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1  EXECUTIVE SUMMARY  

1.1  Background  

Natural gas has been available in Western Australia since 1971 and the domestic market has grown 

to about 350 PJ/a (960 TJ/d), the largest of any Australian state.  Significantly, natural gas 

accounts for about 60% of the fuel used in the Stateôs power generation.  Domestic gas 

(ñdomgas ò) production is dominated by two producer groups, viz: the Woodside operated North 

West Shelf Joint Venture (ñNWSV ò), which produces around 65% at the Karratha Gas Plant 

(ñKGPò), and two Apache operated producer groups with facilities located on Varanus Island and 

which account for around 30% of domestic production.   

Since 1971, natural gas supply has been inherently reliable, with very few disruptions leading to 

noticeable effects in the market.  However, two significant in cidents occurred in 2008, both of 

which had major effects on the market.  These were:  

Á A fault at KGP led to the disruption of some 500 -600 TJ/d of gas production between 

2 and 4 January.   

Á An explosion at the Varanus Island processing facilities on 3 June led to the loss of 

350 TJ/d of gas supply for about two months, with progressive resumption of supply 

since.   

The Minister for Energy announced the formation of the Gas Supply and Emergency Management 

Committee ñ(GSEMCò) in January 2009 to provide advice to the Government in regard to:  

Á gas disruption and emergency management response;  

Á gas supply security, both present and long term;  

Á the entire gas supply chain and the risk, duration and effect of potential supply 

disruptions;  

Á the alternative approaches to avoid or minimise gas supply disruption or to mitigate 

its effect; and  

Á lessons learnt from past gas supply disruptions.  

The GSEMC, through the Office of Energy (ñOOEò) commissioned Evans & Peck to provide advice in 

respect of the fourth of the above requir ements; the alternative approaches to avoid or minimise 

gas supply disruptions and to mitigate its effect.    

The approach adopted by Evans & Peck has been to approach market participants to discuss the 

range of mechanisms which are and which may be availab le to minimise disruptions and to 

mitigate their effects.  Costs for various mitigation options have been obtained or developed to 

high level estimates  to provide an order of magnitude of the costs for the various mitigation 

mechanisms.  

Four disruption sce narios identified as part of the brief have been modelled to quantify the impact 

of the various mitigation options for comparison purposes.  

1.2  Overview of Gas Market  

The bulk of domestic gas production in Western Australia is derived from offshore fields, w ith the 

gas being piped ashore for processing.  The south west is served mainly by the Dampier to 
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Bunbury Natural Gas Pipeline (ñDBNGP ò), with some gas transported through the Parmelia Pipeline 

from Dongara  to Perth.  The two pipelines are interconnected at Mondarra, where there is also a 

small underground gas storage facility.   

The two major processing plants have capacity to process about 600 TJ/d (KGP) and 350  TJ/d 

(Varanus Island).  Varanus Island facil ities are currently being expanded, and it is understood 

capacity will be about 400 TJ/d by year end.  A new facility is being built at Devil Creek, south west 

of Dampier, to process Reindeer gas, with total capacity of 220 TJ/d to be commissioned later in  

2011.   

An overview of gas processing and transportation facilities in Western Australia is provided in 

Figure 13 .   

Total Western Australian gas con sumption for 2007 -08 was approximately 350 PJ/a (960 TJ/d) in 

three discrete regions, viz:  

Á the south west, where consumption is about 750 -800 TJ/d, dominated by alumina 

production and electricity generation;  

Á the Pilbara, where the gas is used for power gen eration and the manufacture of 

ammonia; and  

Á the Goldfields, where gas is used dominantly for power generation supporting remote 

mine sites and smelting, which can be accessed by the Goldfields Gas Pipeline 

(ñGGPò). 

Pilbara and Goldfields consumption is und erstood to aggregate about 250 TJ/d.  

For the purposes of this study, four major customer classes were specified, viz:  

Á Distribution system tariff customers, which buy from a retailer at regulated tariffs;  

Á Distribution system non - tariff customers, which buy from retailers on negotiated 

contracts;  

Á South west transmission customers producing electricity, which contract directly with 

gas suppliers and gas pipelines, eg: Alinta, Verve Energy, NewGen etc; and  

Á South west transmission customers other than those prod ucing electricity.  

Some customers, both generator and non -generators, have potential for alternative fuels and there 

is a significant amount of generation from other fuel sources, eg: coal, diesel and wind.  

Accordingly, some 7 customer groups  were develop ed to take account of these differences, with 

the residential customers separated as a customer group as it is likely they will attract some supply 

priority.  The groups are shown in Figure 1, which represents a sample of the Gas Supply Security 

Model output.  The Power Demand in the diagram refers to the South West Interconnected System 

(ñSWIS ò) power demand, whereas the Gas Energy Demand includes estimates for the bal ance of 

the State as gas will likely be allocated according to contracts during a major gas supply disruption.  

Gas used for the generation of non -SWIS power and for power which does not get sold into the 

SWIS is included in the Gas Energy Demand quantitie s.  The fuel mixes for each category are 

shown in Figure 34 . 
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Figure 1 :  Sample Model Results Showing Customer Groups  

 

1.3  Gas Supply Disruption Scenarios  

The effects of four major gas supply disruption scenarios were examined, and the effects of 

mitigations on each, viz:  

Á Scenario 1 :  failure of the KGP for 3 months, leading to the loss of some 600 TJ/d of 

processing capacity;  

Á Scenario 2 :  failure of the equivalent of half of that capacity for 6 months, with the 

quantity set at 350 TJ/d;  

Á total failure of the DBNGP close to Perth for 7 days; comprised of two subsets, viz:  

ï Scenario 3 :  failure of the DBNGP north of the Mondarra interconnect with 

the D BNGP; and  

ï Scenario 4 :  failure of the section between CS9 and CS10 in the Perth 

metropolitan area.  

Specific contract information was not modelled.  About 30% of the major contract quantities are 

due to be renegotiated in the next few years.  Also, experien ce has shown that there is an active 

secondary market during a supply crisis, where some participants are able to make gas available 

where they can use an alternative or even curtail production where the sale of the gas can be a 

better economic outcome tha n continuing production.  Summer and winter variations were 

considered for each scenario.  Power demand is considerably higher in summer and gas demand, 

especially for distribution system customers, is higher in winter.  The more serious impacts occur 

duri ng summer owing to the higher power demand.  For this reason, the summary illustrations 

refer to summer cases.   

Base cases, showing the degree of unserved energy demand, for each of the disruption scenarios 

are provided in Appendix 4 , along with the improvements for the major mitigations.  The base case 

for Scenario 1 (Summer) disruption is considered the worst case with the greatest amount of 

unserved energy, and i s shown below in Figure 2.   
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Figure 2 :  Impact of Scenario 1 (Summer) Gas Supply Disruption  

on Gas (left) and SWIS Power (right) Markets  

  

 

The legend for all of the mitigation graphs is provided in Figure 3 below.  

 

Figure 3 :  Legend for Illustrations of Energy Demand Supplied and Unserved  

 Remaining unserved energy  

 Additional energy supplied as a result of the mitigation strategy  

 Energy demand supplied because of existing responses  

 Energy demand supplied under the scenario  

 

Absent of mitigation, the disruption results in:  

Á Power supply:  The loss of some 427 MW of generation on average, which translates 

to over 900 MW at peak, or nearly 300,000 customers affected at peak times by 

rotational load shedding of around 40 minutesô duration.  There is little or no 

disruption t o power supplies overnight.  

Á Gas Supply:  Loss of over 360 TJ/d of supply, from a total requirement of 765 TJ/d; 

or nearly 50% of the gas market unserved.  The effect on various customers would 

be different, depending on their contracting arrangements.  

A su mmary of the effects of the major mitigations on power supply is provided in Table 1. 

1.4  Avoidance and Minimisation Measures  

Gas supply disruptions can be avoided or min imised through increases in the quantity and diversity 

of both gas production and processing facilities, as well as the gas transmission pipelines, 

essentially reducing the risk of occurrence of the event.  This is especially the case where the 

available c apacity significantly exceeds normal demand.  Once a supply disruption does occur, 
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there are a number of mechanisms which can be used to mitigate, ie: reduce, its effect.  These 

mitigations are highlighted in the following section, 1.5 .   

1.4.1  Diversity of Gas Production  

In Western Australia, the initial gas production developments were around the Dongara gas fields 

in the Perth Basin, with the Parmelia Pipeline commissi oned in 1971.  This was followed by the 

much larger NWSV gas fields in the Carnarvon Basin, contracts from which underpinned the 

development of offshore infrastructure and construction of the DBNGP, in 1984.  Production 

diversity increased with the develop ment of the Harriet fields and the East Spar field through 

additional facilities constructed on Varanus Island.  That latter development was part of the 

underpinning of the construction of the GGP.   

This current level of diversity assisted to mitigate the  effects of both of the 2008 incidents.   

Further gas production diversity would be expected to provide increased ability to mitigate a future 

disruption at any one of the major gas processing facilities.  In this context, the Devil Creek facility, 

with a capacity of 220 TJ/d, is due to be commissioned later in 2011, to be on line for the 2011 -12 

summer.   

The Devil Creek development is expected to be followed by Macedon (200 TJ/d), late in 2012, then 

Gorgon (300 TJ/d) in 2015, although some recent announce ments appear to indicate the possibility 

that some 150 TJ/d of Gorgon domgas capacity may be delayed until 2021.  Additionally, the 

owners of the Warro field, a tight gas resource in the Perth Basin, are hopeful of adding some 

100  TJ/d of productive capaci ty in the next few years.  These developments are summarised in 

Figure 4.  Other prospective developments that may increase diversity include: Pluto, Wheatstone, 

Julimar and Browse Basin.   

The construction of additional capacity, as a contingency for use during a gas supply disruption, is 

unlikely to be economically attractive compared with other mitigations studied.  This is largely 

because additional processing capa city in Western Australia needs to be matched with additional 

offshore production and gathering capacity.  The next gas development; the Reindeer gas field and 

associated Devil Creek processing plant , is costing about A$850M, for a production capacity of 

220  TJ/d.  Given the structure of gas contracts, which normally involve a significant take or pay  

proportion, where gas is paid for whether or not it is taken, costs of reserving capacity could be 

around $5,000 -$6,000/TJ, based on an assumed wholesale price  of $7/GJ.  Higher prices are 

understood to have been agreed recently.   



 

 

 

 

  

 
 

 
 
 

 

 CONFIDENTIAL  12  

Gas Supply and Emergency Management Committee  

OPTIONS TO AVOID OR MINIMISE GAS SUPPLY DISRUPTIONS AND TO MITIGATE THEIR EFFECTS  

 

Figure 4 :  Anticipated Domgas Delivery Capacity  

 

 

1.4.2  Additional Gas Pipelines  

Since the DBNGP was commissioned in 1984, capacity has steadily been added through, initially, 

the construction of 10 compressor stations.  More recently, further capacity has been added 

through the construction of pipeline looping.  As capacity requirements increase, the loops are 

extended, such that ultimately, the loops are jo ined and the pipeline is duplicated along its entire 

length.  

From 2010, only 165 km of looping needs to be constructed to the north of Perth to fully duplicate 

the DBNGP.  Then only 50 km remains to be constructed through the metropolitan area, from 

Cavers ham to Kwinana Junction, to duplicate the pipeline right through the Perth load area.   

The cost of completing the looping is estimated at around $400M, and take two years to construct, 

once DBP reaches agreement with one or more parties for the provision of the extra 85  TJ/d of 

capacity the loops would bring.   

1.5  Mitigation Measures  

There is a range of mitigation measures which can help in one or more of the scenarios by reducing 

the effect of the disruption.  Many of these already exist to some extent, whil e some enhancement 

is possible to increase their effectiveness for major gas supply mitigations.  In many cases, it is 

also acceptable to include some allowance for the non -affected gas producer to increase production 

as was the case in both of the 2008 in cidents.  However, these increases rely on us ing  interruptible  

capacity which may only be available on a highly qualified basis.  As an illustration of the effect of 

these production increases on the mitigations, increases of 50 TJ/d and 100 TJ/d have been  

factored into the combination mitigations modelled for Scenarios 1 and 2 respectively.   

All illustrations in this section refer to the Scenario 1 Summer case, which is the more extreme of 

the supply disruption cases.  Other cases result in lesser impact and, as so, mitigation measures 

leave less unserved energy.  The effects on SWIS power supply and gas supply (which includes 
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non -SWIS power generation) are shown separately as Unserved Energy  in the summary diagrams.  

With respect to the diagrams:  

Á The effect on SWIS power supply is expressed in both in MW and as an estimate, by 

Western Power, of average numbers of customers affected by load shedding that is 

likely to be required to maintain system integrity.  

Á The effect on the gas supply is shown in TJ, an energy unit used in the gas market 

and as the percentage of load affected.  The percentage is a generalisation across all 

industrial customer classes, except residential customers which are likely to be less 

affected.  The actual effect on a custome r will depend on its contractual 

arrangements, or those of its retail supplier.   

Appendix 4  contains a set of outcomes for both the summer and winter cases for the  major 

mitigations for each scenario.  

1.5.1  Pipeline Interconnections  

At present, the Parmelia Pipeline and DBNGP are connected at Mondarra.  There are a number of 

places, particularly in the Kwinana area, where the pipelines could be easily connected at a cost of 

about $0.5M -$1.0M.   

Connection of the two pipelines would enable more gas to flow into West Australian Gas Networkôs 

(ñWAGNôsò) distribution network in all scenarios.  The ability to flow more gas is especially useful 

when backed up with increased Mond arra storage and withdrawal capacity  outlined in 

Section  1.5.2 .  Flowing gas into the distribution system becomes a priority to ensure the integrity 

and safety of t hat system and to ensure supply to residential and essential service users.   

The interconnection of the pipelines has been assumed in the gas storage mitigations and the 

combined mitigations.  

1.5.2  Underground Gas Storage  

In Western Australia, APA owns and oper ates an underground storage facility in the depleted 

Mondarra gas reservoir.  Currently, customers use surplus DBNGP capacity on a day to inject gas 

into the reservoir, for recovery when required.  Capacity is presently about 15 TJ/d, but APA is 

looking to  increase this to about 35 TJ/d in 2010, with potential, through additional wells and 

surface compression, to around 100 TJ/d or more.  Storage capacity is contemplated at 9 PJ, 

enough to recover 100 TJ/d over 90 days.   

Withdrawal is currently into the Pa rmelia Pipeline, where capacity can be increased to 120 TJ/d, or 

into the DBNGP where a connection, which would require minor modification, already exists.   

The effect of using 100 TJ/d of recovery from underground storage is shown for Scenario 1 

(Summer)  in Figure 5.   
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Figure 5 :   Impact of 100 TJ/d Gas Storage on Gas Supply (left) and  

 SWIS Power Supply (right)  

  

Some 10% more gas is available to gas customers under this mitigation, but load shedding will still 

affect around 117,000 customers on average; or nearly 240,000 at peak, about 40,000 fewer than 

under the base case.  

1.5.3  Pipeline Gas Storage  

This mechanism is already used in Western Australia, where a quantity of gas i s stored in a high 

pressure section of pipe, mainly to provide sufficient gas to operate a peaking power station for the 

required amount of time.  A similar scheme is operating in Queensland.   

DBP advises it is possible to provide about 100 TJ of storage through the completion of the loop 

between CS7 and CS8 and installing an additional compressor to operate that section of pipe at 

higher pressures, to store gas over and above that required to meet contracted pipeline flows.   

1.5.4  Diesel Substitution  

Diesel su bstitution has been an effective and major mitigant for gas supply shortages and 

disruptions for some time.  Although expensive as a fuel, diesel is readily available from imported 

sources.  The major user for mitigation is power generation, but some major  industrial users also 

use diesel to mitigate gas shortfalls.  

1.5.4.1  Power Generation  

Nearly 2 ,000 MW of SWIS generating capacity is fuelled by gas only, with presently some 1,087 

MW of diesel fuel generating capability, of which around half is dual diesel -gas fu elled.  Of the 

diesel capable plant, some 840 MW requires delivery by road tanker.  Figure 6 summarises the 

present position and indicates the likely position for 201 1-12.   
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Figure 6 :  Distribution of SWIS Generation Capacity by Fuel Type  

 

 

Additional diesel capable plant is proposed:  Perth Energyôs 120 MW diesel/gas Kwinana plant from 

mid -2010 and Verve Energyôs proposed 200 MW of dual-fuel high efficiency gas turbine (ñHEGTò) 

capacity from the end of 2011.   

A major mitigation mechanism would be the conversion of gas -only fuelled capacity to use diesel, 

especially where that plant can be supplied with diesel fuel by pipeline from nearby bulk  storage 

terminals.  Both of the combined cycle gas turbines (ñCCGTsò) at Kwinana are capable of a dual-

fuel conversion, at a cost totalling about A$35M, yielding some 480 MW of relatively efficient plant 

which would consume about 30% less fuel for equival ent output than other plant.  Further, Verve 

Energyôs 350 MW of Frame 9 open cycle gas turbines (ñOCGTsò) at Pinjar power station could be 

converted.  However, this is not as attractive as the CCGT conversions as the plant efficiency is not 

as high and roa d transport is required to replenish the diesel tanks.   

1.5.4.2  Diesel Supply Logistics  

Total south west diesel demand is about 6 ML/d, the bulk of which is supplied from the BP refinery.  

Refinery and distribution terminal storage capacity is understood to be qu ite limited; to about 

10 -15 days of consumption.  The ability of the road tanker fleet to handle a major increase in 

demand is also limited, possibly to about another 2 ML/d, through increased truck utilisation, 

provided sufficient trained drivers are avai lable.  In a longer term disruption, drivers and tankers 

can be relocated from interstate.  A further mitigation may be to ensure additional road tankers are 

available, at a cost of just under $1M each, but this will exacerbate the drawdown of normal 

domestic stocks.  Interstate drivers would be required to undergo inductions on the local facilit ies, 

which would assist in the longer term scenarios.   

To give some idea as to diesel consumption, the Kemerton OCGTs consume over 80,000 litres per 

hour, well in excess of a B -double road tanker (70,000 litres) at full load.  The two units would 

therefor e consume around 1 ML over a 12 hour period.   

However, additional demand would also require imports as the current supply -demand situation is 

reasonably in balance, with the refinery having very limited facility to increase production.  

Experience and ind ustry sources suggest it takes about 21 days to source a tanker, once the order 

is placed.   

This suggests that part of any mitigation mechanism would include maintenance of a strategic  

storage equivalent to around 21 days of consumption in a selected scen ario.  
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1.5.4.3  Diesel Fuel Mitigation Mechanisms  

Mitigation mechanisms involving diesel fuel substitution include:  

Á conversion of existing gas -only plant to dual - firing;  

Á consideration of new gas - fired plant being constructed as dual - firing; and  

Á gas -diesel swaps, whe re parties in other areas, eg: Pilbara and Goldfields, which 

have the capability to use diesel as a substitute can do so under  some commercial 

agreement.   

However, the design of the Wholesale Electricity Market (ñWEM ò) does not presently provide a 

mechani sm to incentivise generators to provide dual -fuel capability, nor provide for any more than 

14 hours of diesel stock, in the case of diesel generators.  There is also a cap on the price of 

energy, depending on the fuel used.  Where diesel is used, the cap price is recalculated monthly, 

but there is not presently a mechanism to allow generators to recover the cost of diesel purchased 

previously when prices may have been higher than applicable for more recent cap calculations.   

Therefore, other related issues to any diesel mitigation could include:  

Á a market mechanism which incentivises generators to install dual - fuel capacity, 

rather than single fuel options presently contemplated; again noting that the Market 

Rules have been developed for what are consi dered normal  operations;  

Á the need to ensure an adequate strategic stock of diesel to meet the abnormal 

requirement ahead of the arrival of a tanker from overseas, about 21 days; and  

Á some Government action which facilitates some form of logistical cooperati on 

between the oil companies to make most efficient use of facilities and imports.  

Government action may assist in mitigating any risk of allegations of anti -competitive 

behaviour.   

Figure 7 shows the effect of the conversion of the two CCGTs to dual fuel on the Scenario 1 

(Summer) case.  

 

Figure 7 :  Impact of Conversion of CCGTs to Dual Fuel   

on Gas Supply (left) and SWIS Power Supply (right)  
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With this mitigation in place, there is virtually no noticeable improvement in gas supply to gas 

customers, but a significant improvement from the base case for the  SWIS power supply, viz: 

about 128,000 customers affected by rotational load shedding  at peak, less than half the number 

affected in the base case.  On average, this equates to about 34,000 customers compared to 

around 128,000 in the base case.  

1.5.5  LNG  

Western Australia is Australiaôs largest exporter of LNG.   

A new LNG import facility locate d at Kwinana could fully mitigate all scenarios modelled.  However, 

the cost would be of the order of A$1.25 billion to provide the recommended 500 TJ/d of capacity.  

Another variant uses specialised LNG carriers which incorporate on -board gasification fac ilities, 

eliminating the need for a major onshore terminal.  Overall, the cost is similar due to the need to 

purchase dedicated vessels, as very few with onboard regasification facilities are available.  The 

cost of this option would be considerably lower if the vessels were routinely available on the 

seaborne trading market.   

LNG boils off  from storage, so a practical solution to this issue would be for there to be some 

underlying, albeit small, gas requirement to be met from LNG.  This could be a relatively minor 

issue as it is likely that LNG would largely replace diesel in most of the standby -peaking 

generation.   

In Western Australia, absent of an underlying increasing demand for natural gas or support for 

mitigation from a significant number of  large customers, it is difficult to justify a major new LNG 

terminal as a mitigation against gas supply disruptions.   

1.5.6  Combined Mitigation Measures  

Two sets of combined mitigation measures are shown in the figures below; viz:  

Á diesel (conversion of CCGTs) + 100 TJ/d of gas storage ( Figure 8); and  

Á diesel (conversion of CCGTs) + 100 TJ/d of gas storage + ramp up by the non -

affected producer (in this case 50 TJ/d by Varanu s Island), ( Figure 9).  

The availability of additional road tankers would be expected to eliminate the shortfall, with all 

other plant operational, but at increased fu el cost.  For the Scenario 1 winter case and both of the 

summer and winter Scenario 2 cases, the combined mitigations essentially eliminates unserved 

power.   
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Figure 8 :  Impact of Combined Mitigations (100 TJ/d storage + Dual Fuel  CCGTs) on  

Gas Supply (Left) and Power SWIS Power Supply (right)  

  

 

Figure 9 :  Impact of Combined Mitigations + 50 TJ/d (non - affected) Producer Response 

on Gas Supply (left) and SWIS Power Supply (right)  

  

The combinations of mitigations almost eliminate power shortfalls for the Scenario 1 summer case, 

with the effects summarised in Table 1, below.   
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Table 1 :  Summary of the Effects of Major Mitigations on SWIS Power Supply  

Mitigation Case  Unserved Power 

Demand (MW)  

Customers Affected by Load 

Shedding  

 Average  Peak  Average  Peak  

Base Case -  No mitigation  427  927  128,000  280,000  

A:   100 TJ/d gas storage  389  801  117,000  240,000  

B:   Conversion to Cockburn and 

NewGen CCGTs to dual fuel  
112  428  34,000  128,000  

C:  A+B  78  302  23,000  91,000  

D:  A+B+ 50 TJ/d from non -affected 

producer  
58  242  17,000  73,000  

 

1.5.7  LPG  

LPG is comprised of propane and butane.  In Western Australia, over 200,000 tpa of LPG is 

produced at Kwinana.  A much larger quantity is produced at the NWSV plant and exported.  

Butane could be reinjected downstream of the Wesfarmers Kwinana LPG plant.  About 10  TJ/d can 

be available for expenditure of about $1M.   

1.5.8  Coal  

Coal plant represents a mitigation mechanism that may be lower cost than other mechanisms.  

Both refurbishment and new plant options are available; the major issue being the uncertainties 

surrounding the Commonwealth Governmentôs proposed Carbon Pollution Reduction Scheme 

(ñCPRSò) and associated Emissions Trading Scheme (ñETSò), particularly during the current Global 

Financial Crisis (ñGFCò).   

Verve Energy has announced the potential refur bishment of the 220 MW (sent out) Muja AB power 

station.  Cost is indicatively around $500/kW, substantially below other new plant options.  

Another refurbishment opportunity may be the Kwinana Stage A power station, where similar costs 

are indicated.  This  plant is expected to be retired prior to the 2011 -12 summer.   

Both Aviva Corporation and Griffin Energy have proposed new coal - fired power stations for the 

2013 -14 timeframe.  Both have indicated around 400 MW of capacity, but these projects will 

depend on securing offtake contracts.   

1.6  Conclusions  

In most scenarios, no single mechanism, other than the full size LNG terminal, fully mitigates a 

major gas supply disruption; meaning that gas and electricity customers will suffer some loss of 

supply to some, a lbeit reduced, degree.  Electricity customers would still suffer from rotational load 

shedding, but to a lesser extent, and gas customers could still lose some or all of their supply, 

depending on commercial arrangements, again, to a lesser extent.  Multip le mechanisms, when 

added together, can fully mitigate the shortfall in power supply in many scenarios.   
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1.6.1  Modelling Outcomes  

Following the modelling of the unserved energy in both the gas and electricity markets for each of 

the disruption scenarios and the  improvements made through mitigation actions, Evans & Peck has 

identified three major mitigation options that can deliver reasonable cost effective  outcomes:  

Á a gas storage option for the gas market utilising 100  TJ/d from a gas reservoir such 

as the Monda rra storage reservoir noting that higher capacities may be available 

(ñMitigation A ò); and 

Á a diesel substitution option for the electricity market achieved through the conversion 

of the high efficiency CCGTs at Cockburn and NewGen Kwinana to dual firing 

capability (gas and diesel), (ñMitigation B ò); and  

Á a 500  TJ/day LNG terminal and refrigerated storage facility located at Kwinana.   

The following combined measures have also been included:  

Á diesel substitution + 100 TJ/d gas storage (ñMitigation C ò); and 

Á diesel substitution + 100 TJ/d storage + production increase from non -affected 

producer (ñMitigation D ò). 

The interconnection of the Parmelia Pipeline and DBNGP has been assumed in all cases involving 

gas storage.  Figure 10  shows the comparison of the cost of the mitigation options for Scenario 1, 

which is the most extreme, highlighting that the most attractive from a cost viewpoint are dual 

firing of the CCGTs (Mitig ation B) , underground gas storage (100 TJ/d) (Mitigation A) and the 

combination both Mitigations A and B , both excluding  and including  increased production from the 

non -affected producer  (Mitigations C and D) .  While the LNG terminal is cost effective, it is less 

practical on account it would be unlikely to gain sufficient market support due to its significantly 

higher up front capital cost, at about $1.25 billion.  

 

Figure 10 :  Scenario 1 -  Cost of Mitigations  ($ô000 per year/TJ/d i mprovement)  

 


