolation plan. 
h) Site layouts and other relevant details for any facilities within the SMS scope. 
i) Design basis and description including- 

a. basic pipeline parameters; and 
b. engineering design guidelines for non-standard construction (crossings, facilities). 

j) Design calculations (e.g. thickness). 
k) Typical design drawings (crossings, facilities). 
l) The corrosion mitigation strategy. 
m) Pipeline alignment. 
n) Location class including high consequence areas. 
o) An assessment of current land uses and plans for future land use (based on a land use planning 

study). 
p) Documented investigations of external interference threats from existing and planned buried and 

above-ground infrastructure crossing and parallel to the pipeline. 
q) Construction and landowner constraints. 
r) Environmental constraints. 
s) HAZOP and other design review studies applied to stations, pipeline facilities and pipeline control 

systems. 
t) Fracture control plan. 
u) Environmental studies and information developed specifically for the pipeline project or as 

otherwise may be available for the route traversed by the pipeline. 
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The SMS review shall confirm that a valid and current HAZOP study exists for each facility within the 
pipeline system.  

NOTE: Details of the HAZOP do not need to be reviewed in the SMS; it may be sufficient to confirm that 
facilities have been subject to a valid HAZOP study and actions have been addressed. 

2.4 REFERENCE DOCUMENTS 
The following have been used as references and should be read in conjunction with this document: 

Table 2.1 – Reference Documents 

Ref Document Number Title/Description 
1. 2160-PRO-SPF-002 Rev A Burton Downs Gas Compression Facility and Pipeline 
2. 2160-CIV-DWG-001 Rev B Burton Downs Gas Project Compression Facility and Pipeline 

3. 2160-ENG-BOD-001 Rev A 
QPM Burton Downs Compression Facility 
and Pipeline Basis of Design 
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3 WORKSHOP ATTENDANCE 
 The Safety Management Study was conducted on Tuesday, 22nd February 2022, through Microsoft 
Teams. The workshop was attended by a representative cross-section of the project team, including 
engineers and management.  

The workshop participants listed below in Table 3.1 represented an appropriate range of personnel with 
responsibilities for various aspects of the pipeline project. While the facilitator provided substantial 
guidance, the workshop process is one of consensus and hence the outcomes of the Workshop review of 
the Safety Management Study are the product of the whole group. 

The workshop attendee list is summarised in Table 3.1, and the signed attendance sheet can be found in 
Appendix A. 

Table 3.1 – Attendees 

Name Role Company 
Michael Papantoniou HAZOP Facilitator Pap Solutions 
Ibrahim Al-Zagezoug Scribe Pap Solutions 

Jason Mansfield Engineering Manager WASCO 
Punitha Kaneson Mechanical Engineer WASCO 
Graham Reynolds Project Manager QPM 

Steven Liddell Senior Pipeline Engineer ECNZ 
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4  METHODOLOGY AND PROCEDURE 
The pipeline preliminary design SMS for the Burton Downs Gas pipeline was undertaken in accordance 
with the AS2885.6:2018 SMS process. In addition, the workshop reviewed the previous SMS and 
recorded changes to the threats and mitigations where items had changed or were no longer applicable. 

The process consists of the following: 

1. Threat identification; 
2. Application of physical, procedural and design measures to identify risks; 
3. Assessment of whether these measures are sufficient to eliminate the threat (those not eliminated 

are carried forward for risk evaluation); 
4. Review and control of failure threats (Risk Ranking); 
5. Assessment of residual risk; and 
6. Demonstration that Intermediate risks are ALARP (As Low As Reasonably Practicable). 

An overview of the SMS review process is presented in Figure 4.1. 
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Figure 4.1 – SMS Review Process (Extract from AS2885.6 2018) 
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5  INPUT DATA 

5.1 PIPELINE DESIGN CRITERIA 
Table 5.1 summarises the design conditions and pipe specifications for the HP and LP pipelines. 

Table 5.1 – Design Condition and Specification  

Design Data High-Pressure Pipeline 
Length 13.5km 
Material API5L X52 PSL 2 HFW. 

Wall Thickness 6.47mm (Standard Wall). 
8.18mm (Heavy Wall). 

Depth of Cover Between 900 and 1,200mm (Top of 
Pipe). 

Crossings will be deeper, between 
2,000 and 3,000mm. 

Corrosion Management 3 Layer Polyethylene. 
Galvanic Cathodic Protection. 

Penetration Resistance Heavy Wall Up to 20T SP Excavator 
(B factor = 1) 

Ambient temperature 0oC to 45oC 
Design Minimum Ground Temperature 

(1m below surface) 
14 oC 

Minimum / Maximum Design 
Temperature 

-20oC to 60oC 

Maximum Operating Pressure 15.3MPag @ 60C 
Maximum Design Pressure 16,978kPag. 

5.2 LOCATION CLASSIFICATION  
The pipeline route is in a rural area and close to coal mining operations. Therefore, the pipeline will have 
R1 Rural and R2 Rural Residential primary location classes. 

Table 5.2 – Location Class  

Description Location Classification 

KP0 to KP5.5 Mining Lease / Petroleum Lease with a Road Easement for the 
first 2.5km. 

R2/HI 

KP5.5 through to KP13.5 (NQGP connection) is rural grazing land. R1 
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6  FINDINGS AND RECOMMENDATIONS 
The findings and workshop recordings from the SMS threat assessment are provided in the worksheets in 
Appendix C.  

The review proceedings were documented using an SMS threat database and were projected onto a 
screen for the workshop team to view and agree.  

In total, the review SMS documented thirteen (13) recommendations. 

The actions will be tracked, and close-out sheets will be used to close out each action formally 

The recommendations are shown in Table 6. 

Table 6.1 – Recommendations  

Recommendation Responsibility 
1. Discussion with the council to determine the depth of cover. Any additional depth of cover or 

council requirement for the road easement WASCO 

2. Confirm if seismic surveys are done for the area WASCO 
3. Confirm if there is blasting around the mine WASCO 
4. Confirm feature south of CH3500 whether it is an unopen cut mine or tailings dam whether the 

is a future consideration of expanding the mine close to the pipeline 
WASCO 

5. Track at CH3000 and confirm vehicle loading and usage. WASCO 
6. Confirm whether CIC is applicable for the road easement section WASCO 
7. Determine the maximum credible threat along the pipeline route WASCO 
8. Confirm the administration is not within the 12.6 kW/m2 WASCO 
9. Confirm if the first 5.5 km should be classed as R2 HI due to mining activities WASCO 
10. Confirm flood zones along the pipeline route. WASCO 
11. Confirm there are no high consequence areas WASCO 
12. Confirm where the mine administration building evacuation musters points area are. WASCO 
13. No cultural heritage issues are identified in this stage. WASCO 
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 SIGNED ATTENDANCE SHEET 
 

   

ATTENDANCE RECORD 
Subject      Connection Feed HAZOP 
Location    Microsoft Teams Date: 22/02/22 

Name Role Organisation Signature 

Michael Papantoniou HAZOP Facilitator Pap Solutions  

Ibrahim Al-Zagezoug Scribe Pap Solutions  

Jason Mansfield Engineering Manager WASCO  

Punitha Kaneson Mechanical Engineer WASCO  

Graham Reynolds Project Manager QPM  

Steven Liddell Senior Pipeline Engineer ECNZ  
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 RISK MATRIX 

 
 

Consequences 

Severity  Safety  Supply Environment 

Catastrophic Multiple fatalities result 
Widespread or significant societal impact, 

such as complete loss of supply to a major city 
for an extended time (more than a few days) 

Impact widespread; viability of 
ecosystems or species affected; or 

permanent major changes 

Major 
One or two fatalities, or 
several people with life 

threatening injuries 

Widespread societal impact such as loss of 
supply to a major city for a short time (hours to 
days) or to a localised area for a longer time 

Major impact well outside pipeline 
corridor or site; or long-term severe 

effects; or rectification difficult 

Severe 
Injury or illness 

requiring 
hospital treatment 

Localised societal impact or short-term supply 
interruption (hours) 

Localised impact, substantially rectified 
within a year or so 

Minor 
Injuries requiring first 

aid treatment 

 

Interruption or restriction of supply but shortfall 
met from other sources 

Impact very localised and very short-
term (weeks), minimal 

rectification 

Trivial 
Minimal impact on 
health and safety 

 

No loss or restriction of pipeline supply 

 

No effect; or minor impact rectified 
rapidly (days) with negligible residual 

effect 

 

Frequency 

Likelihood Class Description (events/1000 km/year) 

A Frequent Expected to occur once per year or more (≥1) 

B Occasional May occur occasionally in the life of the pipeline (1 to 0.1) 

C Unlikely Unlikely to occur within the life of the pipeline, but possible (0.1 to 0.001) 

D Remote Not anticipated for this pipeline at this location (0.001 to 0. 00001) 

E Hypothetical Theoretically possible but has never occurred on a similar pipeline (<0.00001) 
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Extreme Modify the threat, the frequency or the consequences so that the risk rank is reduced to ‘intermediate’ or 
lower. For an in-service pipeline the risk shall be reduced immediately. 

High 

Modify the threat, the frequency or the consequences so that the risk rank is reduced to Intermediate or lower 
 
For an in-service pipeline the risk shall be reduced as soon as possible, typically within a timescale of not ore 
than a few weeks. 

Intermediate 

Repeat threat identification and risk evaluation processes to verify and, where possible, quantify the risk 
estimation; determine the accuracy and uncertainty of the estimation. 
Where the risk rank is confirmed to be Intermediate, if possible modify the threat, the frequency or the 
consequence to reduce the risk rank to Low or Negligible. 
Where the risk rank cannot be reduced to Low or Negligible action shall be taken to: 

(a) remove threats, reduce frequencies and/or reduce severity of consequences to the extent 
practicable, and 

(b) formally demonstrate ALARP. 
 
For an in-service pipeline the reduction to Low or Negligible or demonstration of ALARP must be completed as 
soon as possible. Risk reduction or demonstration of ALARP should be completed within a few months. 

Low 
Determine the management plan for the threat to prevent occurrence and to monitor changes that could affect 
the classification. 

Negligible Review at the next relevant SMS. 
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 THREAT REGISTER 
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Notes 

Safety Management Study 

1. Mining lease Peabody up to CH5250 
2. An LIF/EPR study will occur to all the perpendicular and parallel lines 
3. Paper road within road easement up to CH5250 
4. Discussion with the council to determine the depth of cover. Any additional depth of cover 
or council requirement for the road easement 
5. Pressure testing within the road easement and road closures and exclusion zones 
6. Confirm if seismic surveys are done for the area 
7. Confirm if there is blasting around the mine 
8. Confirm feature south of CH3500 whether it is an unopen cut mine or tailings dam 
whether the is a future consideration of expanding the mine close to the pipeline  
9. Track at CH3000 and confirm vehicle loading and usage. 
10. Confirm whether CIC is applicable for the road easement section  
11. Determine the maximum credible threat along the pipeline route 
12. Confirm the administration is not within the 12.6 kW/m2  
13. Confirm if the first 5.5 km should be classed as R2 HI due to mining activities 
14. Confirm flood zones along the pipeline route. 
15. Confirm there are no high consequence areas 
16. Confirm where the mine administration building evacuation musters points area are.  
17. No cultural heritage issues are identified in this stage.  
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 ATTACHMENTS 
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1 ACRONYMNS AND DEFINITIONS

Acronym Definition

BDCF Burton Downs Compression Facility

Consultant
The organisation that has been engaged to provide professional services to execute 
the scope of works.

DN Diamètre Nominal (Nominal Diameter)

DOC Depth of Cover

EBD Emergeny Blow Down

ESD Emergency Shut Down

FEED Front End Engineering and Design

F&G Fire & Gas Detection/Protection System

GA General Arrangement

GIS Geographical Information System

HAZID Hazard Identification

HAZOP Hazrd & Operarbility Study

LCS / LCP Local Control Station / Panel

LOPA Layer of Protection Analysis

MCC Motor Control Centre

PB Push Button 

PCS Process Control System

P&ID Piping & Instrumentaton Diagram

PLC Programmable Logical Controller

SIF Safety Instrumented Function

SIS Sfaety Instrumented System
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2 INTRODUCTION
2.1 Document Purpose
The purpose of this document is to describe the Control Philosophy to operate the Queensland Pacific Metal
(QPM) Burton Downs Compression Facility (BDCF). This document should be read in conjunction with the BDCP
Basis of Design 2160-ENG-BOD-001 and the project P&IDs.

2.2 Document Scope
This document reports the control and shutdown philosophy of the new equipment and packages installed for 
the BDCF. The interaction with the export pipeline is also discussed.

2.3 Definitions and Abbreviations
The definitions of the terminology and acronyms used in this document are given below:

Table 1 Definitions

Terminology Definition
Site This refers to the vicinity within the fenced area of BDCF.

Local This refers to a specific location at which the referring equipment is installed.

Remote

Control Room The local operations office where key systems and parameters can be monitored over the 
SCADA.

Manual or 
manned

This refers to an operation that is performed by personnel and does not involve any decision 
making by the programable functions.

Auto This refers to an operation that is performed by programable functions and does not require 
decision making by personnel.

Operator Operations personnel

PCS Process Control System related to the BDCF PLC 

HMI

ESD Facility Emergency Shutdown function that;

Is initiated for a health and safety reason, or as deemed required by personnel, and 
requires shutdown and isolation of the entire BDCF.

Is hard-wired from initiating device to the final element or uses the devices that give 
the equivalent integrity as hard-wired. 

May be initiated by ESD push buttons (local or remote) or critical safety functions such 
as fire and gas detection. 

Activation of the ESD can only be cleared by opening the ESD Reset push button at 
BDCF.



2160 Burton Downs Gas 
Compression Facility and Pipeline

FEED Control Philosophy

2160-PRO-SPF-002_A Document UNCONTROLLED when printed Page 5 of 18

Terminology Definition
EBD Facility Emergency Blowdown function that;

Is initiated for a health and safety reason, or as deemed required by personnel, and 
requires shutdown, isolation, and depressurisation of the entire BDCF. It activates ESD 
and opens the activated blowdown valve. 

Is hard-wired from initiating device to the final element or uses the devices that give 
the equivalent integrity as hard-wired. 

May be initiated by EBD push buttons (local or remote) or critical safety functions such 
as a post-ESD timed delay function (i.e. activate EBD if ESD is not reset within 60 
minutes). 

Activation of the EBD can only be cleared by opening the EBD Reset push button at 
BDCF.

Unit Shut 
Down

A unit/packaged equipment shut down function that; 

Is initiated to prevent a process upset from being escalated to cause damage to a 
group of equipment with a unit/package or harm to operating personal in the vicinity.

Is hard-wired from initiating device to the final element or uses the devices that give 
the equivalent integrity as hard-wired. 

Immediately shuts down the unit, isolates the source of energy and drive to its safe 
state.

May be initiated by local hand switches or instrumented functions (e.g. soft E-stop 
hand switch on SCADA). 

The unit shutdown function will need to be reset prior to restarting the unit.

E-Stop An individual process or electrical equipment stop function that;

Is initiated to prevent a process upset from being escalated to cause damage to that 
equipment or harm to operating personal in the vicinity.

Is hard-wired from initiating device to the final element or uses the devices that give 
the equivalent integrity as hard-wired. 

Immediately shuts down the equipment, isolates the source of energy and drive to its 
safe state.

May be initiated by local hand switches or instrumented functions (e.g. soft E-stop 
hand switch on SCADA). 

E-stop push button will need to be reset prior to restarting the equipment.

Safety PLC 
Trips

A equipment trip or programmed shut down function to prevent a process upset from 
being escalated to cause damage to that equipment or harm to operating personal in 
the vicinity.

It must be independent to the process control system performing the normal control 
functions.  

It must be executed through a safety PLC or logic solver or relay adequate integrity.

Refer to the shutdown hierarchy illustrated in figures below. PB Push buttons
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2.4 Reference Documents
This document is to be read in conjunction with documents listed below:

Table 2 Reference Documents

Document Number Document Description
2160-PRO-DWG-002 Gas Compression & Conditioning PFD

2160-PRO-DWG-003 Process Water & Oily Water System PFD 

2160-PRO-DWG-004 Slug Catcher and Station Inlet P&ID

2160-PRO-DWG-005 Inlet Filter P&ID

2160-PRO-DWG-006 Compressor Suction Header P&ID

2160-PRO-DWG-007 Compressor Unit 1 & 2 P&ID

2160-PRO-DWG-008 Compressor Unit 3 & 4 P&ID

2160-PRO-DWG-009 Compressor Unit 5 P&ID

2160-PRO-DWG-010 Discharge Header P&ID

2160-PRO-DWG-011 TEG Dehydration Unit P&ID

2160-PRO-DWG-012 Gas Metering and Pressure Control P&ID

2160-PRO-DWG-013 Export Pipeline P&ID

2160-PRO-DWG-014 Fuel Gas Supply P&ID

2160-PRO-DWG-015 Flare System P&ID

2160-PRO-DWG-016 Drainage System

2160-PRO-DWG-017 Oily Water Storage and Separation System

2160-PRO-DWG-018 Lube Oil Storage & Distribution System P&ID

2160-PRO-DWG-019 Plant Air & Instrument Air P&ID

2160-PRO-DWG-020 Fire & Gas System P&ID

2160-PRO-DWG-021 Safety Shower & Eye Wash P&ID

2160-PRO-DWG-022 TBC

2160-PRO-DWG-023 TBC

2.5 HOLDS
This document has the following items on HOLD:

Table 3 Hold Items

HOLD Number HOLD Description
No holds
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3 CONTROL PHILOSOPHY
3.1 Overview
The BDCF project consists of the installation of a compression facility containing new gas compression packages
which will operate in parallel and new TEG dehydration package along with process liquid removal and 
management, utilities and export metering and pipeline. 
The new facility will be normally unmanned and can be automatically operated. The project will be carried out 
in a staged approach to provide QPM the ability to deliver gas through this BDCF to supply their proposed Nickel 
Refinery near Townsville. 

The new facility includes a new station inlet to receive the raw gas from the mine gas draining systems, including 
slug catcher, inlet filter and flare system. Initially 5 new reciprocating compressor packages and a new TEG 
dehydration. Ultimately up to a total of 11 compressor packages are planned over the stages of the project.
An oily water separator system will include an oily water separator unit, with water to be transferred to the 
sediment pond and a slop oil tank for disposal by trucks.  

3.2 Manning Philosophy
Table 4 BDCF Manning Philosophy 

Operation Description Note

Manning and 
Response

BDCF is designed for unmanned and automated operations. However, 

daytime for scheduled maintenance, inspection activities and other 
routine operation tasks
Operation personnel will be normally in a remotely located Central 
Control Room (TBC).

Callout for unplanned activities or responding to process upset; The 
response time for operators to arrive on site for intervention is 
expected to be one hour but can be up to 12 hours.

Maximum time interval between each visit: Can be up to 36 hours.

Data Monitoring On site monitoring via PCS HMI.
Remote equipment running status viewable from the Central Control 
Room via SCADA over 4G network that supports redundant 
connections back to the Central Control Room.

Remote Operation Remote operation will have the same privilege and effects as from the 
Central Control Room. In general, the site SCADA is the virtual control 
room and works the same as the local control room.
Key operating data and equipment operating status will be viewable from 
site SCADA; The control system setpoints and programmable functions 
can be remotely changed or tuned from site SCADA. 
This facility is designed to fail in safe position. Some process equipment 
can be remotely started/stopped from site SCADA; 
The site SCADA implements a UserID / Password, with timeout, to 
prevent unauthorised access to the plant equipment. The default mode 
without authorisation is view only.
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3.3 Process Control - Compressor(s)
In general, the objective of the BDCF process control is to reach the targeted suction pressure (e.g. 138kPag) and 
so to maximise the gas flow from the drainage gas network.  The BDCF project has been designed to operate as 

Table 5 BDCF Control Parameters 

Process Parameter Controlling Parameters Note

Station Suction 
Pressure

Targeted suction pressure set in compressor package PLC which 
controls:

Compressor on-skid suction pressure control valve

Compressor on-skid recycle valve

Compressor speed

Station inlet pressure > 206 kPag to open flare (PCV-1003) to prevent 
gas gathering system pressure from exceeding the desired operating 
range.

A compressor 
nomination 
control function 
will allow the 
station PCS to
interact with 
multiple 
compressors PLCs. 

Station Gas Export 
Pressure

Station gas export pressure (i.e. export pipeline inlet pressure) is not 
controlled (except the override below) as it is determined 
hydraulically by the gas production and the operating pressure of the 
downstream NQGP pipeline

The station export pressure can be limited by the following overrides:

Back Pressure Overrides: Metering pressure PIC-3050 to 

throttle pressure control valve PCV-3042 when the TEG 

operating pressure fails below 10,000 kPag.

Station outlet pressure PIC-3046 to throttle pressure control 

valve PCV-3042 when the sales gas export pressure rises 

above 15,000 kPag.  

Station outlet pressure (i.e. export pipeline inlet pressure) is 

limited to 15,300 kPag by PAHH-3044 tripping all 

compressors. This protects the gas export pipeline. 
Flowrate The gas production flowrate is not controlled as it is a balance of the 

following three parameters:

Hydraulics of the gas gathering network as the result of 
targeted suction pressure.

Compressor throughput as the result of targeted suction 
pressure, compressor performance and the required station 
discharge pressure. 

Hydraulics of the export pipeline

3.4 Compressor Nomination Control Function
To manage multiple compressors operating over a marginal range of the suction header pressure (e.g. 106 to 
138 kPag), a compressor nomination function will be needed in the PCS. This function is to interact with each of 
the compressors PLCs to control the individual pressure setpoints and the recycle/unloading mode on each 
compressor. The nomination control can also be used to assist with the compressor start-up when there is 
sufficient production from the gas gathering system. In the event of gas well production shortfall causing the 
suction header pressure declining, the nomination control function will automatically stop the pre-selected 
compressor/s. 
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Example setpoints are shown below:

Example 1 Example 2

C-201 set @ 100 kPag

C-202 set @ 110 kPag

C-203 set @ 120 kPag

C-204 set @ 130 kPag

C-205 set @ 138 kPag
Comp auto-start sequence (when gathering system 
pressure is rising):

C-205 C-204 C-203 C-202 C-201

Comp auto-stop sequence (when gathering system 
pressure is decreasing):

C-201 C-202 C-203 C-204 C-205

1st compressor set @ 100 kPag

2nd compressor set @ 120 kPag

3rd compressor set @ 120 kPag

4th compressor set @ 120 kPag

5th compressor set @ 138 kPag
Comp auto-start sequence (when gathering system 
pressure is rising):

C-205 C-204 C-203 C-202 C-201

Comp auto-stop sequence (when gathering system 
pressure is decreasing):

C-201 C-202 C-203 C-204 C-205

If a compressor is marked Out of Service it is ignored and the setpoints will be manually adjusted 
accordingly.

3.5 Process Control TEG Dehydration Unit
The TEG Dehydration Unit is provided to ensure the water content in the compressed gas meets the sales gas 
specification (< 65 mg/Sm3). The package mainly consists of a glycol contactor (with integrated wet gas scrubber) 
for gas absorption process and a glycol regeneration system.  The high-level control and operating philosophy 
is:

The pressure in glycol contactor is as per the compressor discharge pressure (i.e. metering skid
pressure).

The temperature in glycol contactor is as the result of compressor discharge temperature and lean 
glycol supply temperature.

The liquid level in the wet gas scrubber is controlled by a level control to discharge oily water to the 
Closed Drain System.  

The liquid level in the contactor (gas absorption section) is controlled by a level control valve to 
discharge rich glycol to Flash Drum.  

The liquid level in the Flash Drum is controlled by a level control valve to discharge to Reboiler.  

The Reboiler temperature is controlled by a temperature control valve modulating the fuel gas flow to
the burner. 

The glycol circulation pump flowrate is controlled by a flow control loop involving a flow control valve 
and a flowmeter with desired flowrate set by operator in local control panel. 

3.6 Process Control Monitoring of Export Gas Quality
Two gas quality analytic instruments are provided on the export header to monitor and report on the quality of 
the gas to the export pipeline.

A moisture analyser (AIT-3034) monitors the water content of the gas immediately downstream of the TEG 
unit(s) to alarm when specification guidelines are close to breaching.

A gas chromatograph (AIT-3035) monitors gas composition and will alert when off-spec gas is detected.
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3.7 Process Control - Balance of Plant Equipment
The Balance of Plant equipment includes all automatically operated valves, instrumentation and pumps. When 
operating in automatic mode, all Balance of Plant valves and pumps will be controlled by the PCS, based on 
instrumentation inputs and operator setpoints.  Additionally, the PCS will provide interlock signals to the new 
compressor package, Flare package, TEG package and Oily Water Separator Package based on Balance of Plant 
instrumentation inputs and operator setpoints. 

3.7.1 Pumps
Each pump has a local control station panel consisting of a local/off/remote mode selector and 
start/stop push buttons. The stop button can also be the E-Stop button. 

When in Local mode, operator can start/stop the pump locally to perform maintenance activities.

When in off mode, pump can be isolated electrically. (latching) will be hard wired and 
stop the pump regardless of the mode of operation. Please note, this is not to be used as an alternative 
to full electrical isolation as required for maintenance purposes.

When in Remote mode, pump can be put in Auto or Manual functions on PCS:

o Auto mode enables the pump to be started/stopped by control functions (e.g. tank liquid level 
control). 

o Manual function enables control room operator to start or stop the pump remotely although 
normal permissives and hard limits still apply.

Some pump services have a Duty/Standby configuration (2 x 100%). The Duty/Standby nomination is 
by PCS based on running time. These pumps will have the following features:

o The Duty/Standby nomination is by PCS based on running time. Manually switching one pump 
into manual mode will automatically set the other to duty if it is in Auto.    

o If one pump has been detected as faulty (e.g. motor failure), PCS will automatically set the 
other to Duty if it is in Auto. Failure to assign a new Duty Pump will initiate a High Priority 
SCADA alarm.

3.7.2 Actuated Shut Off Valves
Actuated shut off valves are pneumatically Open/Closed by energizing the solenoid valve or manually operating 
the three-way valve positions, if available. Refer to P&IDs for their fail-position. They have the following features:

Valve position is shown on PCS HMI as signaled by the valve limit switches.

A valve position alarm will be generated by PCS and show on PCS HMI if the valve is not in the intended 
position after a settable period of time. 

The facility ESD or EBD functions will move the relevant automatic shutdown valves to the intended 
position by de-energising their associated solenoid valves.

3.7.3 Actuated Control Valves
Control valves are pneumatically modulated by their positioners which receives signal from the PCS.  They have 
the following features:

Control valve position is shown on PCS HMI as signaled by the valve positioner.

Control valve position (open %) can be manually adjusted on PCS HMI. 

The facility ESD or EBD functions will move the control valves to the intended position as programmed 
in PCS (e.g. manual and 0% open)

3.8 Process Control - Flare
THIS SECT
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The purpose of the flare is to direct the gas to flare for safe disposal when there is a process upset in the plant 
as well as to keep the gas from drainage system flowing. The flare comes with dual ignitors to ensure the gas 
released will be successfully ignited.  

3.9 Process Control Fuel Gas & Instrument Air System
The purpose of the fuel gas pressure control function is to maintain the supply pressure to be within an 
acceptable range. Two pressure control valves (2 x 100% capacity) are provided and configured to a split range 
pressure control scheme. The control and operating philosophy is:

In the event of one control valve failure, the other one will automatically respond by the change of fuel 
gas header pressure.

When one control valve needs to be offline for maintenance, the other can still be used to avoid 
disruption on operation.

High-high pressure trip is provided to protect the fuel gas users from overpressure. High-high pressure 
trip will automatic shutoff both pressure regulation trains and require operators to attend and rectify 
the high pressure condition.

Flare will be initiated as necessary.

3.10 Process Control Plant Air & Instrument Air System
BCDF will have two identical air compressors with integrated chiller to produce instrument air and plant air 
which runs on different headers. The control and operating philosophy for the PA and IA system is:

Each compressor will have a local control panel that allows Local Start/Stop, Emergency Stop and 
Local/Remote Selection. They can also be Started and Stopped Remotely.

The Compressors are operated in Tandem as determined by the SCADA system.

One Compressor can be offline for maintenance as selected by the SCADA system and the local control 
panel. The load is maintained by the other compressor.

Each of the two compressors has its own built-in start/stop function to ensure the operating pressure 
of the PA and IA headers are within the desired range. 

High-high pressure trip is provided to protect the IA/PA devices and equipment and will trip both air 
compressors. 

There is a back pressure regulator provided on the Plant Air header. In the event of low PA/IA pressure 
(e.g. when less than 500kPag), this regulator will start throttling to limit the use of plant air. 

Low-low instrument air pressure (e.g. 450kPag) will trigger a plant ESD to prevent uncontrolled 
movements of the pneumatic devices. 

Gas Compressors are each started using the PA. 

3.11 Process Control Water Management
The purpose of the Slug Catcher, Closed Drain Pot and Oily Water Treatment Facility is to efficiently manage the 
produced water and oily water produced by the process. 

Slug catcher has been designed to manage the liquid slug from gas gathering system. The produced water 
collected in the Slug Catcher is sent to the settlement pond.
The oily water produced during the compression process is sent to the closed drain system consisting of high 
pressure drain header (Class 900) and low pressure drain header (Class 150).  Both HP and LP drain headers 
connect to the Flare Knock-out Drum for degassing purpose. The degassed oily water is then pumped to the Oily
Water Separation System.

An open drain system is provided across the facility to collect any washdown or oil spillage and direct to an 
underground oily water sump. The oily water is then pumped to the Oily Water Separation System.
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The Oily Water Separation System has an oily water feed tank, an oily water separator unit, a slop oil tank, a 
water loadout tank and associated water transfer pumps. Truck-out connections are also provided.

The control and operating philosophy is:

Slug Catcher has a level control to open/close the Slug Catcher LCV to discharge water to the sediment 
pond.

Flare Knock out Drum has a level control function to start/stop the Closed Drain Water Transfer Pump 
and transfer the oily water to the Oily Water Feed Tank.

Oily Water Sump has a level control function to start/stop the Oily Water Sump Pump to discharge oily 
water to the Oily Water Feed Tank.

Oily Water Feed Tank has a level control function to start/stop the Oily Water Treatment Package.

Water Loadout Tank has a level control function to start/stop the Water Transfer Pumps to discharge 
water to the sediment pond. 

Oily water received in Slop Oil Tank will be recycled for dewatering or manual dewatering via discharge 
line for truck-out.

3.12 Process Control Power Management
Power for the plant comes from two sources. Both generators power a UPS from a common buss that is sized to 
provide up to 24-hour power to critical systems in the event of total generator failure.

1. Diesel Generator for Black Start conditions.

2. Gas Generators (2x100%) powered from the process gas.
3.12.1Diesel Generator
The diesel generator is not intended to operate the plant on a long-term basis. It has a battery-operated starting 
motor and battery charging system. It provides power to initiate the control system, compressors and then 
power up one or both gas generators.

It can operate in parallel with the gas generators until it is taken offline.
Control system will call for automatic start-up of diesel generator in an plant ESD or EBD event to keep air 
compressor online. 

3.12.2Gas Generator
Each has a battery-operated starting motor and battery charging system. They are operated in parallel at approx. 
50% load each. They synchronise when first powered up and balance the load between them. One can be taken 
offline for maintenance with no loss of functionality to the facility.

In the event of a plant wide ESD or EBD event, due to loss of fuel gas, the gas generators will not be operational 
to power the compressors and the control system.

3.12.3Critical Load UPS
The UPS provides 240v ac bump less transfer of power to the critical loads comprising the Safety and Process 
PLCs, SCADA, communications equipment and their associated power supplies and instrumentation. It can be 
bypassed electrically so that it can be serviced if needed.
The UPS connects to the plant PLC to advise on the health of the UPS and any faults, the load being drawn and 
the expected time when the battery will be exhausted. These are reported to SCADA.
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4 SHUTDOWN FUNCTIONS
The ESD and EBD functions will be implemented using a dedicated Safety PLC connected to the necessary process 
signals that initiate and respond to ESD and EBD via hard wires. This PLC can communicate information with 
SCADA and the Plant PLC as may be required but the Plant PLC does not handle Safety Functions as determined 
by the BDCF Plant SIL study.

The Safety PLC and Plant PLC as well as their respective I/O will be powered by a UPS that can supply twenty-
four hours of minimum load on devices considered to be critical for plant operation. This includes the wireless 
communications back to main control room and the local SCADA displays for plant operating status. 

4.1 Emergency Shutdown Functions
The purpose of the emergency shutdown functions (ESD) is to isolate and de-energise the BDCF to prevent a 
process upset or unplanned gas release from further escalation.  

Refer to Table 6 below for the architecture and the components associated with the ESD functions.

Table 6 ESD Shutdown Components 

Components Description Note

Manually Initiating 
Devices

HS-1001A, ESD push button adjacent to station sales gas metering run

HS-1001B, ESD push button adjacent to TEG dehydration unit 

HS-1001C, ESD push button at access gate

HS-1001D, ESD push button at fence perimeter

Control Room ESD push button 

Fire Detection Switchroom (TBC)

Automated 
Initiating Devices

Fire and Gas Detectors attached to Compressors.
Additional Fire and Gas Detectors monitoring other plant items as may 
be required.

Refer Section 5 for 
Fire and Gas 
Detection 
Philosophy

Communication Hard wired 

Plant ESD Response

Output Element 
and Effects

All pumps: Stop, with exception of Air Compressors.
All actuated valves move to their fail positions, with exception of the 
following: 

Flare control valve PCV-1003.

Station blowdown valve. 

All compressor packages: Activate Compressor Shutdown (see Table 
8 below).

TEG dehydration package: Activate TEG Unit Shutdown (see Table 9
below).

Gas Generators Stop

This achieves a 
complete station 
shutdown and
isolation (except 
instrument air).

Alarm XA-1002 on ESD-panel 

XA-XXX on PCS HMI (XXX = Tag number of the push buttons)

Reset HS-1002 on control room ESD-panel 
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4.2 Emergency Blowdown Function
The purpose of the emergency blow down functions (EBD) is when ESD is not considered sufficient to control 
the emergency and requires the facility to be rapidly blown down.

Refer to Table 6 below for the architecture and the components associated with the ESD functions.

Table 7 EBD Shutdown Components 

Components Description Note

Initiating Devices HS-1009A. EBD push button adjacent to station sales gas 

metering run 

HS-1009B, EBD push button at access gate

Control Room EBD push button

Post ESD event, ESD has not been reset for 60 minutes.
Communication Hard wired 

Plant EBD Response

Output Element 
and Effects

All effects as per ESD, plus

Open station blowdown valve. 

This achieves a 
complete station 
shutdown, 
isolation and blow-
down (except 
instrument air).

Alarm XA-1009 on Control Room ESD panel 

XA-XXX on PCS HMI (XXX = Tag number of the push buttons)

Reset HS-1009R on control room ESD-panel 

4.3 Package Shutdown Functions
The purpose of the shutdown function within a packages is to isolate and de-energise the unit to prevent a 
process upset or unplanned gas release from further escalation.  

The package shutdo9wn is achieved by the hard-wired electrical connections and is expected to de-energise the 
complete unit immediately, if initiated. 
Note that compressor packages also come with programmed shutdown functions programmed in the package 
PLC which may perform a sequential shutdown logic (controlled shutdown) or have different shutdown class. 
The details are functional specification or shutdown key documents. The process trip
functions listed in Table 8 below will be

Refer to tables below for shutdown functions for the Compressor Package, TEG unit and Oily Water Separator
Package.

Table 8 Compressor Package Shutdown Functions
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Components Description Note

Initiating Devices Initiated by Safety PLC Trip:

Inlet Filter high-high level trip (upper)

Station inlet low-low pressure trip

Export pipeline high-high pressure trip

Export pipeline low-low pressure trip

Initiated by Manual Initiated Shutdown:

Unit shutdown push button 

BDCF ESD (Table 6)

BDCF EBD (Table 7)
Compressor ESD Response 

Skid Inlet XV No change (Close if unit is unattended for 
over 60 minutes)

Close

Skid Outlet XV Close Close

Skid Blowdown XV Close (Open if unit is unattended for over 
60 minutes)

Open

Move to fail position by PLC De-energise to fail position 

Compressor and 
Auxiliaries

Unload, stop or sequential stop by PLC Unload and stop

Alarms Unit local panel alarm.

PCS HMI alarm

Unit local panel alarm.

PCS HMI alarm

Table 9 TEG Unit Shutdown Functions

Components Description Note

Initiating Devices Unit shutdown push button, if available

BDCF ESD (Table 6)

BDCF EBD (Table 7)

TEG Unit Shutdown Response

Actuated Shutoff
Valves

De-energise to fail position 

Pumps / 
Auxiliaries

Stop

Alarms Unit local panel alarm, if available

PCS HMI alarm
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5 FIRE AND GAS DETECTION SYSTEMS
The purpose of the fire & Gas functions is to detect the presence of gas leak or fire, and to provide means of 
mitigation. Due to the nature of a gas fire and as an unmanned plant, there is no fire suppression equipment on 
site. The fire protection philosophy is to detect and to isolate the fuel.

5.1 Fire Detection System
The purpose of the Fire Detection System is to shut down the system exposed to a fire and prevent the fire event 
from further escalation. Note that BDCF project provides fire detectors in the compressor packages and TEG 
unit.

Table 10Fire Detection 

Process Condition Response

Fire detector for TEG unit detects a localised 
fire

Activate TEG unit and Adjacent unit shutdown 

Fire detector for compressor package 
detects a localised fire

Activate compressor and adjacent compressor .

Fire detector for TEG unit and compressor 
both detect fire (2oo2)

Activate Facility ESD.

Fire detector for Two or more compressors 
detect fire (2oo2 or more)

Activate Facility ESD.

5.2 Gas Detection System
The purpose of the gas detection system is to provide an early warning of the gas leak and to prevent the gas 
leak event from further escalation. 

The gas detection system will only be provided for the compressor packages. Gas detection system vendor has 
been consulted and it is understood that gas leak in the open area will be difficult to detect.

Table 11Gas Detection System

Process Condition Response

Gas detector detects a gas leak with 
concentration greater than 15% LEL (1oo2)

Alarm on PCS HMI

Activate the gas leak beacon.

2 out of 2 (2oo2) confirmation of gas leak 
with concentration greater than 25% LEL

Activate compressor shutdown

Activate the gas leak beacon.
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