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Figure 8-7   West Seahorse forecast - Two wells in Main pool 

 

 
Figure 8-8   West Seahorse forecast - Two wells; 1 in main pool, 1 in NE pool 
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8.6. GAS LIFTED WELLS VS ESP WELLS 

RISC has reviewed low and mid cases forecasts provided by 3D Oil that compare gas lifted and ESP 
completed wells (Figure 8-10).  The forecasts are for two concurrent wells and assume production to a 
MOPU or similar rather than subsea completions – they are labeled as having a FWHP of 150 psi. The 
forecasts assume the same total fluid rates and have very similar rate profiles. There is zero downtime in 
these forecasts. 

These cases show negligible difference in ultimate recoveries between the two well completion strategies, 
although initial oil rates for the ESP completed wells are circa. 900 bopd higher than for the gas lifted wells 
in the low case. 

 
Figure 8-10   Comparison of Oil Rates for 3DO Low Case - Gas Lift vs ESP (after 3D Oil) 

These forecasts do not provide enough discrimination to justify ESPs over gas lifted wells or vice versa.  
RISC expects ESP completed wells to have higher downtime than gas lifted wells but the final decision also 
requires an understanding of capital and operating cost differences. 

8.7. INITIAL OIL RATE AND POTENTIAL IMPACT ON VALUATION 

Initial oil rates can often have a significant impact on value due to acceleration of income. As initial oil rates 
can be affected by different development options and reservoir characteristics, it is important to 
understand the impact of these on West Seahorse. 

The MOPU development requires a lower WHP than a subsea completion (~150 vs 400psi) and this can 
cause a higher initial production rate. GCA and 3DO both carry higher permeabilities than RISC, which again 
can cause higher initial production rates. 

However, RISC believes that for West Seahorse, initial oil rates are less important than oil production in the 
first 1-2 years, as the production decline rate is so rapid. 

Table 8-7 shows the initial production rates and cumulative oil production for three cases; RISC high case (2 
concurrent wells, MOPU and 5% downtime), GCA mid case (zero downtime) and 3DO mid case (no down 
time). The biggest contrast in initial rates a 15% between the 3DO and RISC cases, but there is effectively 
no difference in cumulative production after one year once the downtime assumptions have been 
equalised. 
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Figure 9-1   Subsea to shore development option 

The cost of this development option is summarised in Table 9-1. 

 Cost US$ MM 

Well costs 20.6 

Subsea completion and control costs 14 

Subsea Pipelines, umbilical and shore crossing costs 39.3 

Onshore Pipeline cost 16.1 

Dutson Downs Crude Stabilisation plant 30.0 

Abandonment 10.8 

Total CAPEX 130.8 

Annual Fixed OPEX 7.0 

Variable OPEX $5/bbl 
Table 9-1   Subsea Tieback development costs 

The annual fixed Opex is summarised in Table 9-2. 

 Cost US$ MM/p.a. 

Well operating costs  2.0 

Subsea completion and control operating costs 0.5 (3% of Capex) 

Subsea Pipeline operating costs 0.3 (1% of Capex) 

Onshore Pipeline operating cost 0.2 (1% of Capex) 

Dutson Downs Crude Stabilisation plant operating costs 3.0 (10% of Capex) 

G&A operating costs 1.0 

Total OPEX 7.0 
Table 9-2   Fixed OPEX breakdown 
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9.3.2. Phased two well  development with dif ferent  development concepts  

All scenarios assume a well targeting the 'N' reservoirs in West Seahorse Main, followed a year later by a 
well targeting the 'N' reservoirs in West Seahorse NE, and assume mid case OIP. 

9.3.2.1. Subsea Development  

For the subsea development option, the West Seahorse Main development and costs are as in section 
9.3.1. A second well in West Seahorse NE adds capital costs of approximately $24 million ($22mm drilling 
and $2mm subsea infrastructure) and operating costs of $1 million p.a. 

The option of processing of the oil at Longford Crude plant by Esso was also evaluated, with an assumed 
screening processing tariff of US$15/bbl. This does not appear to be an attractive option as the additional 
Opex of the processing tariff reduces the value of the project relative to investing in a new processing 
plant. This option is also considered to carry considerable uncertainty as to the commercial arrangements 
Esso would demand. 

9.3.2.2. MOPU Development  

This option assumes the two wells are drilled from a MOPU and processed oil piped to a truck loading 
facility onshore. The facility is assumed to be a converted jackup drilling rig which has the processing 
equipment to separate oil, water and gas and can be leased for US$85,000/day with low upfront capital 
costs. The water would be discharged into the ocean while the gas would be used for fuel and the lift gas 
flared. The oil would be piped to shore through a 14km * 4" flexible carbon steel pipe. This smaller pipe 
size is appropriate because the well fluids are processed offshore. Onshore, a pipeline will be required to 
transport the oil to a storage and truck loading facility at Dutson Downs. This concept is shown 
schematically in Figure 9-2. 

 

 
Figure 9-2   MOPU to shore development option 

A summary of development costs for this option are shown in Table 9-3. 
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10. E X P L O R A T I O N  
10.1. INTRODUCTION 

3DO carry two exploration prospects within VIC /P57; Sea Lion and Felix, as shown on the location map in 
Figure 10-1 and on the regional seismic line in Figure 10-2.  Both prospects are located on the southern 
boundary of the Rosedale Fault and on trend with the oil discoveries of West Seahorse, Seahorse, Wirrah, 
West Moonfish and Moonfish.  

 
 

Figure 10-1   Location of exploration prospects in VIC/P57 

Figure 
10-2   Regional seismic line over exploration prospects 

Sea Lion targets the Upper Latrobe group reservoirs, similar to the West Seahorse as show in Figure 10-3. 
These reservoirs are not in closure at Felix, which targets deeper reservoirs within the Latrobe Group. 
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Figure 10-3   Stratigraphic column (after ESSO) 

10.2. SEA LION 

3D Oil view the Sea Lion prospect to have stacked potential, with reservoirs of N. asperus age; Gurnard, N1, 
N2.2, N2.3, N2.6 and P1.  Sea Lion located along strike for the West Seahorse discovery which encountered 
oil in the Gurnard, N1 and N2.6 reservoirs. A structural correlation between West Seahorse and Sea Lion is 
shown in Figure 10-4. 

 
Figure 10-4   Structural correlation of West Seahorse to Sea Lion 

Sea Lion is a robust structure at all levels, as shown in Figure 10-5. The Top Of Latrobe (TOL), marks the top 
of the Gurnard Formation. The seismic data defines the events quite clearly and we can be confident that a 
structure is present, although there will be some uncertainty in its extent. 
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Figure 10-5   Sea Lion structural mapping 

The Gurnard section is a transgressive unit which was deposited across the greater VIC/P57 area. In 
basinward positions such as West Seahorse, the unit is present as a glauconitic greensand, while in 
proximal positions (towards the west) it is a sand prone shoreface sand facies as seen in Wasabi-1, 
Amberjack-1 & Snook-1. The glauconite reduces effective porosity, which is the reason why oil saturations 
at West Seahorse are low. 3DOil have interpreted the sand prone facies to be present over Sea Lion based 
on seismic stratigraphy and regional paleogeography, which is supported by well data. RISC supports this 
overall model.  The other sands of the N. asperus are generally well developed and can be expected to be 
present in Sea Lion. The exception is the Upper N1 reservoir, which has a low net to gross at West 
Seahorse, due to the presence of coals. 

The main risks for Sea Lion are associated with seal and degree of fill.  Effective seal can be expected for 
the Gurnard, N1 and N2.6 reservoirs, but not for the N2.2, N2.3 and P1, based on the oil legs seen in the 
West Seahorse field. The N2.6 reservoir at West Seahorse was not full to spill, either due to limited charge 
or flushing of the reservoir, and this could occur at Sea Lion. RISC has therefore assessed the Sea Lion 
prospect at three levels - the Gurnard, N1 and N2.6. 

RISC have assessed exploration risk using a standardised approach which takes into account a level of 
confidence based on data availability and is calibrated by many  global exploration assessments with the 
results given in Table 10-1.  This methodology is based on the work by Otis and Schneiderman in 1997 
which still underpins many of the current exploration risk assessment methodologies. The risks are slightly 
different between the Gurnard and N1/N2.6 reservoirs. The Gurnard has a higher reservoir risk; associated 
with the validity of the depositional model, but it carries less seal risk; as it is overlain by a regional 
transgression with deposition the Lakes Entrance Formation. The degree of fill uncertainty is carried within 
the volumetric calculations. 
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Figure 10-6   Structural correlation from Wirrah to Moonfish 

3DO demonstrated that the majority of the resource is at the 'sub-volcanics' level, and RISC has only 
assessed this.  Figure 10-7 shows 3DO's mapping of Felix at sub-volcanics level, which shows it as a low 
relief structure with an areal closure of some 4.5km2. With such a subtle structure there will be a high 
degree of uncertainty, but it would be unlikely to extend past the high side contour shown. While there has 
been production from the sub-volcanics reservoir in the nearby Moonfish Field, the recently drilled wells of 
North Wirrah-1 and West Moonfish have encountered substantial relic oil columns (30m and 17m 
respectively) in addition to live oil, and this demonstrates the potential for flushing of the reservoir. Gas 
has also been encountered in nearby fields, so there is a phase risk. 

 
Figure 10-7   3DOIl Felix Sub-volcanic level mapping 

RISC have independently carried out volumetric estimates, but based on information supplied by 3DO, and 
these are summarised in Table 10-4. RISC is considerably more conservative than 3DO for two reasons: 

 RISCs GRV estimates are approximately 25% of that carried by 3DO; 
 RISC has assumed a range of fill factors. This is due to the large residual columns seen in the recent 

wells; 
 RISC also notes that the prospect may extend into VIC/L18. 
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