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ERC Equipoise Ltd (“ERCE”) has made every effort to ensure that the interpretations, conclusions and 

recommendations presented in this report are accurate and reliable in accordance with good industry 

practice. ERCE does not, however, guarantee the correctness of any such interpretations and shall not be 

liable or responsible for any loss, costs, damages or expenses incurred or sustained by anyone resulting 

from any interpretation or recommendation made by any of its officers, agents or employees. This report 

is produced solely for the benefit of and on the instructions of ERCE’s client named in the contract, and not 

for the benefit of any third party. The client agrees to ensure that any publication or use of this report 

which makes reference to ERCE shall be published or quoted in its entirety and the client shall not publish 

or use extracts of this report or any edited or amended version of this report, without the prior written 

consent of ERCE. In the case that any part of this report is delivered in digital format, ERCE does not accept 

any responsibility for edits carried out by the client or any third party or otherwise after such material has 

been sent by ERCE to the client.  
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1. Summary of Reserves 

ERCE has audited the Reserves for four fields in the UK North Sea in which Rockrose has working interest 

positions: Nelson, Howe, Ross and Blake. Figure 1.1depicts the location of the fields.  

 

Figure 1.1: Rockrose UK North Sea Field Locations (Source: Rockrose) 

 

Our forecasts of production and costs for each field reviewed at the Proved (1P), Proved plus Probable 

(2P) and Proved plus Probable plus Possible (3P) levels are presented in Table 9.1 through Table 9.12. 

Table 1.1 below presents our estimates of remaining oil reserves attributable to Rockrose as at 31 

December 2017 by field and in aggregate at the 1P, 2P and 3P levels respectively. It also contains our 

estimates of Net Present Value, applying a 10% discount factor. 

Please note that in the calculation of remaining economic reserves, the volumes were calculated excluding 

abandonment charges, until the economic limit was reached. However, in the calculation of Net Present 

Value, abandonment charges have been included. 

ERCE is aware that there is an ongoing negotiation regarding a mismeasurement of volumes exported to 

the Forties Pipeline System (FPS) from Nelson, Howe and Bardolino. This arose from low flow rates on the 

export line not being sufficiently mixed to provide a representative sample over a period from May 2009 

to April 2015. The Nelson Operator is currently seeking a resolution with the Forties pipeline owner but 

ERCE understands that the balance of crude oil to be repaid is approximately 1.2 MMstb, with the majority 
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of this to be from Nelson. Although no firm agreement for the repayment has been struck, ERCE notes 

that in the event an agreement is reached which results in a repayment then the Reserves and NPV for 

Nelson and Howe set out in this Competent Person’s Report (“CPR”) will be affected.  
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*Note that the reserves estimates in the above table do not account for the ongoing negotiation regarding a mismeasurement of volumes exported 

to the Forties Pipeline System (FPS) from Nelson, Howe and Bardolino. ERCE notes that in the event an agreement is reached which results in a 

repayment then the Reserves and NPV10 presented for Nelson and Howe set out in this report will be affected. 

Table 1.1: Summary of Reserves and Net NPV for the Rockrose Portfolio, effective 31/12/2017 

TOTAL PORTFOLIO Nelson Field Howe Field Ross Field Blake Field

Rockrose Interest (%) 7.48% 20.00% 30.82% 30.82%

Gross Remaining Reserves (MMstb) 52.10 24.99 5.28 0.90 20.93

Reserves Attributable to Rockrose (MMstb) 9.65 1.87 1.06 0.28 6.45

NPV10 Attributle to Rockrose (GBP MM) 111.45 20.43 31.50 -13.51 73.03

Economic Limit (Year) 2029 2029 2024 2024

TOTAL PORTFOLIO Nelson Field Howe Field Ross Field Blake Field

Rockrose Interest (%) 7.48% 20.00% 30.82% 30.82%

Gross Remaining Reserves (MMstb) 36.67 17.30 2.46 0.46 16.45

Reserves Attributable to Rockrose (MMstb) 7.00 1.29 0.49 0.14 5.07

NPV10 Attributle to Rockrose (GBP MM) 53.47 11.67 18.15 -16.64 40.29

Economic Limit (Year) 2026 2026 2024 2024

TOTAL PORTFOLIO Nelson Field Howe Field Ross Field Blake Field

Rockrose Interest (%) 7.48% 20.00% 30.82% 30.82%

Gross Remaining Reserves (MMstb) 71.31 33.54 7.77 1.40 28.60

Reserves Attributable to Rockrose (MMstb) 13.31 2.51 1.55 0.43 8.81

NPV10 Attributle to Rockrose (GBP MM) 189.82 30.40 41.09 -10.10 128.43

Economic Limit (Year) 2034 2034 2024 2024

2P

1P

3P
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2. Dataset 

Data were made available up to the data cut-off date of 30 September 2017, as follows: 

- Nelson field: May and September UMC 2017, May 2017 Report on Nelson, Howe and Bardolino 

historical mismeasurement and preliminary/draft budgets. Well by well production data was 

provided up until 31/07/2017.  

- Howe field: May and September OCM, May and September TCM, preliminary/draft budgets and 

production data until 31/07/2017 

- Ross field:  June 2017 OCM, preliminary/draft budgets and production data until 25/09/2017 

- Blake field: June and October 2017 OCM, preliminary/draft budgets and production data until 

25/09/2017. The Operator’s and IPUK’s presentation on the simulation modelling. Static and 

dynamic models of the Blake Channel area. 

In addition to the above Operator documents, Rockrose also provided ERCE with its proposed assumptions 

for the production forecasts and Operator profiles for Nelson. 

ERCE was provided with a 2015 document entitled the “BLEO HOLM FPSO 2024 FEASIBILITY STUDY 

REPORT”. This document addressed the issues and the initiatives necessary to ensure continued 

production through field life for the Ross and Blake fields, accounting for future operations and 

maintenance strategies. The document is, for ERCE, the reference documentation for the expenditure 

necessary to maintain the FPSO operability until 2024. For the YE 2017 audit, the Operator has provided 

the partnership with an update cost schedule. ERCE’s original independent work has been compared to 

the most recent Operator’s plan of expenditure provided by Rockrose for the current audit. 

Prior to the acquisition by Rockrose in 2017, ERCE had audited the four fields for the previous owner, 

Idemitsu Petroleum UK (Idemitsu). When new information was not available or in the absence of new 

data, ERCE has relied on information provided for past audits along with updated production data for 

2017 in the assessment of reserves in the fields. Idemitsu has provided a release for these data. 

Note that ERCE has used production forecasts to estimate produced volumes from the end of the 

production data through to the effective date of this report. 

Note that we have relied upon Rockrose for the completeness and accuracy of these data. No site visit 

was undertaken as part of this process. 
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3. Evaluation Basis 

The data provided by Rockrose enabled ERCE to complete an audit of: 

• Hydrocarbon Reserves 

• An economic evaluation of hydrocarbon Reserves 

For the purposes of economic modelling, ERCE audited and used an economic model, constructed by the 

previous owner Idemitsu, and adopted by Rockrose for the purposes of this Reserves evaluation. ERCE 

has used standard petroleum evaluation techniques in the preparation of this report. These techniques 

combine geophysical and geological knowledge with assessments of porosity and permeability 

distributions, fluid characteristics and reservoir pressure together with production performance analysis. 

There is inherent uncertainty in the measurement and interpretation of basic data. ERCE has estimated 

the degree of this uncertainty and determined the range of petroleum initially in place and recoverable 

hydrocarbons. Our methodology adheres to the guidelines of the SPE PRMS. 

There is no guarantee that actual economic parameters will match the assumed values. Note that the 

economic values associated with the Reserves calculations contained within this report do not necessarily 

reflect a fair market value. The net present value (NPV) calculations presented in this report simply 

represent discounted future cash flow values. Though NPVs form an integral part of the fair market value 

estimations, without consideration for other economic criteria they are not to be construed as ERCE’s 

opinion of fair market value. 

Values presented in this report have been calculated using the economic interest method. 

The accuracy of estimates of volumes of oil and gas and production forecasts is a function of the quality 

and quantity of available data and of engineering interpretation and judgment. While estimates of 

Reserves and production forecasts presented herein are considered reasonable, these estimates should 

be accepted with the understanding that reservoir performance subsequent to the date of the estimate 

may justify revision, either upward or downward. 

3.1. Methodology for Economic Modelling 
Economics were run on the 1P, 2P and 3P Reserve forecasts for each field without abandonment liability 

estimates to determine the economic Reserves, considering the economic cut off for each field, or on 

aggregated basis when relevant. Once the economic cut off had been established, the project cash flows 

attributable to Rockrose were calculated based on the revenue stream from petroleum production, 

deducting related operating and capital expenses, including estimated abandonment liability, and 

relevant fiscal duties. The resulting cash flows were used to determine net present values attributable to 

the Company as of 1 January 2018.  
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3.1.1. Discount Rate and Method 

A discount rate of 10% has been used to calculate net present values of each field. Discounting to the mid-

year point has been applied to all future net cash flows with effect from 1 January 2018. 

3.1.2. Economic Assumptions 

Table 3.1 presents the assumptions of commodity pricing, cost inflation and exchange rates used for 

economic modelling. Note that the commodity prices presented below are nominal prices. 

 

Table 3.1: Economic Assumptions 
 

 

3.1.3. UK Tax Considerations 

The NPV calculations are based on the current UK fiscal terms applied to the cash flows for the produced 

oil and gas in the UK and on the UK Continental Shelf. The UK fiscal terms comprise UK ring fence 

Corporation Tax of 30% of profits plus Supplementary Charge of 10%. Capital allowances are available at 

100% write down. In addition, an investment allowance of 62.5% of the investment expenditure incurred 

from 1st April 2015 was introduced in Finance Bill 2015 that replaces the existing offshore field allowances 

and is offset against profits subject to the Supplementary charge. The rate of PRT has been permanently 

set to 0%. 

For post-tax evaluation, under the instruction of Rockrose, the trade losses and SFA pool provided by 

Rockrose were utilized against the most profitable fields. Thus, trade losses of $108.89 million were 

apportioned against Ross, Blake, Nelson and Howe to delay tax payments to 2020.  

  

Oil Price Gas Price NGL Price Forex

USD/BBL GBP/SM3 USD/Ton USD/GBP

2018 58.14 0.16 466.20 1.02 1.30

2019 61.38 0.17 485.23 1.04 1.30

2020 65.79 0.17 510.05 1.06 1.30

2021 71.44 0.17 539.75 1.08 1.30

2022 75.08 0.18 557.73 1.10 1.30

2023 76.58 0.18 564.80 1.13 1.30

2024 78.11 0.18 572.00 1.15 1.30

2025 79.67 0.19 579.07 1.17 1.30

2026 81.27 0.19 586.15 1.20 1.30

2027 82.89 0.19 593.22 1.22 1.30

2028 84.55 0.20 600.18 1.24 1.30

2029 86.24 0.20 607.14 1.27 1.30

2030 87.97 0.21 613.99 1.29 1.30

2031 89.72 0.21 620.72 1.32 1.30

2032 91.52 0.21 627.44 1.35 1.30

2033 93.35 0.22 634.06 1.37 1.30

2034 95.22 0.22 640.55 1.40 1.30

Cost InflationYear
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4. The Nelson Field 

Table 9.1 to Table 9.3 present our forecasts of production and costs for the Nelson field for the 1P, 2P and 

3P levels of confidence respectively. The Nelson field is a mature field with established production trends. 

Reserves have been calculated from production performance assessment using decline analysis. Our 

estimates of remaining oil Reserves (MMstb) and net present values as at 1 January 2018 are as follows: 

 

Table 4.1: Nelson Field Oil Reserves as at 1 January 2018 
Please note that in this report, Ultimate Reserves and estimated production are presented in pipeline barrels. 

Remaining reserves are Forties blend sales barrels. From a comparison of reported pipeline vs sales volumes in 2008, 

Idemitsu (the previous owner of Rockrose’s interest in the field) advised that the shrinkage from pipeline to Forties 

blend is -1.0%. Also note that the Reserves estimates in the above table do not account for the ongoing negotiation 

regarding a mismeasurement of volumes exported to the Forties Pipeline System (FPS) from Nelson, Howe and 

Bardolino. ERCE notes that in the event an agreement is reached which results in a repayment then the Reserves and 

NPV10 presented for Nelson and Howe set out in this report will be affected. 

 

Figure 4.1: Nelson and Howe Field Locations 
  

Nelson Field

1P 2P 3P

Rockrose Interest (%) 7.48% 7.48% 7.48%

Gross Remaining Reserves (MMstb) 17.30 24.99 33.54

Reserves Attributable to Rockrose (MMstb) 1.29 1.87 2.51

NPV10 Attributable to Rockrose (GBP MM) 11.67 20.43 30.40

Economic Limit (Year) 2026 2029 2034
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Figure 4.2: Nelson Production History 

 

The Nelson field is located SE of the Forties field in the Central North Sea (Figure 4.1). The Operator of the 

field is Shell. It has been on production for ca. 24 years. The Nelson structure is a low relief anticline at a 

depth of some 7000 ft ss. It can be grouped into six production compartments (Figure 4.3). The quality of 

the Palaeocene Forties sandstone is very good. Recovery has been through a combination of aquifer influx 

and water injection, as well as gas lift.  
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Figure 4.3: Nelson Top Forties Depth Map (Source: Rockrose) 

 

The field has been developed through several cycles of infill drilling following the initial development of 

the field.  A total of 37 production wells and 4 water injectors have been drilled. 23 producers and zero 

were in use in Q4 2017. The oil production rate peaked at around 185 Mbbl/d in 1994 (Figure 4.2). The 

field is now at a mature stage of production, producing some 10 Mbbl/d of oil and 125 Mbbl/d of water, 

a water cut of some 93%. The cumulative oil production as at 31/07/2017 is 463 MMbbl pipeline barrels. 

Oil from the fixed platform is transported by pipeline to the Forties field, and then to shore via the Forties 

pipeline system. Excess gas not used for fuel is exported via a separate pipeline to St Fergus for sale.  

In 2017 a number of further well interventions have been undertaken as part of the Operator’s well 

services campaign. The first campaign was undertaken in Q2 2017, and a further campaign is planned for 

Q4 2017 which plans to undertake works on gas lift valves on four wells, (N34, N02, N29y and N15), with 

a target of increasing oil production by 485 bbl/d. 

As part of the well services campaign for 2018, N12 and N20x are planned to undergo restoration. Well 

N12 has been suspended since 2015 due to a casing leak, and N20x was suspended in April 2017 due to 

sand production following perforation of the sand screens in 2016. These wells are due to be restored at 

a combined oil rate forecast by the Operator at approximately 1,700 bbl/d. ERCE has incorporated the 

successful restoration of these wells in its forecasts. 
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Regarding the 2017 production performance, the Operator has reduced its availability forecast for the 

year from 78% to 73% due to a number of unplanned outages impacting production. These outages were 

related to, amongst others, compression issues, water handling problems, sand management in Well N20x 

and gas leaks. The compression and water handling problems have been addressed this year during the 

August 2017 TAR, which was extended by seven days. ERCE has adopted the Operator’s targets for 

availability in its production forecasts. 

On the basis of the past drilling results, and following the Operator’s intention to put on hold any 

development projects, ERCE does not assign any Reserves to undeveloped locations. The lack of 

foreseeable drilling activity in the near future has lead the joint venture to cold stack the Nelson platform 

rig. Current projects still included in the future plans are the fuel gas import project and the Nelson South 

Umbilical replacement.  

Ultimate technical oil recovery is projected at 489 MMbbl pipeline barrels at the 2P level, before economic 

cut-offs are applied.  This equates to 466 MMstb assuming shrinkage of 0.953 stb/pipeline bbl (operator’s 

estimate). 

Ultimate technical oil recovery at the 1P level is forecast at 484 MMbbl pipeline barrels. This equates to 

461 MMstb assuming the same shrinkage as above. Ultimate technical oil recovery at the 3P level is 

forecast at 497 MMbbl pipeline barrels. This equates to 474 MMstb assuming the same shrinkage as 

above. 

ERCE is aware from various TCMs and OCMs that there is an ongoing discussion regarding 

mismeasurement of volumes exported to the Forties Pipeline System (FPS) from Nelson, Howe and 

Bardolino. This arose from low flow rates in the export line not being sufficiently mixed to provide a 

representative sample, over a period from May 2009 to April 2015. The Operator is currently seeking a 

resolution with the FPS, owner but ERCE understands that the balance of crude oil to be repaid is 

approximately 1.2 MMstb, with the majority of this to be from Nelson. Although no firm agreement for 

the repayment has been struck, ERCE notes that in the event an agreement is made, the Reserves for 

Nelson set out in this report will be affected.  

Table 9.1 through Table 9.3 include forecasts of NGL production. NGL yields have been derived from 

information provided by previous owners of Rockrose’s interest, based on analysis of product yields. ERCE 

has also reviewed the NGL yield used by Rockrose, which is based on historical data, and has found that 

the difference is negligible. The Nelson field is expected to be gas-deficient from 2018 onwards whilst the 

Nelson platform is expected to be deficient from November 2024. We do not calculate any fuel gas for 

Nelson.  

For the purpose of cash flow modelling, ERCE includes the capital expenditure associated with fuel gas 

import and umbilical replacement projects. The fuel gas import project aims at an agreement between 

the Nelson and the Shell Esso Gas and Associated Liquids (SEGAL) pipeline operators for fuel gas supply to 

cover Nelson platform shortfall. This has been delayed by one year and is now estimated to occur in mid-

2019. The Operator’s cost for this project has been adopted from the Nelson 2017 Work Program and 

Budget released July 2017.  
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The project for the umbilical replacement is envisaged to take place in 2018, during which, in our forecast 

of costs, we have considered a total cost of £7.5 MM including installation 

As per the Operator’s budget assumption we also include £0.8 MM of annual expenditure, referred as 

“Existing field CAPEX”, for the period beyond 2019. In the technical input for economic modelling, ERCE 

assumes that capital expenses occur until two years before the economic limit of the field.  

With guidance from Rockrose regarding the lack commitment for additional infill drilling and the 4D 

seismic campaign proposed by the Operator, these costs have not been included in ERCE’s forecasts. 

For the OPEX forecast during the period 2018-2020, there were few material changes in the Operator’s 

2018 Work Program and Budget from ERCE’s historical assumptions. Therefore, the Operator’s profile was 

accepted.  

We have relied on Rockrose for the abandonment liabilities to be considered for the economic modelling.  
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5. The Howe Field  

Table 9.4 to Table 9.6 present our forecasts of production and costs for the Howe field for the 1P, 2P and 

3P levels of confidence respectively. The Howe field is a mature field. Material Balance in combination 

with production performance analysis is used to calculate Reserves. Our estimates of remaining oil 

reserves (MMstb) and net present values as at 1 January 2018 are as follows: 

 

 

Table 5.1: Howe Field Oil Reserves as at 1 January 2018 
Please note that in this report, Ultimate Reserves and estimated production are presented in pipeline barrels. 

Remaining reserves are Forties blend sales barrels. From a comparison of reported pipeline vs sales volumes in 2008, 

Idemitsu (the previous owner of Rockrose’s interest in the field) advised that the shrinkage from pipeline to Forties 

blend is -1.0%. Also note that the Reserves estimates in the above table do not account for the ongoing negotiation 

regarding a mismeasurement of volumes exported to the Forties Pipeline System (FPS) from Nelson, Howe and 

Bardolino. ERCE notes that in the event an agreement is reached which results in a repayment then the Reserves and 

NPV10 presented for Nelson and Howe set out in this report will be affected. 

The Howe field (also identified as the Howe Main area) lies 14 kilometres east of Nelson (Figure 4.1). It is 

operated by Shell and contains 41 degrees API oil in good quality Fulmar Jurassic sandstone at a depth of 

ca 10,300 ft TVDSS. The field was appraised by Well 22/12a-8, which encountered an oil water contact in 

a 160 feet thick reservoir section down dip of crestal Well 21/12a-1 (Figure 5.1). The initial reservoir 

pressure was a 6700 psi, some 2700 psi over-pressured. 

Howe Field

1P 2P 3P

Rockrose Interest (%) 20.00% 20.00% 20.00%

Gross Remaining Reserves (MMstb) 2.46 5.28 7.77

Reserves Attributable to Rockrose (MMstb) 0.49 1.06 1.55

NPV10 Attributable to Rockrose (GBP MM) 18.15 31.50 41.09

Economic Limit (Year) 2026 2029 2034
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Figure 5.1: Howe Top Fulmar Depth Map (Source: Rockrose) 

 

A single sub-horizontal production well was drilled in early 2004 and was brought on stream at the end of 

October 2004. The field production history is shown in Figure 5.2. 
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Figure 5.2: Howe Field Production History 

The Howe well produces through a sub-sea template tied back by pipeline to Nelson.  

The field has been developed through this single sub-horizontal well following the initial appraisal of the 

field. The oil production rate peaked at around 11 Mstb/d in 2005 (Figure 5.2). The field is now at a mature 

stage of production, producing some 2.5 Mstb/d oil and 0.4 Mbbl/d water, a water cut of some 14%. The 

cumulative oil production as at 31/07/2017 is 15.4 MMstb. 

In 2016 the Operator prepared a material balance model. The model comprises simulation of three 

connecting tanks which account for field geometry. Of note is the existence of a structural saddle in Howe 

Main , described by splitting the Howe Main tank into a near and a far tank.  Basic assumptions include 

the presence of an aquifer and of a secondary gas cap across the saddle. A secondary gas cap forms in the 

crest of the far tank, and gas flow occurs only after this secondary gas cap grows to a size where it can 

spill across the saddle. The production forecast is controlled by a maximum gas rate. Therefore, the gas 

oil ratio (GOR) becomes a main driver for any production forecast. We have reviewed this material balance 

model, and we accept the match proposed for historical GOR and pressure behaviour. The model provides 

a STOIIP estimate of 48 MMstb.  

ERCE used the model to generate oil and gas production profiles under the Operator’s assumptions and 

constraints. We used these profiles as our production forecast at the 2P level of confidence. We also used 

the material balance model to investigate the impact of the gas-oil contact depth across the saddle. We 

considered deeper and shallower GOC depths to generate our production profiles at 1P and 3P levels of 

confidence respectively. ERCE gas production profiles at all levels of confidence were derived using the 

GOR predicted by the modelled cases. 
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The results obtained using the material balance model were then compared against 2017 production 

performance, and found to be acceptable. Our technical ultimate oil recovery forecasts (before 

economics) are 18.3, 21.3 and 23.6 MMstb at the 1P, 2P and 3P levels of confidence respectively. 

In the input for the economic modelling, we refer to the Operator’s preliminary budget Howe 2018 Work 

Program and Budget : no capital expenditures are foreseen for the Howe field. Concerning the Operating 

costs, according to the most recent Operator’s estimate, £3.7MM will be spent in 2017 (excluding tariffs). 

This figure includes subsea reactive scope including the flushing of the umbilical return line, and for Howe 

West reassessment. The cost associated with the Howe West reassessment and feasibility (~£0.6MM) has 

not been included in ERCE’s forecast following guidance from Rockrose. In absence of a life of field 

forecast from the operator, we carry the costs at a flat £1.5MM on an annual basis for the following years.  

We have relied on Rockrose for the abandonment liabilities to be considered for the economic modelling.  
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6. The Blake Field 

Rockrose’s working interest in the Blake field is 30.82%. Table 9.10 through Table 9.12 present our forecast 

of production and costs for the Blake field for the1P, 2P and 3P levels of confidence respectively. Reserves 

are estimated using a combination of reservoir simulation and decline curve analysis. Our estimates of 

remaining oil reserves (MMstb) and net present values as at 1 January 2018 are as follows: 

 

Table 6.1: Blake Field Oil Reserves as at 1 January 2018 

 

The Blake field lies some 12 km north east of the Ross field and has been on production since 2001.  Repsol 

Sinopec is the Operator of the field. Hydrocarbons are contained in Lower Cretaceous turbiditic sands. 

The main reservoir is a massive channel sand sequence known as the Blake Channel which has excellent 

quality reservoir properties. Blake Flank comprises lower quality, thinner sands located to the north east 

of Blake Channel (Figure 6.1). 

The two areas of the field have been developed separately. A total of six production wells and two water 

injectors have been drilled in the Channel, of which four and two respectively were in use in 2017. In the 

Flank, two production wells and one injection well have been drilled, all of which remain in use in 2017. 

The oil production rate in the Channel peaked at around 68 Mstb/d in 2001 (Figure 6.2) and in the Flank 

at around 13 Mstb/d in 2004 (Figure 6.3). The field is now at a mature stage of production, producing 

some 9.5 Mstb/d oil and 25 Mstb/d water in the Channel, a water cut of some 73%, and producing around 

3.5Mstb/d oil and 0.02Mstb/d in the Flank, a water cut of around 1%. The cumulative oil production from 

the whole field as at 20/09/2017 is 98 MMstb. 

 

Blake Field

1P 2P 3P

Rockrose Interest (%) 30.82% 30.82% 30.82%

Gross Remaining Reserves (MMstb) 16.45 20.93 28.60

Reserves Attributable to Rockrose (MMstb) 5.07 6.45 8.81

NPV10 Attributable to Rockrose (GBP MM) 40.29 73.03 128.43

Economic Limit (Year) 2024 2024 2024
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Figure 6.1: Blake Top Captain Two Way Time Map (Source: Rockrose) 

 

The Blake Channel is at a depth of ca 5,200 ft ss and contains a 97 ft thick oil rim overlain by a gas cap. 

Blake Channel has been developed by six horizontal producers and two deviated water injectors. Oil 

production from the field commenced in June 2001, and water injection commenced at the same time as 

production.   

The oil from the Blake field is produced via a subsea manifold and dual flowlines to the Ross FPSO. Since 

2015 Ross stopped participating in the cost share for the FPSO. Instead, OPEX for Ross was limited to a 

tariff based on produced oil rate, plus field specific OPEX. 

ERCE has been provided with well level data through September 2017. The production history for the 

Channel and Flank areas is presented in Figure 6.2 and Figure 6.3 respectively. 
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Figure 6.2: Blake Channel Area Production History 

 

 

Figure 6.3: Blake Flank Area Production History 
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In 2016 the partner group developed updated static and dynamic models for the Blake Channel area. 

These were provided to ERCE in 2017. We have audited the construction of the static and dynamic models, 

evaluated the history match and the applicability of the models for production forecasting. After our 

review, we have concluded that the model is suitable for 2P Reserves estimation of the Blake Channel. 

Our review of the model indicated that the forecast oil production from the Blake Channel area has a 

strong correlation to water injection and field uptime. 

During the first quarter of 2017 the field has outperformed our historical production forecasts, and further 

information has been provided by the operating group with respect to the forecast costs. Recent water 

injection rates have been above injection rates from the past few years. For example, the water injection 

rate in 2016 was ca 64 Mbbl/d. 

Nameplate water injection capacity is now at 140,000 bbl/d, with potential for further debottlenecking. 

There is also excess pump capacity on the vessel, with total capacity of 210,000 bbl/d now installed on 

the vessel. However, peak injection rates historically have rarely exceeded 120,000 bbl/d (Figure 6.4).  

 

Figure 6.4: Blake Water Injection History 

 

The key uncertainties that will impact oil production rates from the Blake Channel are field uptime and 

water injection volumes. 
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ERCE has reviewed the production and water injection performance of the Blake Channel, and after 

accounting for recent changes in the Bleo Holm maintenance programme, ERCE has assumed an annual 

water injection rate average of 70,000 bbl/d in the Blake Channel at the 2P level of confidence. This 

assumption was used in the dynamic simulation, accounting for planned 30 day TAR programmes, to 

generate an estimate of oil production. We combined the results of this Channel simulation with our 

forecast of the Blake Flank area, which is made using decline analysis. The resultant 2P forecast is 

presented in Table 9.11. 

Uncertainty in the forecast production at the 1P and 3P levels of confidence is primarily with respect to 

the field uptime and peak injection rates that will be achieved, as the Operator continues its maintenance 

works. The 1P and 3P forecasts are shown in Table 9.10 and Table 9.12 respectively. Note that the 

distribution is skewed due to the fact production is cut off when the vessel reaches its end of operating 

life in mid-2024. 

The Operator is in the process of executing a Field Life Extension (FLE) project, which will maintain FPSO 

operability until 2024. With respect to costs, the Operator and Rockrose continue to execute the FLE work 

scope and refine costs. Rockrose provided ERCE with a revised forecast of cost from July 2017, which ERCE 

reviewed.  

For the Bleo Holm CAPEX (extension) and OPEX, these costs for 2018 have been broadly accepted, with 

some re-phasing of certain projects. A water injection swivel project has been deferred to 2019, and the 

gas import/export modifications have been brought forward to 2018 from 2019. Costs from 2019 onwards 

are based on profiles proposed by the Operator’s 5-year plan issued in 2016 and audited by ERCE. 

Blake field specific OPEX costs have been updated using 2018 forecasts from the Operator. 

The Operator plan has provision for a scale squeeze programme, contingent on evidence of seawater 

breakthrough at wells. These costs have not been included in our profile as modelling indicates no sea 

water should reach the wells within the forecast field life. 

We have relied on Rockrose for the abandonment liabilities to be considered for the economic modelling. 
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7. The Ross Field 

Table 9.7 to Table 9.9  present our forecasts of production and costs for the Ross field for the 1P, 2P and 

3P levels of confidence respectively. The Ross field is a mature field with established production trends. 

Reserves have therefore been calculated using decline analysis.  Our estimates of remaining oil Reserves 

(MMstb) and net present values as at 1 January 2018 are as follows: 

  

 

Table 7.1: Ross Field Oil Reserves as at 1 January 2018 

 

Reserves have been assigned under the assumption that the Bleo Holm vessel continues to be in operation 

until mid-2024, at which point it will be decommissioned. 

The Ross field lies approximately 110 km NE of Aberdeen. It has been on production since 1999, producing 

undersaturated oil from variable quality, relatively thin Ross sands of Upper Jurassic age at a depth from 

2700 to 3200 m ss, and also from the underlying Parry sand. Reservoir performance is influenced by 

faulting, which causes compartmentalisation.  

The Ross sand has been developed by six horizontal gas lifted production wells and four water injectors 

(Figure 7.1). The oil is produced into a leased FPSO where it is processed and then exported via shuttle 

tanker. Gas not used as fuel is exported by pipeline via the Frigg transportation system.  

Ross Field

1P 2P 3P

Rockrose Interest (%) 30.82% 30.82% 30.82%

Gross Remaining Reserves (MMstb) 0.46 0.90 1.40

Reserves Attributable to Rockrose (MMstb) 0.14 0.28 0.43

NPV10 Attributable to Rockrose (GBP MM) -16.64 -13.51 -10.10

Economic Limit (Year) 2024 2024 2024
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Figure 7.1: Ross Top Depth Map with Well Locations (Source: Repsol Sinopec) 

 

In 2001 the nearby Blake field was developed as a satellite to the Ross field (Figure 7.2, Section 6) and is 

now the main contributor of production over the Bleo Holm vessel.  

 

Figure 7.2: Ross and Blake Development Schematic (Source: Repsol Sinopec) 
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The field has been developed through (several) cycles of infill drilling following the initial development of 

the field. A total of six horizontal gas lifted production wells and five water injectors have been drilled, of 

which three of the gas lifted production wells and no water injectors were in use in 2017. The oil 

production rate peaked briefly at around 39 Mstb/d in 1999 (Figure 7.3). The field is now at a mature stage 

of production, producing some 0.8 Mstb/d oil and 1.5 Mbbl/d water, a water cut of some 65%. The 

cumulative oil production as at 20/09/2017 is 33 MMstb.  

  

 

Figure 7.3: Ross Field Production History 

 

The field has experienced downtime throughout 2016 and 2017 due to, amongst others, high oil in water 

levels, high H2S levels and gas lift problems. Wells RP2 and RP3 have both suffered from gas lift 

unavailability: gas lift mandrels could not be opened due to high wellbore pressure. At the time of writing 

this report, high wellbore pressure is still reported in Well RP3. The well is expected to progressively de-

pressure until Q1 2018, when full potential is expected to be reinstated. Well PP2 is also currently shut in 

due to a leak in the hydraulic line, but is expected to be reinstated in Q2 2018. Well RP2 is currently 

producing.  

There is no cost share with the Blake field, and instead the Ross field pays a tariff.  With respect to cost 

allocation all Bleo-Holm upgrade and repair costs are therefore borne by the Blake field. With respect to 

the field specific costs (OPEX), ERCE has accepted the Operator’s forecast for 2018, and maintained our 

historical assumptions. These costs include subsea inspections carried out in alternating years. 

 We have relied on Rockrose for the abandonment liabilities to be considered for the economic modelling.  
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8. Appendix 1: SPE PRMS Guidelines 

 

SPE/WPC/AAPG/SPEE Petroleum Reserves and Resources Classification System and Definitions 

The Petroleum Resources Management System 

 

Preamble 

Petroleum Resources are the estimated quantities of hydrocarbons naturally occurring on or within the 

Earth’s crust. Resource assessments estimate total quantities in known and yet-to-be-discovered 

accumulations; Resources evaluations are focused on those quantities that can potentially be recovered 

and marketed by commercial projects. A petroleum Resources managements system provides a 

consistent approach to estimating petroleum quantities, evaluating development projects and presenting 

results within a comprehensive classification framework. 

International efforts to standardize the definitions of petroleum Resources and how they are estimated 

began in the 1930s. Early guidance focused on Proved Reserves. Building on work initiated by the Society 

of Petroleum Evaluation Engineers (SPEE), SPE published definitions for all Reserves categories in 1987. In 

the same year, the World Petroleum Council (WPC, then known as the World Petroleum Congress), 

working independently, published Reserves definitions that were strikingly similar. In 1997, the two 

organizations jointly released a single set of definitions for Reserves that could be used worldwide. In 

2000, the American Association of Petroleum Geologists (AAPG), SPE, and WPC jointly developed a 

classification system for all petroleum Resources. This was followed by additional supporting documents: 

supplemental application evaluation guidelines (2001) and a glossary of terms utilized in Resources 

definitions (2005). SPE also published standards for estimating and auditing Reserves information (revised 

2007). 

These definitions and the related classification system are now in common use internationally within the 

petroleum industry. They provide a measure of comparability and reduce the subjective nature of 

Resources estimation. However, the technologies employed in petroleum exploration, development, 

production, and processing continue to evolve and improve. The SPE Oil and Gas Reserves Committee 

works closely with other organizations to maintain the definitions and issues periodic revisions to keep 

current with evolving technologies and changing commercial opportunities. 

The SPE-PRMS consolidates, builds on, and replaces guidance previously contained in the 1997 Petroleum 

Reserves Definitions, the 2000 Petroleum Resources Classification and Definitions publications, and the 

2001 “Guidelines for the Evaluation of Petroleum Reserves and Resources”; the latter document remains 

a valuable source of more detailed background information. 

These definitions and guidelines are designed to provide a common reference for the international 

petroleum industry, including national reporting and regulatory disclosure agencies, and to support 
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petroleum project and portfolio management requirements. They are intended to improve clarity in 

global communications regarding petroleum Resources. It is expected that the SPE-PRMS will be 

supplemented with industry education programs and application guides addressing their implementation 

in a wide spectrum of technical and/or commercial settings. 

It is understood that these definitions and guidelines allow flexibility for users and agencies to tailor 

application for their particular needs; however, any modifications to the guidance contained herein 

should be clearly identified. The definitions and guidelines contained in this document must not be 

construed as modifying the interpretation or application of any existing regulatory reporting 

requirements. 

The full text of the SPE/WPC/AAPG/SPEE Petroleum Resources Management System document, 

hereinafter referred to as the SPE-PRMS, can be viewed at 

 www.spe.org/specma/binary/files6859916Petroleum_Resources_Management_System_2007.pdf . 

Overview and Summary of Definitions 

The estimation of petroleum resource quantities involves the interpretation of volumes and values that 

have an inherent degree of uncertainty. These quantities are associated with development projects at 

various stages of design and implementation. Use of a consistent classification system enhances 

comparisons between projects, groups of projects, and total Company portfolios according to forecast 

production profiles and recoveries. Such a system must consider both technical and commercial factors 

that impact the project’s economic feasibility, its productive life, and its related cash flows. 

Petroleum is defined as a naturally occurring mixture consisting of hydrocarbons in the gaseous, liquid, or 

solid phase. Petroleum may also contain non-hydrocarbons, common examples of which are carbon 

dioxide, nitrogen, hydrogen sulphide and sulphur. In rare cases, non-hydrocarbon content could be 

greater than 50%. 

The term “Resources” as used herein is intended to encompass all quantities of petroleum naturally 

occurring on or within the Earth’s crust, discovered and undiscovered (recoverable and unrecoverable), 

plus those quantities already produced. Further, it includes all types of petroleum whether currently 

considered conventional” or “unconventional.” 

Figure 1-1 is a graphical representation of the SPE/WPC/AAPG/SPEE Resources classification system. The 

system defines the major recoverable Resources classes: Production, Reserves, Contingent Resources, and 

Prospective Resources, as well as Unrecoverable petroleum. 

  

http://www.spe.org/specma/binary/files6859916Petroleum_Resources_Management_System_2007.pdf
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Figure 1-1: SPE/AAPG/WPC/SPEE Resources Classification System 

The “Range of Uncertainty” reflects a range of estimated quantities potentially recoverable from an 

accumulation by a project, while the vertical axis represents the “Chance of Development”, that is, the 

chance that the project that will be developed and reach commercial producing status. 

The following definitions apply to the major subdivisions within the Resources classification: 

 

TOTAL PETROLEUM INITIALLY-IN-PLACE  

Total Petroleum Initially in Place is that quantity of petroleum that is estimated to exist originally in 

naturally occurring accumulations.  

It includes that quantity of petroleum that is estimated, as of a given date, to be contained in known 

accumulations prior to production plus those estimated quantities in accumulations yet to be discovered 

(equivalent to “total Resources”). 
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DISCOVERED PETROLEUM INITIALLY-IN-PLACE  

Discovered Petroleum Initially in Place is that quantity of petroleum that is estimated, as of a given date, 

to be contained in known accumulations prior to production. 

PRODUCTION  

Production is the cumulative quantity of petroleum that has been recovered at a given date.  

Multiple development projects may be applied to each known accumulation, and each project will recover 

an estimated portion of the initially-in-place quantities. The projects shall be subdivided into Commercial 

and Sub-Commercial, with the estimated recoverable quantities being classified as Reserves and 

Contingent Resources respectively, as defined below. 

RESERVES 

Reserves are those quantities of petroleum anticipated to be commercially recoverable by application of 

development projects to known accumulations from a given date forward under defined conditions. 

Reserves must satisfy four criteria: they must be discovered, recoverable, commercial, and remaining 

based on the development project(s) applied. Reserves are further subdivided in accordance with the 

level of certainty associated with the estimates and may be sub-classified based on project maturity 

and/or characterized by their development and production status. To be included in the Reserves class, a 

project must be sufficiently defined to establish its commercial viability. There must be a reasonable 

expectation that all required internal and external approvals will be forthcoming, and there is evidence of 

firm intention to proceed with development within a reasonable time frame. A reasonable time frame for 

the initiation of development depends on the specific circumstances and varies according to the scope of 

the project. While five years is recommended as a benchmark, a longer time frame could be applied 

where, for example, development of economic projects are deferred at the option of the producer for, 

among other things, market-related reasons, or to meet contractual or strategic objectives. 

In all cases, the justification for classification as Reserves should be clearly documented. To be included in 

the Reserves class, there must be a high confidence in the commercial producibility of the reservoir as 

supported by actual production or formation tests. In certain cases, Reserves may be assigned on the basis 

of well logs and/or core analysis that indicate that the subject reservoir is hydrocarbon-bearing and is 

analogous to reservoirs in the same area that are producing or have demonstrated the ability to produce 

on formation tests. 

Proved Reserves 

Proved Reserves are those quantities of petroleum, which by analysis of geoscience and engineering data, 

can be estimated with reasonable certainty to be commercially recoverable, from a given date forward, 

from known reservoirs and under defined economic conditions, operating methods, and government 

regulations. 
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If deterministic methods are used, the term reasonable certainty is intended to express a high degree of 

confidence that the quantities will be recovered. If probabilistic methods are used, there should be at 

least a 90% probability that the quantities actually recovered will equal or exceed the estimate. The area 

of the reservoir considered as Proved includes: 

the area delineated by drilling and defined by fluid contacts, if any, and  

adjacent undrilled portions of the reservoir that can reasonably be judged as continuous with 

it and commercially productive on the basis of available geoscience and engineering data.  

In the absence of data on fluid contacts, Proved quantities in a reservoir are limited by the lowest known 

hydrocarbon (LKH) as seen in a well penetration unless otherwise indicated by definitive geoscience, 

engineering, or performance data. Such definitive information may include pressure gradient analysis and 

seismic indicators. Seismic data alone may not be sufficient to define fluid contacts for Proved Reserves 

(see “2001 Supplemental Guidelines,” Chapter 8). Reserves in undeveloped locations may be classified as 

Proved provided that the locations are in undrilled areas of the reservoir that can be judged with 

reasonable certainty to be commercially productive and interpretations of available geoscience and 

engineering data indicate with reasonable certainty that the objective formation is laterally continuous 

with drilled Proved locations.  

For Proved Reserves, the recovery efficiency applied to these reservoirs should be defined based on a 

range of possibilities supported by analogs and sound engineering judgment considering the 

characteristics of the Proved area and the applied development program. 

Probable Reserves 

Probable Reserves are those additional Reserves which analysis of geoscience and engineering data 

indicate are less likely to be recovered than Proved Reserves but more certain to be recovered than 

Possible Reserves. 

It is equally likely that actual remaining quantities recovered will be greater than or less than the sum of 

the estimated Proved plus Probable Reserves (2P). In this context, when probabilistic methods are used, 

there should be at least a 50% probability that the actual quantities recovered will equal or exceed the 2P 

estimate.  

Probable Reserves may be assigned to areas of a reservoir adjacent to Proved where data control or 

interpretations of available data are less certain. The interpreted reservoir continuity may not meet the 

reasonable certainty criteria. Probable estimates also include incremental recoveries associated with 

project recovery efficiencies beyond that assumed for Proved. 

Possible Reserves 

Possible Reserves are those additional Reserves which analysis of geoscience and engineering data 

indicate are less likely to be recoverable than Probable Reserves 
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The total quantities ultimately recovered from the project have a low probability to exceed the sum of 

Proved plus Probable plus Possible (3P), which is equivalent to the high estimate scenario. When 

probabilistic methods are used, there should be at least a 10% probability that the actual quantities 

recovered will equal or exceed the 3P estimate.  

Possible Reserves may be assigned to areas of a reservoir adjacent to Probable where data control and 

interpretations of available data are progressively less certain. Frequently, this may be in areas where 

geoscience and engineering data are unable to clearly define the area and vertical reservoir limits of 

commercial production from the reservoir by a defined project.  

Possible estimates also include incremental quantities associated with project recovery efficiencies 

beyond that assumed for Probable. 

Probable and Possible Reserves 

(See above for separate criteria for Probable Reserves and Possible Reserves.) 

The 2P and 3P estimates may be based on reasonable alternative technical and commercial 

interpretations within the reservoir and/or subject project that are clearly documented, including 

comparisons to results in successful similar projects.  

In conventional accumulations, Probable and/or Possible Reserves may be assigned where geoscience and 

engineering data identify directly adjacent portions of a reservoir within the same accumulation that may 

be separated from Proved areas by minor faulting or other geological discontinuities and have not been 

penetrated by a wellbore but are interpreted to be in communication with the known (Proved) reservoir. 

Probable or Possible Reserves may be assigned to areas that are structurally higher than the Proved area. 

Possible (and in some cases, Probable) Reserves may be assigned to areas that are structurally lower than 

the adjacent Proved or 2P area.  

Caution should be exercised in assigning Reserves to adjacent reservoirs isolated by major, potentially 

sealing, faults until this reservoir is penetrated and evaluated as commercially productive. Justification for 

assigning Reserves in such cases should be clearly documented. Reserves should not be assigned to areas 

that are clearly separated from a known accumulation by non-productive reservoir (i.e., absence of 

reservoir, structurally low reservoir, or negative test results); such areas may contain Prospective 

Resources. 

In conventional accumulations, where drilling has defined a highest known oil (HKO) elevation and there 

exists the potential for an associated gas cap, Proved oil Reserves should only be assigned in the 

structurally higher portions of the reservoir if there is reasonable certainty that such portions are initially 

above bubble point pressure based on documented engineering analyses. Reservoir portions that do not 

meet this certainty may be assigned as Probable and Possible oil and/or gas based on reservoir fluid 

properties and pressure gradient interpretations. 

CONTINGENT RESOURCES 
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Contingent Resources are those quantities of petroleum estimated, as of a given date, to be potentially 

recoverable from known accumulations by application of development projects, but which are not 

currently considered to be commercially recoverable due to one or more contingencies. 

Contingent Resources may include, for example, projects for which there are currently no viable markets, 

or where commercial recovery is dependent on technology under development, or where evaluation of 

the accumulation is insufficient to clearly assess commerciality. Contingent Resources are further 

categorized in accordance with the level of certainty associated with the estimates and may be sub-

classified based on project maturity and/or characterized by their economic status. 

UNDISCOVERED PETROLEUM INITIALLY-IN-PLACE  

Undiscovered Petroleum Initially in Place is that quantity of petroleum that is estimated, as of a given 

date, to be contained within accumulations yet to be discovered. 

PROSPECTIVE RESOURCES 

Prospective Resources are those quantities of petroleum which are estimated, as of a given date, to be 

potentially recoverable from undiscovered accumulations. 

Potential accumulations are evaluated according to their chance of discovery and, assuming a discovery, 

the estimated quantities that would be recoverable under defined development projects. It is recognized 

that the development programs will be of significantly less detail and depend more heavily on analog 

developments in the earlier phases of exploration. 

Prospect 

A project associated with a potential accumulation that is sufficiently well defined to represent a viable 

drilling target. 

Project activities are focused on assessing the chance of discovery and, assuming discovery, the range of 

potential recoverable quantities under a commercial development program. 

Lead 

A project associated with a potential accumulation that is currently poorly defined and requires more data 

acquisition and/or evaluation in order to be classified as a prospect. 

Project activities are focused on acquiring additional data and/or undertaking further evaluation designed 

to confirm whether or not the lead can be matured into a prospect. Such evaluation includes the 

assessment of the chance of discovery and, assuming discovery, the range of potential recovery under 

feasible development scenarios. 

Play 

A project associated with a prospective trend of potential prospects, but which requires more data 

acquisition and/or evaluation in order to define specific leads or prospects. 
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Project activities are focused on acquiring additional data and/or undertaking further evaluation designed 

to define specific leads or prospects for more detailed analysis of their chance of discovery and, assuming 

discovery, the range of potential recovery under hypothetical development scenarios. 

The range of uncertainty of the recoverable and/or potentially recoverable volumes may be represented 

by either deterministic scenarios or by a probability distribution. When the range of uncertainty is 

represented by a probability distribution, a low, best, and high estimate shall be provided such that: 

• There should be at least a 90% probability (P90) that the quantities actually recovered will equal or 

exceed the low estimate. 

• There should be at least a 50% probability (P50) that the quantities actually recovered will equal or 

exceed the best estimate. 

• There should be at least a 10% probability (P10) that the quantities actually recovered will equal or 

exceed the high estimate. 

When using the deterministic scenario method, typically there should also be low, best, and high 

estimates, where such estimates are based on qualitative assessments of relative uncertainty using 

consistent interpretation guidelines. Under the deterministic incremental (risk-based) approach, 

quantities at each level of uncertainty are estimated discretely and separately. 

These same approaches to describing uncertainty may be applied to Reserves, Contingent Resources, and 

Prospective Resources. While there may be significant risk that sub-commercial and undiscovered 

accumulations will not achieve commercial production, it useful to consider the range of potentially 

recoverable quantities independently of such a risk or consideration of the resource class to which the 

quantities will be assigned. 

Evaluators may assess recoverable quantities and categorize results by uncertainty using the deterministic 

incremental (risk-based) approach, the deterministic scenario (cumulative) approach, or probabilistic 

methods (see “2001 Supplemental Guidelines,” Chapter 2.5). In many cases, a combination of approaches 

is used. 

Use of consistent terminology (Figure 1.1) promotes clarity in communication of evaluation results. For 

Reserves, the general cumulative terms low/best/high estimates are denoted as 1P/2P/3P, respectively. 

The associated incremental quantities are termed Proved, Probable and Possible. Reserves are a subset 

of, and must be viewed within context of, the complete Resources classification system. While the 

categorization criteria are proposed specifically for Reserves, in most cases, they can be equally applied 

to Contingent and Prospective Resources conditional upon their satisfying the criteria for discovery and/or 

development. 

For Contingent Resources, the general cumulative terms low/best/high estimates are denoted as 

1C/2C/3C respectively. For Prospective Resources, the general cumulative terms low/best/high estimates 

still apply. No specific terms are defined for incremental quantities within Contingent and Prospective 

Resources. 
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Without new technical information, there should be no change in the distribution of technically 

recoverable volumes and their categorization boundaries when conditions are satisfied sufficiently to 

reclassify a project from Contingent Resources to Reserves. All evaluations require application of a 

consistent set of forecast conditions, including assumed future costs and prices, for both classifications of 

projects and categorization of estimated quantities recovered by each project. 
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9. Appendix 2: Field Production Forecasts Before Economic Limits are 

Applied 
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 Table 9.1: Economic Input for Nelson Field: Proved Case 
*Note that the production forecast estimates in the above table do not account for the ongoing negotiation regarding a mismeasurement of volumes exported to the Forties Pipeline System 

(FPS) from Nelson, Howe and Bardolino. ERCE notes that in the event an agreement is reached which results in a repayment then the production forecasts presented for Nelson and Howe set 

out in this report will be adversely affected. 

Oil Rate Gas Rate NGL Cost Share Nelson Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 7.5 0.1 56.4 15.0

2019 7.0 0.1 48.9 8.8 7.5

2020 6.3 0.1 57.0 0.8 17.5

2021 5.6 0.1 56.0 0.8

2022 5.1 0.1 56.6 0.8

2023 4.6 0.1 56.7 0.8

2024 4.2 0.1 57.5 0.8

2025 3.7 0.1 57.5 0.8

2026 3.4 0.1 58.4 0.8

2027 3.1 0.0 58.3 0.8

2028 2.8 0.0 59.2 0.8

2029 2.5 0.0 58.9 7.5

2030 1.0 0.0 59.8 18.8

2031 41.5

2032 62.8

2033 40.4

2034 3.9

2035 3.9

2036 38.5

2037 9.6

2038

2039

2040

2041

Total (Platform) 20.7 0.3 741.1 31.0 252.0

Notes:

2017 production is estimated from data available through 31 July 2017

NGL yield assumed at 1.5% pipeline oil rate, based on previous-owner advice in mid-2009

No cost share included: Howe pays a tariff (included in the economic model), no Bardolino tariff benefit is considered

CAPEX includes £9MM for umbilical replacement, fuel gas import project delayed to 2019 and HWU for N12 workover

CAPEX: 2018-20 expenditure based on the Operator's "Nelson 2018WP&B".

CAPEX after 2021 based on "Existing field" (E&M, ref: Shell) assumption of £ 0.8 MM on annual basis from YE2016 audit

Capital expenditures stop 2 years before ELT

OPEX: maintained costs from YE2016 audit

OPEX: for the period 2018-2021 OPEX are consistent with Operator's Opex Plan (excluding Tariff and with inclusion of Corporate Overhead). 

ABANDEX as per Rockrose YE 2017 (unaudited by ERCE): ABEX to be phased with Howe's abandondement cost

Year
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Table 9.2: Economic Input for Nelson Field: Proved + Probable Case 
*Note that the production forecast estimates in the above table do not account for the ongoing negotiation regarding a mismeasurement of volumes exported to the Forties Pipeline System 

(FPS) from Nelson, Howe and Bardolino. ERCE notes that in the event an agreement is reached which results in a repayment then the production forecasts presented for Nelson and Howe set 

out in this report will be adversely affected. 

 

Oil Rate Gas Rate NGL Cost Share Nelson Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 8.4 0.1 56.4 15.0

2019 7.9 0.1 48.9 8.8 7.5

2020 7.3 0.1 57.0 0.8 17.5

2021 6.7 0.1 56.0 0.8

2022 6.2 0.1 56.6 0.8

2023 5.7 0.1 56.7 0.8

2024 5.3 0.1 57.5 0.8

2025 4.9 0.1 57.5 0.8

2026 4.5 0.1 58.4 0.8

2027 4.1 0.1 58.3 0.8

2028 3.8 0.1 59.2 0.8

2029 3.5 0.1 58.9 7.5

2030 2.7 0.0 59.8 18.8

2031 41.5

2032 62.8

2033 40.4

2034 3.9

2035 3.9

2036 38.5

2037 9.6

2038

2039

2040

2041

Total (Platform) 26.0 0.4 741.1 31.0 252.0

Notes:

2017 production is estimated from data available through 31 July 2017

NGL yield assumed at 1.5% pipeline oil rate, based on previous-owner advice in mid-2009

No cost share included: Howe pays a tariff (included in the economic model), no Bardolino tariff benefit is considered

CAPEX includes £9MM for umbilical replacement, fuel gas import project delayed to 2019 and HWU for N12 workover

CAPEX: 2018-20 expenditure based on the Operator's "Nelson 2018WP&B".

CAPEX after 2021 based on "Existing field" (E&M, ref: Shell) assumption of £ 0.8 MM on annual basis from YE2016 audit

Capital expenditures stop 2 years before ELT

OPEX: maintained costs from YE2016 audit

OPEX: for the period 2018-2021 OPEX are consistent with Operator's Opex Plan (excluding Tariff and with inclusion of Corporate Overhead). 

ABANDEX as per Rockrose YE 2017 (unaudited by ERCE): ABEX to be phased with Howe's abandondement cost

Year
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Table 9.3: Economic Input for Nelson Field: Proved + Probable + Possible Case 
*Note that the production forecast estimates in the above table do not account for the ongoing negotiation regarding a mismeasurement of volumes exported to the Forties Pipeline System 

(FPS) from Nelson, Howe and Bardolino. ERCE notes that in the event an agreement is reached which results in a repayment then the production forecasts presented for Nelson and Howe set 

out in this report will be adversely affected. 

 

Oil Rate Gas Rate NGL Cost Share Nelson Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 9.4 0.1 56.4 15.0

2019 9.2 0.1 48.9 8.8 7.5

2020 8.6 0.1 57.0 0.8 17.5

2021 8.0 0.1 56.0 0.8

2022 7.5 0.1 56.6 0.8

2023 7.0 0.1 56.7 0.8

2024 6.6 0.1 57.5 0.8

2025 6.2 0.1 57.5 0.8

2026 5.8 0.1 58.4 0.8

2027 5.4 0.1 58.3 0.8

2028 5.1 0.1 59.2 0.8

2029 4.8 0.1 58.9 0.8

2030 4.5 0.1 59.8 7.5

2031 3.5 0.1 59.6 18.8

2032 41.5

2033 62.8

2034 40.4

2035 3.9

2036 3.9

2037 38.5

2038 9.6

2039

2040

2041

Total (Platform) 33.5 0.5 800.8 31.8 252.0

Notes:

2017 production is estimated from data available through 31 July 2017

NGL yield assumed at 1.5% pipeline oil rate, based on previous-owner advice in mid-2009

No cost share included: Howe pays a tariff (included in the economic model), no Bardolino tariff benefit is considered

CAPEX includes £9MM for umbilical replacement, fuel gas import project delayed to 2019 and HWU for N12 workover

CAPEX: 2018-20 expenditure based on the Operator's "Nelson 2018WP&B".

CAPEX after 2021 based on "Existing field" (E&M, ref: Shell) assumption of £ 0.8 MM on annual basis from YE2016 audit

Capital expenditures stop 2 years before ELT

OPEX: maintained costs from YE2016 audit

OPEX: for the period 2018-2021 OPEX are consistent with Operator's Opex Plan (excluding Tariff and with inclusion of Corporate Overhead). 

ABANDEX as per Rockrose YE 2017 (unaudited by ERCE): ABEX to be phased with Howe's abandondement cost

Year
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Table 9.4: Economic Input for Howe Field: Proved Case 
*Note that the production forecast estimates in the above table do not account for the ongoing negotiation regarding a mismeasurement of volumes exported to the Forties Pipeline System 

(FPS) from Nelson, Howe and Bardolino. ERCE notes that in the event an agreement is reached which results in a repayment then the production forecasts presented for Nelson and Howe set 

out in this report will be adversely affected. 

Oil Rate Gas Rate NGL Cost Share Howe Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 1.9 5.2 0.2 3.2

2019 1.2 4.2 0.1 1.5

2020 0.8 3.3 0.1 1.2

2021 0.7 3.0 0.1 1.5 5.6

2022 0.6 2.7 0.1 1.5

2023 0.5 2.2 0.0 1.5

2024 0.4 2.0 0.0 1.5

2025 0.3 1.8 0.0 1.5

2026 0.3 1.7 0.0 1.5

2027 0.1 0.7 0.0 1.5

2028 1.0

2029 1.9

2030 3.8

2031 12.4

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

Total (Platform) 2.5 9.8 0.2 16.4 24.6

Notes:

2017 production is estimated from data available through 31 July 2017

Gas rate profile updated based on a GOR value from the Operator's Mbal model

NGL assumption provided by Rockrose: yield of 0.010258018 ton/bbl based on the 2010-2013 average

No CAPEX foreseen for Howe

No cost share with Nelson, Howe pays a tariff instead, included in the economic model

OPEX profile aligned to 2017 Operator's Budget (excluding tariff). Flat profile assumed. 

ABANDEX as per Rockrose's proposal (unaudited by ERCE): ABANDEX to be phased with Nelson's abandondement cost

Year



Rockrose Competent Person’s Report for Certain UK Assets           

 
November 2017 

  

Table 9.5: Economic Input for Howe Field: Proved + Probable Case 
*Note that the production forecast estimates in the above table do not account for the ongoing negotiation regarding a mismeasurement of volumes exported to the Forties Pipeline System 

(FPS) from Nelson, Howe and Bardolino. ERCE notes that in the event an agreement is reached which results in a repayment then the production forecasts presented for Nelson and Howe set 

out in this report will be adversely affected. 

Oil Rate Gas Rate NGL Cost Share Howe Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 2.4 5.3 0.2 3.2

2019 1.7 5.3 0.2 1.5

2020 1.3 4.9 0.1 1.2

2021 1.3 5.1 0.1 1.5 5.6

2022 1.2 5.1 0.1 1.5

2023 1.1 4.9 0.1 1.5

2024 1.1 5.1 0.1 1.5

2025 1.0 5.1 0.1 1.5

2026 0.9 4.9 0.1 1.5

2027 0.9 5.1 0.1 1.5

2028 0.9 5.1 0.1 1.5

2029 0.7 3.8 0.1 1.5

2030 0.4 2.1 0.0 1.5

2031 0.1 0.6 0.0 1.5

2032 1.0

2033 1.9

2034 3.8

2035 12.4

2036

2037

2038

2039

2040

2041

Total (Platform) 5.5 22.9 0.5 22.4 24.6

Notes:

2017 production is estimated from data available through 31 July 2017

Gas rate profile updated based on a GOR value from the Operator's Mbal model

NGL assumption provided by Rockrose: yield of 0.010258018 ton/bbl based on the 2010-2013 average

No CAPEX foreseen for Howe

No cost share with Nelson, Howe pays a tariff instead, included in the economic model

OPEX profile aligned to 2017 Operator's Budget (excluding tariff). Flat profile assumed. 

ABANDEX as per Rockrose's proposal (unaudited by ERCE): ABANDEX to be phased with Nelson's abandondement cost

Year
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Table 9.6: Economic Input for Howe Field: Proved + Probable + Possible Case 
*Note that the production forecast estimates in the above table do not account for the ongoing negotiation regarding a mismeasurement of volumes exported to the Forties Pipeline System 

(FPS) from Nelson, Howe and Bardolino. ERCE notes that in the event an agreement is reached which results in a repayment then the production forecasts presented for Nelson and Howe set 

out in this report will be adversely affected. 

Oil Rate Gas Rate NGL Cost Share Howe Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 2.7 5.3 0.2 3.2

2019 2.6 5.3 0.2 1.5

2020 2.4 4.9 0.2 1.2

2021 2.0 5.1 0.2 1.5 5.6

2022 1.6 5.1 0.1 1.5

2023 1.3 4.9 0.1 1.5

2024 1.2 5.1 0.1 1.5

2025 1.2 5.1 0.1 1.5

2026 1.1 4.9 0.1 1.5

2027 1.1 5.0 0.1 1.5

2028 1.0 5.1 0.1 1.5

2029 1.0 4.4 0.1 1.5

2030 0.8 3.4 0.1 1.5

2031 0.6 2.5 0.1 1.5

2032 0.3 1.3 0.0 1.5

2033 0.1 0.5 0.0 1.5

2034 0.1 0.5 0.0 1.5

2035 1.0

2036 1.9

2037 3.8

2038 12.4

2039

2040

2041

Total (Platform) 7.8 25.1 0.7 26.9 24.6

Notes:

2017 production is estimated from data available through 31 July 2017

Gas rate profile updated based on a GOR value from the Operator's Mbal model

NGL assumption provided by Rockrose: yield of 0.010258018 ton/bbl based on the 2010-2013 average

No CAPEX foreseen for Howe

No cost share with Nelson, Howe pays a tariff instead, included in the economic model

OPEX profile aligned to 2017 Operator's Budget (excluding tariff). Flat profile assumed. 

ABANDEX as per Rockrose's proposal (unaudited by ERCE): ABANDEX to be phased with Nelson's abandondement cost

Year
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Table 9.7: Economic Input for Ross Field: Proved Case 

Oil Rate Gas Rate NGL Cost Share Ross Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 0.36 4.1 0.1

2019 0.31 1.9

2020 0.22 3.7

2021 0.15 1.9

2022 0.09 3.7 4

2023 0.09 1.9 9

2024 0.04 1.0 43

2025 125

2026 77

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

Total 0.5 18.0 258.4

Notes:

2017 production is estimated from data available through 28 September 2017

CoP is assumed on June 30th 2024 - production rates are annualised

RP2 and RP3 back on stream and included in the forecast

No CAPEX foreseen

OPEX: 2018 forecast and budget accepted. Remaining profile as per Rockrose profile YE2016. Assume subsea inspection required on alternating years

No cost share with Blake, Ross pays a tariff instead. Bleo-Holm work scopes for Ross are included in Blake's input for economics.

ABANDEX as per Rockrose's proposal (unaudited by ERCE): phasing proposed by Rockrose and incorporating July 2017 forecast update

Year
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Table 9.8: Economic Input for Ross Field: Proved + Probable Case 

Oil Rate Gas Rate NGL Cost Share Ross Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 0.53 4.1 0.1

2019 0.50 1.9

2020 0.42 3.7

2021 0.37 1.9

2022 0.31 3.7 4

2023 0.24 1.9 9

2024 0.11 1.0 43

2025 125

2026 77

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

Total 0.9 18.0 258.4

Notes:

2017 production is estimated from data available through 28 September 2017

CoP is assumed on June 30th 2024 - production rates are annualised

RP2 and RP3 back on stream and included in the forecast

No CAPEX foreseen

OPEX: 2018 forecast and budget accepted. Remaining profile as per Rockrose profile YE2016. Assume subsea inspection required on alternating years

No cost share with Blake, Ross pays a tariff instead. Bleo-Holm work scopes for Ross are included in Blake's input for economics.

ABANDEX as per Rockrose's proposal (unaudited by ERCE): phasing proposed by Rockrose and incorporating July 2017 forecast update

Year
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Table 9.9: Economic Input for Ross Field: Proved + Probable + Possible Case 

Oil Rate Gas Rate NGL Cost Share Ross Opex Drilling Other Capex Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 0.69 4.1 0.1

2019 0.70 1.9

2020 0.63 3.7

2021 0.58 1.9

2022 0.53 3.7 4

2023 0.48 1.9 9

2024 0.22 1.0 43

2025 125

2026 77

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

Total 1.4 18.0 258.4

Notes:

2017 production is estimated from data available through 28 September 2017

CoP is assumed on June 30th 2024 - production rates are annualised

RP2 and RP3 back on stream and included in the forecast

No CAPEX foreseen

OPEX: 2018 forecast and budget accepted. Remaining profile as per Rockrose profile YE2016. Assume subsea inspection required on alternating years

No cost share with Blake, Ross pays a tariff instead. Bleo-Holm work scopes for Ross are included in Blake's input for economics.

ABANDEX as per Rockrose's proposal (unaudited by ERCE): phasing proposed by Rockrose and incorporating July 2017 forecast update

Year
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Table 9.10: Economic Input for Blake Field: Proved Case 

Oil Rate Gas Rate NGL Bleo Holm OPEX Blake Field OPEX Drilling Bleo Holm Extension Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 8.3 69.0 3.3 11.5

2019 7.7 78.1 4.9 9.9

2020 7.2 77.5 2.1 2.6

2021 6.7 80.5 1.9 1.3

2022 6.3 74.2 1.9 1.3 3.3

2023 5.9 74.2 1.9 1.3 3.3

2024 3.0 33.6 0.9 0.3 10.0

2025 91.6

2026 58.3

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

Total 16.4 483.9 16.9 28.3 166.6

Notes:

2017 production is estimated from data available through 30 September 2017

CoP is assumed on June 30th 2024 - production rates are annualised

ERCE has maintained previous costs from 2022 onwards. Total BleoHolm extension cost consistent with ERCE previous view from which scale squeeze cost has been removed

No drilling activity currently sanctioned

ABANDEX as per Rockrose's proposal (unaudited by ERCE): expenditure starts 2 years before CoP

CAPEX includes infill FEED costs

Year
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Table 9.11: Economic Input for Blake Field: Proved + Probable Case 

Oil Rate Gas Rate NGL Bleo Holm OPEX Blake Field OPEX Drilling Bleo Holm Extension Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 9.7 69.0 3.3 11.5

2019 9.5 78.1 4.9 9.9

2020 9.5 77.5 2.1 2.6

2021 8.7 80.5 1.9 1.3

2022 8.2 74.2 1.9 1.3 3.3

2023 7.8 74.2 1.9 1.3 3.3

2024 3.9 33.6 0.9 0.3 10.0

2025 91.6

2026 58.3

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

Total 20.9 483.9 16.9 28.3 166.6

Notes:

2017 production is estimated from data available through 30 September 2017

CoP is assumed on June 30th 2024 - production rates are annualised

ERCE has maintained previous costs from 2022 onwards. Total BleoHolm extension cost consistent with ERCE previous view from which scale squeeze cost has been removed

No drilling activity currently sanctioned

ABANDEX as per Rockrose's proposal (unaudited by ERCE): expenditure starts 2 years before CoP

CAPEX includes infill FEED costs

Year
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Table 9.12: Economic Input for Blake Field: Proved + Probable + Possible Case 

Oil Rate Gas Rate NGL Bleo Holm OPEX Blake Field OPEX Drilling Bleo Holm Extension Abandex

(Mstb/d) (MMscf/d) (Mbbl/d) (£ MM) (£ MM) (£ MM) (£ MM) (£ MM)

2018 12.3 69.0 3.3 11.5

2019 12.8 78.1 4.9 9.9

2020 13.3 77.5 2.1 2.6

2021 12.2 80.5 1.9 1.3

2022 11.5 74.2 1.9 1.3 3.3

2023 10.9 74.2 1.9 1.3 3.3

2024 5.5 33.6 0.9 0.3 10.0

2025 91.6

2026 58.3

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

Total 28.6 483.9 16.9 28.3 166.6

Notes:

2017 production is estimated from data available through 30 September 2017

CoP is assumed on June 30th 2024 - production rates are annualised

ERCE has maintained previous costs from 2022 onwards. Total BleoHolm extension cost consistent with ERCE previous view from which scale squeeze cost has been removed

No drilling activity currently sanctioned

ABANDEX as per Rockrose's proposal (unaudited by ERCE): expenditure starts 2 years before CoP

CAPEX includes infill FEED costs

Year
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10. Appendix 3: Nomenclature 

10.1. Units and their abbreviations 

 

°C  degrees Celsius 

°F  degrees Fahrenheit 

bbl When referenced to water = to 1 barrel.  

When referenced to oil in Nelson a bbl is a pipeline barrel in Nelson assumed at 0.953 

stb/pipeline bbl 

bbl/d When referenced to water = to 1 barrel per day  

When referenced to oil in Nelson, this is a pipeline barrel per day in Nelson assumed 

at 0.953 stb/pipeline bbl 

Bscf  thousands of millions of standard cubic feet 

boe  barrels of oil equivalent, where 6000 scf of gas = 1 bbl of oil 

cp  centipoises 

ft  feet 

ftMDRKB feet below Kelly Bushing  

ftTVDSS feet subsea 

km  kilometres 

m  metres 

M or MM thousands and millions respectively 

md   millidarcy 

mTVDSS metres subsea 

ppm  parts per million 

psia  pounds per square inch absolute 

psig  pounds per square inch gauge 

pu  porosity unit 

rcf  cubic feet at reservoir conditions 

rb  reservoir barrels 

scf standard cubic feet measured at 14.7 pounds per square inch and 60 degrees 

Fahrenheit 

scf/d  standard cubic feet per day 

stb a stock tank barrel which is 42 US gallons measured at 14.7 pounds per square inch 

and 60 degrees Fahrenheit 

stb/d  stock tank barrels per day 
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10.2. Resources Categorisation 

 

The following are SPE PRMS terms, defined in Section 8:  

Proved  Proved  

Probable Probable 

Possible Possible 

2P or P+P Proved + Probable 

3P or P+P+P Proved + Probable +Possible 

P10  10 per cent probability = Proved + Probable + Possible, or 3P 

P50  50 per cent probability = Proved + Probable, or 2P 

P90  90 per cent probability = Proved, or 1P 

1C  Low Estimate Contingent Resources 

2C  Best Estimate Contingent Resource 

3C  High Estimate Contingent Resource 

remaining when stating Reserves of petroleum, the total amount of petroleum that is expected 

to be produced from the reference date to the end of production 

  



Rockrose Competent Person Report for Certain UK Assets     

 
November 2017 

10.3. Terms and their abbreviations 

 

Bg  gas formation volume factor, in scf/rcf 

BHA  bottom hole assembly 

Bo  oil shrinkage factor or formation volume factor, in rb/stb 

CGR  condensate gas ratio 

CoP  cessation of production 

CO2  carbon dioxide 

CPI  computer processed information log# 

DCA  decline curve analysis 

DST  drill stem test 

Eg  gas expansion factor 

FBHP  Flowing bottom hole pressure 

FDP  field development plan 

FMB  flowing material balance 

FTHP  flowing tubing head pressure 

FVF  formation volume factor 

FWL  free water level 

GDT  gas down to 

GEF  gas expansion factor 

GIIP  gas initially in place 

GOC  gas oil contact 

GRV  gross rock volume 

GWC  gas water contact 

H2S  hydrogen sulphide 

HLV  Heavy Lift Vessel 

kh  permeability thickness 

Kr   relative permeability 

LNG  liquefied natural gas 

LPG  liquefied petroleum gas 

LTC  long term compression 

MD  measured depth 

MSL  mean sea level 

NBP  National Balancing Point 

NTG  net to gross ratio 

N2  nitrogen 

NPV xx  net present value at xx discount rate 
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NUI  normally unmanned installation 

ODT  oil down to 

OWC  oil water contact 

Phi  porosity 

Phie  effective porosity 

Phit  total porosity 

PI  productivity index, in stb/d/psi for oil or MMscf/d/psi or Mscf/d/psi for gas 

PSDM  post stack depth migration 

PSTM  post stack time migration 

PVT  pressure volume temperature experiment 

RCA  routine core analysis 

Rs  solution gas oil ratio 

STOIIP  stock tank oil initially in place  

Sw  water saturation 

Swc  connate water saturation 

TD  total depth 

THP  tubing head pressure 

TVD  true vertical depth 

TWT  two way time 

WGR  water gas ratio 

WOR  water oil ratio 

WUT  water up to 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




