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6. ECONOMIC ANALYSIS 

6.1 Methodology 

The valuation presented in this report adopts an expected monetary value (EMV) 
approach using probability tree methodology to model the range of possible outcomes 
for the assumed developments. Although this approach allows the inclusion of partial 
dependencies between prospects within the same geological basins, RPS considers 
that is reasonable to assume that the prospects included in the evaluation are 
independent. 

The technical evaluation of each prospect,  as described earlier in this report, results in 
success case resources for each prospect expressed as a continuous distribution 
produced using a Monte Carlo simulation methodology. To this distribution is applied an 
overall geological chance of discovery derived from an analysis of all the risks involved 
in the chance of finding hydrocarbons within the prospect under consideration. 

A complete valuation of this success case resources distribution is not usually 
attempted due to the difficulty of generating production and cost profiles for the entire 
range of resources. Instead it is normal industry practice to extract one value, or a 
number of values, from the distribution and generate discrete deterministic cases which 
can then be valued to provide an indication of value, given success. The simple 
approach would be to extract one representative value from the distribution and if this 
were to be done the value to extract would be the mean of the success case resources 
distribution. However where the success case resources distribution is wide and no 
commercial threshold has been implied to the success case resource distributions, then 
a single point valuation using the mean is not representative of the whole distribution. 
The valuation in this report is based on the statistically valid assumption (Swanson’s 
Rule) that the distribution, if it is not highly skewed, can properly be represented by the 
P90, P50 and P10 values, weighted 30%, 40% and 30% respectively. Figure 56 and 
Figure 57 below demonstrate the single versus 3 point methodology for a hypothetical 
resources distribution. 

-

50

100

150

200

250

0%20%40%60%80%100%

Exceedance Probability (%)

R
es

er
ve

s 
(M

M
bb

ls
)

Unrisked

Single Point Valuation

P90

P50

P10

R
es

ou
rc

es
 (M

M
bb

ls
)

Exceedance Probability (%)

-

50

100

150

200

250

0%20%40%60%80%100%

Exceedance Probability (%)

R
es

er
ve

s 
(M

M
bb

ls
)

Unrisked

Single Point Valuation

P90

P50

P10

R
es

ou
rc

es
 (M

M
bb

ls
)

Exceedance Probability (%)
 

Figure 56 - Illustration of the use of a single point (Mean) approach to represent the 
hypothetical resources distribution 
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Figure 57 - Illustration of the use of a three point approach to represent the hypothetical 
resources distribution 

 

Discrete production and cost profiles were generated for the P90, P50 and P10 success 
case resources for each of the prospects evaluated. These discrete cases were then 
used to value each prospect on the assumed drilling programme, adopting standard 
Probability Tree Methodology. Each well drilled has two initial possible outcomes, 
success or failure. The chance of success is equal to the geological chance of success 
(COS) [in PRMS it is now called Chance of Discovery] as defined in the technical 
evaluation process.  The chance of failure (dry hole) is therefore always equal to (1 – 
COS). In the event of success, the full, continuous range of possible volumes is 
simplified to three representative values, the P90, P50 and P10 volumes. The relative 
probability of each outcome is 30%, 40% and 30% respectively, according to Swanson’s 
rule (see, for example, Hurst et al., 2000). Figure 58 illustrates the outcome for each 
prospect.  
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Figure 58 - Example of the modelled outcomes for each prospect 
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The possible outcomes for each prospect were combined in a probability, or value, tree 
(Figure 58) to capture all possible combinations of success and failure. The cost/value 
of every successful branch of the probability tree included the cost of all exploration 
drilling and subsequent appraisal of only those prospects deemed successful and the 
cost of development and production.  

The value of the failure branch of each probability tree was taken to be the total 
discounted exploration drilling costs.  

6.2 Valuation Assumptions 

6.2.1 Price 

The valuation is based an RPS view of the long term forecast for Brent. The evaluation 
assumes a Base Case price forecast which is essentially equivalent to US$80.00/bbl in 
2009 US$. Additionally, the evaluation includes oil price sensitivities using low and high 
cases equal to US$60.00/bbl and US$100.00/bbl respectively. 

The valuation has not assumed any price differentials relative to Brent and has 
escalated prices at a rate of 2% per annum. 

6.2.2 Inflation 

An annual inflation of 2% has been built into the valuation. This inflation rate has also 
been applied to all cost estimates to adjust them from 2009 US$ to Money of the Day.   

6.2.3 Discount Rate 

All net cash flows have been discounted at a rate of 10% (nominal) per year. The 
valuation date is 1/1/2009. 

6.3 Success Case Assumptions  

6.3.1 Exploration 
 

Licences PL003 and PL004  

RPS did not have access to the licence documents that describe the key dates and 
work program commitments on these two blocks. However, RPS understands that 
Rockhopper is committed to pay 15% of the costs of two wells in these licences in order 
to be entitled to receive 7.5% of the potential revenues from these licences.  

This evaluation assumes that these two exploration wells will be drilled in late 2009. It is 
also assumed that one exploration well will target the prospect Liz and the other will 
target the prospect Ann. 

 

Licences PL 023 and PL 024  

RPS was provided with the licence documents of Licences PL 023 and PL 024. RPS 
understands that Rockhopper is committed to drill one exploration well in these areas 
before November of 2012. 
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This evaluation assumes that this exploration well will be drilled in late 2009 and that it 
will target the prospect Ernest.  

 

Licences OPL 032 and OPL 033  

RPS was provided with the licence documents of Licences PL 032 and PL 033. RPS 
understands that Rockhopper is committed to drill one exploration well in these areas 
before May of 2013. 

This evaluation assumes that this exploration well will be drilled in late 2009 and that it 
will target the prospect Sea Lion.  

 
Appraisal 
RPS has assumed that in the event of success in any of the prospects detailed above, 
Rockhopper will commence appraisal drilling the year after the discovery is made and 
that 2 appraisal wells will be drilled in each of the successful prospects.  

 

Development 

It has been assumed that first production from any discovery is achieved in 2014, five 
years after drilling the exploration well. The production profiles used for Ann are 
assumed to last for 16, 19 and 19 years for their P90, P50 and P10 cases. The 
production profiles used for Liz are assumed to last for 19, 19 and 21 years for their 
P90, P50 and P10 cases. 

All The production profiles used for Ernest and Sea Lion last 16, 19 and 20 years for 
their P90, P50 and P10 cases, respectively.  

In all the cases, RPS has assumed that the discovered fields have been developed on a 
stand alone basis assuming a FPSO (Floating, Production, Storage and Offloading), 
concept with subsea tie back of all development wells. It is assumed that Rockhopper 
would acquire these FPSOs and hence all costs related to the production facilities are 
part of the Capital Costs included in the evaluation.  
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Figure 59 – Schematic Illustration of FPSO Development Concept 

The number of development wells required to produce the P90, P50 and P10 outcomes 
was evaluated prospect by prospect based on a number of reservoir assumptions.  The 
evaluation assumes that all development wells are either water injectors or producers. 
The number of development wells used for each case is shown on Table 33 and Table 
34. 

 
P90 

Case 
P50 

Case 
P10 

Case 

Liz  Total Producers 9 19 50 

Ann Total Producers 4 9 16 

Ernest Total Producers 4 10 24 

Sea Lion Total Producers 5 12 27 

Table 33 – Producing Well Count 

 
P90 

Case 
P50 

Case 
P10 

Case 

Liz  Total Water Injectors 2 6 11 

Ann Total Water Injectors 1 2 4 

Ernest Total Water Injectors 1 2 6 

Sea Lion Total Water Injectors 1 2 6 

Table 34 – Water Injection Well Count 
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6.4 Capital and Operating Costs 

6.4.1 Well Costs 
The assumed costs per well are stated on Table 35 below: 

 
 Liz Ann Ernest Sea Lion 

 US$MM US$MM US$MM US$MM 

Exploration Well 46 35 27 45 

Appraisal Well 65 47 35 63 

Production Well 59 48 40 58 

Water Injector 58 47 39 57 

Table 35 - Costs per Well (2009 US$) 

 

 

 

 
P90 

Case 
P50 

Case 
P10 

Case 

 US$MM US$MM US$MM 

Liz  Total Drilling Costs 823 1645 3764 

Ann Total Drilling Costs 368 655 1085 

Ernest Total Drilling Costs 296 575 1291 

Sea Lion Total Drilling Costs 518 981 2079 

Table 36 - Total Drilling Costs (2009 US$) 

6.4.2 Facilities Costs 
 

 
P90 

Case 
P50 

Case 
P10 

Case 

 US$MM US$MM US$MM 

Liz Total Facilities Costs 1375 2465 4145 

Ann Total Facilities Costs 565 1375 2588 

Ernest Total Facilities Costs 565 1413 2958 

Sea Lion Total Facilities Costs 603 1487 3078 

Table 37 - Total Facilities Costs (2009 US$) 
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6.4.3 OPEX 
 

 
P90 

Case 
P50 

Case 
P10 

Case 

 US$MM US$MM US$MM 

Liz Total Opex 1268 1862 2753 

Ann Total Facilities Opex 807 1268 1754 

Ernest Total Opex Costs 807 1268 2485 

Sea Lion Total Opex Costs 807 1268 2520 

Table 38 - Total Operating Costs (2009 US$) 

 

 

 

6.4.4 ABEX 

 
P90 

Case 
P50 

Case 
P10 

Case 
 US$MM US$MM US$MM 
Liz Total Abex 45 85 135 
Ann Total Abex 45 45 80 
Ernest Total Abex Costs 45 45 135 
Sea Lion Total Abex Costs 45 45 135 

 

Table 39 - Total Abandonment Costs (2009 US$) 

6.5 Summary of commercial terms 
  Liz Ann Sea Lion Ernest 

Rockhopper WI Interest 7.5% 7.5% 100% 

Rockhopper Paying Interest Exploration 7.5% 15% 100% 

Royalty 9% 

Rentals Pre-Discovery 30,000 US$ per annum 

Rentals Post-Discovery 375,000 US$ per annum, per field until 1st Royalty Payment 

Tax rate 26% 

Depreciation 25% Declining Balance 

Expiry date  35 years or longer if needed to complete production 

Table 40 - Commercial Terms for Blocks 2 and 3 

The evaluation does not include previous tax losses carried forward. 
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6.6 Results 

 P90 
NPV10 

P50 
NPV10 

P10 
NPV10 

Discounted 
Risk Capital Risk EMV 

 US$ 
MM 

US$ 
MM 

US$ 
MM US$ MM % US$ MM 

Liz 179.72 469.91 978.16 -3.45 17.6 91.37 
Ann 34.16 157.54 353.52 -5.25 11.3 15.60 

Ernest 665.00 2457.44 7459.02 -27.06 23.0 765.81 
Sea Lion 548.82 2498.77 8366.31 -45.06 23.0 810.34 

Table 41 - Results Assuming Base Case Price Forecast 

 

 
P90 

NPV10 
P50 

NPV10 
P10 

NPV10 
Discounted 
Risk Capital Risk EMV 

 US$ 
MM 

US$ 
MM 

US$ 
MM US$ MM % US$ MM 

Liz 101.80 296.84 636.60 -3.45 17.6 57.04 
Ann 8.77 86.63 212.13 -5.25 11.3 6.74 
Ernest 295.17 1437.76 4748.92 -27.06 23.0 459.48 
Sea Lion 164.26 1388.64 5305.21 -45.06 23.0 470.45 

Table 42 - Results Assuming Low Case Price Forecast 

 

 P90 
NPV10 

P50 
NPV10 

P10 
NPV10 

Discounted 
Risk Capital Risk EMV 

 US$ 
MM 

US$ 
MM US$ MM US$ MM % US$ 

MM 
Liz 257.65 642.73 1319.33 -3.45 17.6 125.67 
Ann 59.56 228.49 494.71 -5.25 11.3 24.46 

Ernest 1034.58 3478.38 10163.22 -27.06 23.0 1071.83 
Sea Lion 934.17 3604.17 11423.90 -45.06 23.0 1149.60 

 

Table 43 - Results Assuming High Case Price Forecast 
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7. DECLARATIONS 

7.1 Independence and Qualifications 
 

RPS Energy Pty Ltd (“RPS”) is an independent consultancy providing a comprehensive 
range of technical services and economical analysis to the petroleum industry.  Except for 
the provision of professional services on a fee basis, RPS does not have a commercial 
arrangement with any other person or company involved in the interests that are the subject 
of this report.  Mr David Guise (Managing Director of Consulting) of RPS Energy Australia/SE 
Asia has supervised the evaluation. 

David Guise is a registered Professional Engineer with over 30 years of domestic and 
international petroleum engineering and operating experience in both onshore and offshore 
environments. He has substantial experience and knowledge of field development planning, 
production optimisation and reserve estimation, as well as new venture identification and 
evaluation.  David holds a Diploma of Technology (Petroleum Technology) from the Southern 
Alberta Institute of Technology and a B.Sc. in Petroleum Engineering from the University of 
Wyoming. 

7.2 Basis of Opinion 
The evaluation presented in this report reflects our informed judgement based on accepted 
standards of professional investigation, but is subject to generally recognised uncertainties 
associated with the interpretation of geological, geophysical and engineering data.  The 
evaluation has been conducted within our understanding of petroleum legislation, taxation 
and other regulations that currently apply to these interests.  However, RPS is not in a 
position to attest to the property title, financial interest relationships or encumbrances related 
to the property.  

In estimating oil and gas in place (STOIIP/ GIIP), and Resources we have used the standard 
petroleum engineering techniques.  We have estimated the degree of uncertainty inherent in 
the measurement and interpretation of the basic data and have calculated a range of 
petroleum initially in place and recoverable.  

It should be understood that any evaluation, particularly one involving exploration and future 
petroleum developments may be subject to significant variations over short periods of time 
as new information becomes available. 

7.3 Sources of Information 
This report is based upon information which was provided by the licence operator 
(Rockhopper and Desire), from public domain information and proprietary data from within 
RPSE data bases. 

RPSE is not in a position to guarantee the accuracy of data supplied by the operator or 
independent open file sources. 

New mapping has been carried out in order to address the validity of the operators 
interpretation and to address additional potential within the block.  All data supplied were 
reviewed and audited with due diligence to provide appropriate confidence in their validity. 
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9. APPENDIX A: GLOSSARY OF TERMS AND ABBREVIATIONS  

API American Petroleum Institute 
B billion 
bbl(s) barrels 
bbls/d barrels per day 
Bg gas formation volume factor 
Bo oil formation volume factor 
bopd barrels of oil per day 
Bscf billions of standard cubic feet 
condensate liquid hydrocarbons which are sometimes produced with natural gas and 

liquids derived from natural gas 
GIIP Gas Initially in Place 
GOR gas/oil ratio 
GRV gross rock volume 
GWC gas water contact 
HI Hydrogen Index 
H2S Hydrogen sulphide 
KB Kelly Bushing 
km kilometres 
km2 square kilometres 
M thousand 
MM million 
MD measured depth 
mD permeability in millidarcies 
m3 cubic metres 
MMscf/d millions of standard cubic feet per day 
msec milliseconds 
NTG net to gross ratio 
NPV Net Present Value 
OWC oil water contact 
petroleum deposits of oil and/or gas 
phi porosity fraction 
PVT pressure volume temperature 
RFT repeat formation tester 
scf standard cubic feet measured at 14.7 pounds per square inch and 60° F 
scf/d standard cubic feet per day 
scf/stb standard cubic feet per stock tank barrel 
stb stock tank barrels measured at 14.7 pounds per square inch and 60° F 
stb/d stock tank barrels per day 
STOIIP stock tank oil initially in place 
Sw water saturation 
TOC Total Organic Carbon 
Tscf trillion standard cubic feet 
TVDSS true vertical depth (sub-sea) 
TWT two-way time 
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10. APPENDIX B: PROBABILISTIC RESOURCES INPUT DATA 
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11. APPENDIX C: PSUEDO PRODUCTION PROFILES 
 

PROSPECT ANN
Field Production Profiles - P10 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 38 14 14
2015 70 26 39
2016 100 37 76
2017 100 37 112
2018 100 37 149
2019 82 30 179
2020 66 24 203
2021 52 19 222
2022 42 15 237
2023 34 12 250
2024 27 10 260
2025 21 8 267
2026 17 6 274
2027 14 5 279
2028 11 4 283
2029 9 3 286
2030 7 3 288
2031 6 2 291
2032 5 2 292  

 
 
 
 

ROCKHOPPER -  ANN
Field Production Profiles - P50 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 23.0 8 8
2015 37.0 14 22
2016 51.0 19 41
2017 51.0 19 59
2018 51.0 19 78
2019 38.3 14 92
2020 30.6 11 103
2021 24.5 9 112
2022 19.6 7 119
2023 15.7 6 125
2024 12.5 5 129
2025 10.0 4 133
2026 8.0 3 136
2027 6.4 2 138
2028 5.1 2 140
2029 4.1 2 142
2030 3.3 1 143
2031 2.6 1 144
2032 2.1 1 145  
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PROSPECT ANN
Field Production Profiles - P90 Case

 Oil Production Total Oil Cumulative Oil
Year Rate Production Production

(Mbo/d) (MMSTB) (MMSTB)

2014 9.0 3 3
2015 12.0 4 8
2016 16.0 6 14
2017 16.0 6 19
2018 16.0 6 25
2019 16.0 6 31
2020 12.8 5 36
2021 10.2 4 39
2022 8.2 3 42
2023 6.6 2 45
2024 5.2 2 47
2025 4.2 2 48
2026 3.4 1 50
2027 2.7 1 51
2028 2.1 1 51
2029 1.7 1 52  

 
 
 
 

PROSPECT LIZ
Field Production Profiles - P10 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 80 29 29
2015 165 60 89
2016 165 60 150
2017 165 60 210
2018 165 60 270
2019 165 60 331
2020 165 60 391
2021 165 60 451
2022 165 60 511
2023 165 60 572
2024 132 48 620
2025 105 38 658
2026 84 31 689
2027 67 25 713
2028 54 20 733
2029 43 16 749
2030 34 13 761
2031 28 10 771
2032 22 8 779
2033 18 6 786
2034 14 5 791  
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PROSPECT LIZ
Field Production Profiles - P50 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 44 16 16
2015 95 35 51
2016 120 44 95
2017 120 44 138
2018 120 44 182
2019 102 37 220
2020 80 29 249
2021 64 23 272
2022 51 19 291
2023 41 15 306
2024 33 12 318
2025 26 10 327
2026 21 8 335
2027 17 6 341
2028 13 5 346
2029 11 4 350
2030 9 3 353
2031 7 3 356
2032 5 2 358  

 
 

ROCKHOPPER -  LIZ
Field Production Profiles - P90 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 26.0 9 9
2015 40.0 15 24
2016 56.0 20 45
2017 56.0 20 65
2018 56.0 20 85
2019 42.0 15 101
2020 33.6 12 113
2021 26.9 10 123
2022 21.5 8 131
2023 17.2 6 137
2024 13.8 5 142
2025 11.0 4 146
2026 8.8 3 149
2027 7.0 3 152
2028 5.6 2 154
2029 4.5 2 156
2030 3.6 1 157
2031 2.9 1 158
2032 2.3 1 159  
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PROSPECT SEA LION
Field Production Profiles - P10 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 72.0 26 26
2015 112.0 41 67
2016 165.0 60 127
2017 165.0 60 188
2018 165.0 60 248
2019 127.0 46 294
2020 101.6 37 332
2021 81.3 30 361
2022 65.0 24 385
2023 52.0 19 404
2024 41.6 15 419
2025 33.3 12 431
2026 26.6 10 441
2027 21.3 8 449
2028 17.0 6 455
2029 13.6 5 460
2030 10.9 4 464
2031 8.7 3 467
2032 7.0 3 470
2033 5.6 2 472  

 
 

PROSPECT SEA LION
Field Production Profiles - P50 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 22.0 8 8
2015 42.0 15 23
2016 61.0 22 46
2017 61.0 22 68
2018 61.0 22 90
2019 45.8 17 107
2020 36.6 13 120
2021 29.3 11 131
2022 23.4 9 140
2023 18.7 7 146
2024 15.0 5 152
2025 12.0 4 156
2026 9.6 4 160
2027 7.7 3 163
2028 6.1 2 165
2029 4.9 2 167
2030 3.9 1 168
2031 3.1 1 169
2032 2.5 1 170  
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PROSPECT SEA LION
Field Production Profiles - P90 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 9.0 3 3
2015 12.0 4 8
2016 22.0 8 16
2017 22.0 8 24
2018 22.0 8 32
2019 16.5 6 38
2020 12.4 5 42
2021 9.9 4 46
2022 7.9 3 49
2023 6.3 2 51
2024 5.1 2 53
2025 4.1 1 54
2026 3.2 1 56
2027 2.6 1 57
2028 2.1 1 57
2029 1.7 1 58  

 
 

PROSPECT ERNEST
Field Production Profiles - P10 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 65.0 24 24
2015 102.0 37 61
2016 147.0 54 115
2017 147.0 54 168
2018 147.0 54 222
2019 110.0 40 262
2020 88.0 32 294
2021 70.4 26 320
2022 56.3 21 341
2023 45.1 16 357
2024 36.0 13 370
2025 28.8 11 381
2026 23.1 8 389
2027 18.5 7 396
2028 14.8 5 401
2029 11.8 4 406
2030 9.4 3 409
2031 7.6 3 412
2032 6.0 2 414
2033 4.8 2 416  
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ROCKHOPPER -  Ernest
Field Production Profiles - P50 Case
 Oil Production Total Oil Cumulative Oil

Year Rate Production Production
(Mbo/d) (MMSTB) (MMSTB)

2014 25.0 9 9
2015 40.0 15 24
2016 55.0 20 44
2017 55.0 20 64
2018 55.0 20 84
2019 41.3 15 99
2020 33.0 12 111
2021 26.4 10 121
2022 21.1 8 128
2023 16.9 6 135
2024 13.5 5 140
2025 10.8 4 144
2026 8.7 3 147
2027 6.9 3 149
2028 5.5 2 151
2029 4.4 2 153
2030 3.5 1 154
2031 2.8 1 155
2032 2.3 1 156  

 
 

 PROSPECT ERNEST
Field Production Profiles - P90 Case

 Oil Production Total Oil Cumulative Oil
Year Rate Production Production

(Mbo/d) (MMSTB) (MMSTB)

2014 9.0 3 3
2015 12.0 4 8
2016 20.0 7 15
2017 20.0 7 22
2018 20.0 7 30
2019 16.0 6 35
2020 12.8 5 40
2021 10.2 4 44
2022 8.2 3 47
2023 6.6 2 49
2024 5.2 2 51
2025 4.2 2 53
2026 3.4 1 54
2027 2.7 1 55
2028 2.1 1 56
2029 1.7 1 56




