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1. Executive Summary  
 

Prime Oil & Gas Coöperatief U.A. (άtǊƛƳŜέ) has retained RISC (UK) Limited (άRISCέ) to carry out an 

independent technical review of reserves and contingent resources in offshore Nigeria licences OML 127, 

Petroleum Mining Leases PML 2, PML 3 & PML 4 and Petroleum Prospecting License PPL 261 (NB: PML 2, 

PML 3 & PML 4, and PPL 261 were formerly known as OML 130). The audit is reported in two volumes. The 

1P, 2P and 3P reserve volumes and 1C, 2C and 3C contingent resource volumes of the Agbami, Akpo and 

Egina producing fields and the Akpo West, Preowei and Ikija fields are reported in this volume (Volume 1) 

and the prospective resources in another volume (Volume 2). 

wL{/ Ƙŀǎ ǊŜǾƛŜǿŜŘ ǘƘŜ ǊŜǎŜǊǾŜǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ {ƻŎƛŜǘȅ ƻŦ tŜǘǊƻƭŜǳƳ 9ƴƎƛƴŜŜǊǎΩ 

internationally recognised Petroleum Resources Management System (SPE-PRMS)1. A summary of the net 

oil and gas reserves attributable to Prime are summarised in Table 1-1. ¢ƘŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŘ wL{/Ωǎ 

estimates of reserves and contingent resources are based on data provided by Prime to the end of November 

and some of December 2023. 

 

Table 1-1: Reserves Net to Prime as of 1 January 2024 

Net Entitlement Oil/Condensate and Sales Gas Unit 
Reserves 

1P 2P 3P 

Licence OML 127 

Agbami Field Oil MMstb 19.3 30.7 38.2 

Licence PML 2, PML 3 & PML 4 (formerly part of OML 130) 

Akpo Field Oil  MMstb 11.7 18.4 25.2 

Akpo Field Sales Gas Bcf 27.0 60.5 98.2 

Akpo West Field Oil MMstb 1.4 1.9 2.4 

Akpo West Field Sales Gas Bcf 10.6 22.0 39.7 

Egina Field Oil MMstb 18.0 32.2 44.4 

Egina Field Sales Gas Bcf 6.7 11.7 18.1 

Preowei Field Oil MMstb 12.4 18.7 24.1 

Preowei Field Sales Gas Bcf 5.4 8.5 11.2 

Notes: 

1. Prime Reserves are stated at its net entitlement. 

2. Sales Gas resources are adjusted for fuel gas. 

3. Volumes are based on conversion of both licences to PIA terms.  

4. Agbami has zero sales gas, therefore zero sales gas reserves. 

 

 
 
1 SPE/WPC/AAPG/SPEE/SEG/SPWLA 2018 Petroleum Resources Management System. 
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The economic analysis of each licence has been carried out using an effective date of 1 January 2024 and the 

economic terms of the new Nigerian Petroleum Industry Act (PIA) from the conversion dates of 1 March 

2023 and 1 June 2023 for OML 127 and OML 130 respectively. 

All costs quoted are in US dollars US$ in real terms with reference date 1 January 2024. 

Prime holds an 8% working interest in OML 127 which covers part of the Agbami field. Agbami has been 

unitised over OML 127 and OML 128 approximately 62.5% and 37.5% respectively.  

Prime holds a net 16% working interest in PML 2, PML 3, PML 4 and PPL 261 (formerly known as OML 130) 

which covers the Akpo, Akpo West, Egina, Egina South and Preowei fields. Prime is part of a Production 

Sharing Agreement (PSA) in each licence and therefore net reserves are calculated using net entitlement, 

not working interest. The method used for calculating Prime net entitlement reserves is described in Section 

9.3 of this report. 

The Akpo, Egina and Agbami fields are in production. The Preowei field is under development, with first oil 

expected September 2027. A field development plan has been approved for D-P5 and Akpo West. 

wL{/Ωǎ ŜǎǘƛƳŀǘŜǎ ƻŦ ƎǊƻǎǎ ŦƛŜƭŘ ǊŜǎŜǊǾŜǎ ŀǎ ƻŦ м WŀƴǳŀǊȅ нлн4 are shown in Table 1-2. 

 

Table 1-2: Gross Field Volumes as of 1 January 2024 

Gross Field Oil/Condensate and Sales Gas Unit 
Reserves 

1P 2P 3P 

Agbami Field Oil1 MMstb 203.9 364.4 477.5 

Akpo Field Oil MMstb 64.9 105.2 152.2 

Akpo Field Sales Gas Bcf 159.5 366.8 608.8 

Akpo West Field Oil2 MMstb 12.9 18.5 19.7 

Akpo West Field Sales Gas2 Bcf 75.8 148.6 253.4 

Egina Field Oil MMstb 106.9 194.6 275.4 

Egina Field Sales Gas Bcf 41.6 72.8 113.1 

Preowei Field Oil MMstb 72.3 113.1 148.8 

Preowei Field Sales Gas Bcf 33.8 52.9 69.7 

Notes: 

1. This Table 1-2 refers to gross field volumes, which is 100% of the field's production. Table 1-3 refers to gross 
licence volumes (e.g.: Agbami is multiplied by the OML 127 unitization of approx. 62.5%). 

2. Akpo West volumes include volumes from Akpo life extension due to presence of Akpo West of 4.8 MMstb & 
9.5 Bcf in the 1P case, 6.7 MMstb & 11.2 Bcf in the 2P case, and 4.3 MMstb and 5.1 Bcf in the 3P case. 

3. Sales Gas resources are adjusted for fuel gas. 

4. Volumes are based on conversion of both licences to PIA terms.  

5. Agbami has zero sales gas, therefore zero sales gas reserves. 
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We have included a reserves reconciliation between the year-end 2022 RISC reserves report and those for 

this year-end 2023 RISC reserves report (Table 1-3). Both sets of year-end reserves have reported 

recoverable volumes to the earlier of the field economic cut-off, or the end of the PIA licence periods. 

 

Reserves 

RISC has analysed the incremental economics of all undeveloped and contingent projects. We are satisfied 

that all reserves projects are economically viable in a 1P, 2P and 3P case when using the oil price forecast.  
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Table 1-3: Reserves reconciliation compared to Year-End 2022 report 

Oil/Condensate and Sales Gas Unit 
Reserves 

1P 2P 3P 

Licence OML 127 

Agbami Field Oil Gross at 1 Jan 2023 MMstb 142.3 233.2 322.8 

Agbami production, 1 Jan 2023 to 31 Dec 2023 MMstb 22.2 

Revisions (unit share) MMstb 7.3 16.6 -2.3 

Agbami Field Oil Gross on 1 Jan 2024 MMstb 127.4 227.6 298.3 

 

Licences PML 2, PML 3 & PML 4 (formerly known as OML 130) 

Akpo Field Oil Gross at 1 Jan 2023 MMstb 87.4 137.4 197.8 

Akpo Field production, 1 Jan 2023 to 31 Dec 2023 MMstb 25.5 

Akpo Field Revisions MMstb 15.8 11.8 -0.4 

Akpo Field Oil Gross on 1 Jan 2024 MMstb 77.8 123.7 171.9 

 

Egina Field Oil Gross at 1 Jan 2023 MMstb 133.0 225.7 324.2 

Egina Field production, 1 Jan 2023 to 31 Dec 2023 MMstb 33.9 

Egina Field Revisions MMstb 7.8 2.8 -14.9 

Egina Field Oil Gross on 1 Jan 2024 MMstb 106.9 194.6 275.4 

 

Preowei Field Oil Gross at 1 Jan 2023 MMstb 72.3 113.0 148.8 

Preowei Field Revisions MMstb 0.0 0.1 0.0 

Preowei Field Oil Gross on 1 Jan 2024 MMstb 72.3 113.1 148.8 

 

Sales Gas Gross at 1 Jan 2023 Bcf 410.6 617.1 1,140.9 

Sales Gas production, 1 Jan 2023 to 31 Dec 2023 Bcf 119.2 

Sales Gas Revisions Bcf 19.3 143.3 23.3 

Sales Gas Gross on 1 Jan 2024 Bcf 310.6 641.2 1,045.0 

Notes: 

1. CƻǊ ha[ мнт άDǊƻǎǎέ ƭƛŎŜƴŎŜ ǊŜǎŜǊǾŜǎ ŀǊŜ снΦпсмф҈ ƻŦ ǘƻǘŀƭ ŦƛŜƭŘ ǊŜǎŜǊǾŜǎ ŀǎ ƻŦ м WŀƴǳŀǊȅ нлн4. 

2. For PML 2, PML 3 & PML 4 (formerly known as OML 130) άDǊƻǎǎέ ƭƛŎŜƴŎŜ ǊŜǎŜǊǾŜǎ ŀǊŜ млл҈ ƻŦ total field reserves. 

3. Akpo field reserves include Akpo West.  

4. Sales Gas resources are adjusted for fuel gas. 

5. Volumes are based on conversion of both licences to PIA terms.  
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Contingent Resources 

In addition, Prime identified potential projects that are classified as contingent resources. The contingent 

resources are dependent on maturing technical work, further approvals, and ongoing production from the 

host fields. The net oil and gas contingent resources attributable to Prime are summarised in Table 1-4. 

 

Table 1-4: Contingent resources Net to Prime as of 1 January 2024 

Net Entitlement Oil/Condensate and Sales Gas Unit 
Contingent Resources 

1C 2C 3C 

Agbami 6 PAIDP Wells 
Prime net oil entitlement MMstb 2.9 2.9 3.4 

Prime net gas entitlement Bcf 0.0 0.0 0.0 

Ikija (4 wells) 
Prime net oil entitlement MMstb 6.5 10.1 11.8 

Prime net gas entitlement Bcf 0.0 0.0 0.0 

Akpo 5 Infill Wells 
Prime net oil entitlement MMstb 3.3 4.3 5.5 

Prime net gas entitlement Bcf 6.2 9.6 12.5 

Akpo MGI 
Prime net oil entitlement MMstb 5.9 8.0 9.3 

Prime net gas entitlement Bcf -21.2 -19.0 4.2 

Preowei 8 Infill Wells 
Prime net oil entitlement MMstb 3.3 5.7 6.6 

Prime net gas entitlement Bcf 1.5 2.7 3.2 

Egina South (12 wells) 
Prime net oil entitlement MMstb 3.0 5.6 7.7 

Prime net gas entitlement Bcf 2.0 3.7 5.1 

Notes:  

1. Prime resources are stated at its net entitlement. 

2. Sales Gas resources are adjusted for fuel gas. 

3. Volumes are based on conversion of both licences to PIA terms.  

4. OML-127 has zero sales gas, therefore zero sales gas resources from Agbami and Ikija. 
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Fuel gas reserves 

Prime fuel gas reserves are included in Table 1-5. 

 

Table 1-5: Prime Fuel Gas reserves as of 1 January 2024 

Gas Consumed in Operations Unit 
Reserves 

1P 2P 3P 

Agbami net entitlement Bcf 6.7 8.4 8.4 

Akpo net entitlement Bcf 1.9 3.2 4.6 

Akpo West net entitlement Bcf 1.4 2.0 2.6 

Egina net entitlement Bcf 6.5 12.7 16.0 

Preowei net entitlement Bcf 0.2 0.3 0.4 

Notes: 

1. Prime net entitlement for gas is calculated using the method described in section 9.3 of this report. 

2. Volumes are based on conversion of both licences to PIA terms.  

3. Fuel gas reserves are not to be added to the sales gas reserves and must be reported separately. 

 

SPE PRMS2 2018 states that gas used as fuel for operations may be included as Reserves or Resources but 

only when these volumes are recorded separately. These are not sales volumes but are gas volumes 

consumed in the operations (CiO). 

The split between Developed and Undeveloped reserves for both oil and gas is shown in Table 1-6. 

 
 
2 Society of Petroleum Engineers Petroleum Resources Management System 
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Table 1-6: Developed and Undeveloped Reserves gross to licence and net to Prime as of 1 January 2024 

Oil Unit 
Reserves 

1P 2P 3P 

Developed, gross to licence MMstb 248.6 452.0 596.6 

Undeveloped, gross to licence MMstb 135.7 207.1 297.7 

Total, gross to licence MMstb 384.3 659.0 894.4 

 

Developed, Prime net entitlement MMstb 39.9 69.1 89.3 

Undeveloped, Prime net entitlement MMstb 22.9 32.8 45.1 

Total, Prime net entitlement MMstb 62.8 101.9 134.4 

Sales gas 

Developed, gross to licence Bcf 115.5 228.9 375.5 

Undeveloped, gross to licence Bcf 195.2 412.3 669.5 

Total, gross to licence Bcf 310.6 641.2 1,045.0 

 

Developed, Prime net entitlement Bcf 18.5 36.6 60.1 

Undeveloped, Prime net entitlement Bcf 31.2 66.0 107.1 

Total, Prime net entitlement Bcf 49.7 102.6 167.2 

Notes: 

1. CƻǊ ha[ мнт άDǊƻǎǎέ ƭƛŎŜƴŎŜ ǊŜǎŜǊǾŜǎ ŀǊŜ 62.4619% of total field reserves. 

2. Prime net entitlement for oil is calculated using the method described in section 9.3 of this report. 

3. Prime net entitlement for gas in PML 2, PML 3 & PML 4 and PPL 261 (formerly known as OML 130) is 16%. 

4. Sales Gas resources have had fuel gas deducted. 

5. Volumes are based on conversion of both licences to PIA terms.  

6. Additions beyond the field level have all been made arithmetically, as a result RISC cautions that the 1P aggregate quantities may be 
conservative estimates and the 3P aggregate quantities may be optimistic due to portfolio effects. 

 
 

Table 1-7: New licence names for Prime fields formerly licenced under OML 130 

LICENCE PML 2 PML 3 PML 4 PPL 261 

FIELD NAME Akpo Egina Preowei Egina South 

 

Key uncertainties: Use of decline curves in Egina Field to forecast production and switch to reservoir model. 

Key risks: Government-regulated reduction in production volumes to meet changes in OPEC quotas. 
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2. Introduction 

2.1. Asset/Portfolio Description 

Prime has an 8% working interest in OML 127. The Agbami Field straddles OML 127 and OML 128, 

approximately 70 miles south-southwest from the nearest Nigerian shoreline and approximately 220 miles 

southeast of Lagos. OML 127 also contains the undeveloped Ikija field discovery. 

Prime has a 16% working interest in PML 2, PML 3 & PML 4 and PPL 261 (formerly known as OML 130). This 

covers the Akpo, Akpo West, Egina, Egina South and Preowei fields, approximately 130 km from the nearest 

Nigerian shoreline. Water depths for the licences range from 1,100 to 1,700 m. 

 

 

Figure 2-1: Location map 

 

Agbami field commenced production in 2008 and reached a plateau rate of 250,000 bopd in 2009. A total of 

30 production wells, 10 water injection wells and 5 gas injection wells have been drilled. Field average oil 

production rate in 2023 was about 98 Mstb/d. Production is via a dedicated FPSO and there is no gas export. 

All gas is reinjected, used as fuel, or flared. Undeveloped reserves include 6 wells of the PAIDP (Post Agbami 

Infill Drilling Project3) and a workover. Contingent resources include 6 additional infill wells plus a potential 

gas blowdown project. 

 
 
3 AIDP acronym taken from 2021 Field Development Plan 
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Akpo field production started in 2009 with a plateau rate of 180,000 bopd reached in 2010. By end 2020, 27 

oil producers, 19 water injectors and 2 gas injectors had been drilled, spread across the 5 main reservoirs (A, 

B+C, D, EF, and G). As of 31 December 2023, there have been 29 oil producers, 18 water injectors and 2 gas 

injectors spread across the 6 main reservoirs (AU, AL, B+C, D, EF and G). Akpo contains a critical fluid that 

has also been described as condensate or light oil with an original GOR of approximately 3,500 scf/bbl. There 

is a significant variation of fluid properties with depth without sharp gas-oil contacts. Pressure maintenance 

at or near initial pressure is required and is provided by both water and gas injection. Cumulative oil 

production up to and including 31 December 2023 was 664 MMstb (estimated). Part of the produced gas is 

re-injected for pressure maintenance and the remaining part is transported via an export line to the Nigeria 

LNG plant (NLNG) via the Akpo-Amenam pipeline with cumulative gas production of 2.47 Tcf, cumulative 

injection 0.90 Tcf and cumulative gas export of 1.43 Tcf on 31 December 2023. 

 

Egina production commenced at end 2018 and achieved a plateau rate of 200,000 bopd in 2019. Gas is 

exported to shore and the NLNG, via the Akpo-Amenam pipeline. Water injection started in February 2019 

and reached 300,000 bpd mid 2019 with 14 injectors. Water production started in May 2019 and is currently 

95,000 bwpd. The GOR was steady at 650 to 700 scf/stb but increased from 65 MMscf/d in May 2023 to 170 

MMscf/d in November 2023 before dropping back to 70MMscf/d in December 2023. Cumulative oil 

production up to and including 31 December 2023 is 256.1 MMstb. Sixteen injectors have injected 425.7 

MMbbl water. Cumulative water production is 59.3 MMbbl, with a field water cut of 51%. 

Table 2-1: Asset summary 

Asset 
Operator 

Working 
Interest 

Status Licence expiry date 
PIA Term 

Effective Date Country Licence 

Nigeria 

OML 
127 

Chevron 
8% of 

Licence 
Agbami producing December 2024 1 March 2023 

OML 
130 

Total 
16% of 
Licence 

Akpo and Egina 
producing; Akpo West 

and Preowei under 
development 

February 2025 1 June 2023 

PML 
2/3/4 & 
PPL 261 

(formerly 
OML 
130) 

Total 
16% of 
Licence 

Akpo and Egina 
producing; Akpo West 

and Preowei under 
development and 

Egina South (PPL 261) 

February 2045 1 June 2023 

 

Preowei is under development and FID is expected in 2024. Drilling is planned to commence in Q1 2027 

leading to first oil in Q3 2027. It will have 8 oil producers and 8 water injectors, tied back to the Egina FPSO 

for oil and gas export. Plateau production of 60,000 bopd is expected. Further development potential 

(contingent resources) includes 4 additional producer-injector pairs. 

This resource assessment is based on conversion of both licences to the Petroleum Industry Act (PIA). Prime 

have assumed conversion dates of 1 March 2023 for both OML 130 and OML 127. A summary of the assets 

and licences is given in Table 2-1 and Table 2-2.  
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2.2. Terms of Reference 

Prime Oil & Gas Coöperatief ¦Φ!Φ όάtǊƛƳŜέύ Ƙŀǎ ǊŜǘŀƛƴŜŘ wL{/ ό¦Yύ [ƛƳƛǘŜŘ όάwL{/έύ ǘƻ ŎŀǊǊȅ ƻǳǘ ŀƴ 

independent technical review of reserves and contingent resources in offshore Nigeria licences OML 127 and 

PML 2, PML 3 & PML 4 and PPL 261 (formerly known as OML 130).  

This review included an assessment of three producing fields (Egina, Agbami and Akpo), one field 

approaching FID (Preowei), one field in development planning (Akpo West) and three undeveloped 

discoveries (Ikija Hanging Wall, Ikija Foot Wall and Egina South). 

 

Table 2-2: Assets covered in reports 

Report Asset Block Resource Type Status 

Contained in this Report: 
Volume 1 ς Reserves & 
Contingent Resources 

Agbami OML 127 Reserves Producing 

Akpo PML 2 Reserves Producing 

Egina PML 3 Reserves Producing 

Akpo West PML 2 Reserves Discovery 

Preowei PML 4  Reserves Discovery 
 

Agbami OML 127 Contingent Discovery 

Ikija Foot Wall OML 127 Contingent Discovery 

Ikija Hanging Wall OML 127 Contingent Discovery 

Preowei PML 4 Contingent Discovery 

Akpo PML 2  Contingent Discovery 

Akpo West PML 2 Contingent Discovery 

Egina PML 3 Contingent Discovery 

Egina South PPL 261 Contingent Discovery 

 

Volume 2 - Exploration 
(Prospective Resources) 

Ikija Deep OML 127 Prospective Prospect 

Endi Foot Wall OML 127 Prospective Prospect 

Egina Deep PML 2  Prospective Prospect 

Egina South Deep PPL 261 Prospective Prospect 

Egina West PML 3 Prospective Prospect 

Akpo Deep PML 2  Prospective Prospect 

Egina South PPL 261 Prospective Prospect 
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Figure 2-2: Location of Assets in PML 2, PML 3, PML 4 and PPL 261 (formerly known as OML 130) 
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2.3. Basis of Assessment 

The data and information used in the preparation of this report were provided by Prime, supplemented by 

public domain information. RISC has relied upon the information provided and has undertaken the 

evaluation on the basis of a review of existing interpretations and assessments as supplied making 

adjustments that in our judgment were necessary. Our assessment for the producing assets is based on 

production data to end November 2023. 

RISC has reviewed the reserves/resources in accordance with the Society of Petroleum Engineers 

internationally recognised Petroleum Resources Management System (PRMS) 2018.  

We have reviewed the production forecasts, development plans and costs prepared by Prime. The reserves 

presented in this report are based on Brent quality oil price projections of US$75/bbl (RT20244), long term 

ŀƴŘ ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ ƳŀŎǊƻŜŎƻƴƻƳƛŎǎ ƻŦ ŘŜƳŀƴŘ ŀƴŘ hǇŜŎΩǎ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ƻƛƭ ǇǊƛŎŜΦ 

¢ƘŜ ŜŎƻƴƻƳƛŎ ƳƻŘŜƭ ŦƻǊ ǘƘŜǎŜ ŀǎǎŜǘǎ ǿŀǎ ǇǊƻǾƛŘŜŘ ōȅ tǊƛƳŜ ŦƻǊ wL{/Ωǎ ǳǎŜ ƛƴ ǘƘƛǎ ǊŜǾƛŜǿΦ wL{/ Ƙŀǎ ǘǊŀŎŜŘ 

and checked the flow of calculations in the economic model as part of its quality control of outputs. 

Unless otherwise stated, all resources presented in this report are gross (100%) quantities with an effective 

date of 1 January 2024. All costs are in US$ real terms with a reference date of 1 January 2024 (RT2024). 

We have not conducted a site visit to the offshore discoveries and prospects. 

OPEC quotas that were imposed in previous years are no longer applicable and the fields can produce at full 

capacity.  

  

 
 
4Real Terms 2024 
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3. OML 127 ς Agbami Field Reserves 

3.1. Field Description 

The Agbami Field is located in the OML 127/128 Blocks approximately 70 miles south-southwest from the 

nearest Nigerian shoreline and approximately 220 miles southeast of Lagos in water depths between 1,280 

and 1,650 m (4,200 ft and 5,410 ft). The Agbami-1 discovery well was spudded on 15 July 1998 and 

encountered 420 net feet of pay, in multiple oil zones from 8,200 ft to the total depth of 12,400 ft-TVDSS. A 

further five wells and one side-track were drilled between 1999 and 2001 to appraise the field. A second 

phase of delineation and development began in 2003 with 15 additional wells drilled before first oil. The 

project received FID in June 2004.  

The field straddles OML 127 and OML 128. The Equity Determination in 2010 apportioned resources between 

block OML 127 and OML 128 approximately 62.5% and 37.5% respectively. The 2012 Final Redetermination 

was referred to an Expert who determined an OML 127 equity of 72.064%. This final equity revision is 

pending implementation and for this report RISC has retained the 2010 determination.  

In June 2023, OML127 licence was converted to the PIA terms with the new terms effective 1st March 2023 

and the producing area within OML127 is now known as Agbami PML. An application for licence renewal 

post December 2024 was submitted in November 2023. As per previous audit, RISC considers there is a 

reasonable expectation that an extension/renewal of 20 years will be granted (Section 9.2). 

The field commenced production on 28 July 2008 at an initial production rate of approximately 95,000 bopd 

from five wells. The field reached peak (plateau) production of 250,000 bopd on 13 August 2009. The field 

was developed in three main Phases with drilling of additional infill wells planned to take part in two stages 

(part of the AIDP ςAgbami Infill Drilling Project). AIDP Stage 1 commenced in 2016. A total of 30 production 

wells, 10 water injection wells and 5 gas injection wells have been drilled. Agbami Field gross oil production 

averaged 98 Mstb/d in 2023. 

Production is via a dedicated FPSO and there is no gas export. All gas is reinjected, used as fuel, or flared. 

Undeveloped reserves include 6 infill oil wells of the Post-AIDP programme plus 1 subsea well intervention 

(SSWI) planned to be drilled in 2026/7. An ongoing programme of 3 acid stimulations/year is assumed to 

maintain well productivity. 

Contingent resources include 4 further infill oil production wells and 2 water injectors to be drilled in 2027/8 

plus a potential gas blowdown starting 2037.  

 

3.1.1. Geoscience Overview 

The following section represents a summary of the geological evaluation of the field described in the Agbami 

Field Development Plan (Agbami FDP Revision 5, November 2021, in addition to other presentation material 

and reports provided by Prime. 

Regionally the Agbami field lies in the Niger Delta front and is associated with compressional tectonics, such 

as toe thrusts and folds, at the transition between the oceanic and continental crusts (Figure 3-1). 
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Figure 3-1: Regional Cross Section Across the Niger Delta 

 

The Agbami structure is a double-plunging anticline, spanning approximately 14 km, forming a large 4-way 

dip closure which is cut by a significant NE-SW thrust fault along the crestal axis (often referred to as the 

Ψaŀƛƴ ¢ƘǊǳǎǘ CŀǳƭǘΩ Figure 3-2 and Figure 3-3). The field is comprised of four major stacked reservoir units of 

Miocene age named 13 MY (Million Years), 14 MY, 16 MY, and 17 MY. Each reservoir is vertically subdivided 

into multiple stratigraphic units. The field subdivided into three main areas by the main NW-SE thrust fault 

and a NE-SW trending fault. The hanging wall/up-ǘƘǊƻǿƴ ōƭƻŎƪ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άLƴōƻŀǊŘ ōƭƻŎƪέ ŀƴŘ 

comprises of two areas (Area 1 and 2) while the foot wall/down-ǘƘǊƻǿƴ ōƭƻŎƪ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άhǳǘōƻŀǊŘ 

ōƭƻŎƪέ ŀƴŘ Ƙŀǎ ƻƴŜ ŀǊŜŀ (Area 3). The reservoirs are considered to be largely in pressure communication 

both vertically and laterally across the three main areas on a geological timescale, supported by interference 

testing and production data analysis, but this still remains an uncertainty particularly when considering the 

lateral variability of the main reservoir facies. 
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Figure 3-2: Agbami Main Structural configuration and Agbami 13 Type well 

 

Figure 3-3: Agbami Field 17 MY Depth Structure Map 
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Several 4D seismic surveys have been acquired over the Agbami Field. The 4D baseline survey was acquired 

in 2010 with the first 4D Monitor survey (M1) acquired in 2012-2013. Another monitor survey (M2) was 

acquired in 2017 and has been used in the preparation of FDP Rev5. A third 4D monitor survey (M3) is 

planned for April 2024.  

The monitor surveys have been successful in enhancing the seismic data quality and understanding of the 

Agbami field and in particular in helping to identify water movement and swept/unswept areas of the field. 

Seismic resolution is not sufficient to identify individual sands, but on a gross reservoir basis there is good 

correlation between seismic and wells with seismic amplitudes highlighting the major reservoir intervals and 

hydrocarbon contacts.  

Depth conversion and velocity uncertainty has been extensively studied by the operator and with an excess 

of 40 well penetrations are not seen as a major uncertainty by RISC.  

The four main reservoir units (13 MY, 14 MY, 16 MY and 17 MY) are Lower to Middle Miocene age of the 

Agbada Formation. The reservoirs form a series of stacked sandstones within a background of shales with 

sandstones deposited from high and low energy turbidity currents within sub-marine channel and lobe 

complexes (Figure 3-4). Accumulations of sand bearing intervals appears to have occurred near the toe-of-

slope where depositional systems tend to range from confined to weakly confined deposits. The reservoirs 

are well characterised and correlated due to over 40 well penetrations and a significant core and log 

database. OBMI dipmeter analysis from several wells suggests the main depositional fairway for the Agbami 

reservoirs originates from the Northeast and is focused primarily within the main development area. In 

general, the Agbami reservoirs exhibit good sand development over the crest and South-eastern area, with 

deterioration in reservoir thickness and quality observed towards the North-west across the channel 

complexes. The exception to this general trend is the 14B and 17B sands which are essentially mainly 

confined to the Northwest and poorly developed to absent in the Southeast. 

The 17 MY reservoir (which accounts for approximately 80% of developed field STOIIP) is comprised of 

weakly confined channel complexes as defined by well logs, seismic, core and OBMI data. The sands are 

mostly present as organized, stacked, amalgamated channels over the field extent; with debris flows and 

mudstones representing the non-reservoir facies within this section.  

The 16 MY sandstone units are mostly non-erosive sheet and channel deposits interpreted to have been 

deposited in a confined to weakly confined system. The sands generally extend laterally over the entire 

length of the field (approximately 14 KM) suggesting a high rate of sedimentation, accumulation and 

amalgamation. The lower 16MY reservoirs generally range from broad, organized channels to restricted 

proximal sheets.  

The 14 MY sandstone units are a series of confined channels opening up into a splay deposit over the folded 

structure. Seismic geomorphology suggests the sands most likely broke the pre-existing overbank/levee 

resulting in abandonment of the sands over the 14 structure. Four facies have been identified based on AGB-

28 core description: Debris flow/MTC, Massive Channel Axis, Mud rich Channel Margin and Mudstone facies.  

The 13 MY sandstone units are a series of confined channel-levee complexes deposited in an erosionally 

confined channel system and are mostly present over the crest of the structure as imaged from seismic and 

well logs. There is evidence for a high degree of compartmentalization (more than 10 blocks), with different 

fluid contacts. This unit is minor volumetrically and is not included in this audit.  
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In general, the Agbami reservoir sandstones exhibit excellent reservoir properties with average porosities 

typically in the range of 17-25% and permeabilities in the range 150-2000 mD. Reservoir units are typically 

shale dominated on a gross basis and can be highly variable in terms of net to gross and reservoir thickness, 

although the main reservoir sand packages can be correlated across the field with a high degree of 

confidence. The lateral variability is a function of the depositional system and variation between depositional 

facies (e.g., channel vs overbank) which can make reservoir distribution difficult to predict despite the large 

number of well penetrations. Seismic data are not typically of sufficient quality / resolution to accurately 

map individual sand bodies within each reservoir. 

 

Figure 3-4: Agbami Reservoirs Deposition Model 

 

! ǊŀƴƎŜ ƻŦ {¢hLLt ǿŀǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ C5tΦ wL{/ ŎƻƴǎƛŘŜǊǎ tǊƛƳŜΩǎ ƳƻŘŜƭƭŜŘ {¢hLLt ǳǎŜŘ ƛƴ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ ǘƻ 

be a reasonable representation of the field volumes with the full uncertainty range displayed in the table 

below (Table 3-1). 

Table 3-1: Agbami Field Gross STOIIP (MMstb) from the 2021 FDP 

Field P90 P50 P10 

Agbami (14 MY, 16 MY and 17 MY) 2,372 2,685 3,189 

 

RISC was provided with results from tǊƛƳŜΩǎ ƳƻŘƛŦƛŜŘ ǾŜǊǎƛƻƴǎ ƻŦ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ !ƎōŀƳƛ Ǿс. ǎǘŀǘƛŎ ŀƴŘ 

dynamic models. There have been minor changes since the last report in January 2023. The Prime version 

contained local pore volume/permeability multipliers adjustments to better match the water cut and gas-oil 

ratios though 2023. The gross field STOIIP value in the history matched model is 2,638 MMstb. This value is 

close to the P50 value indicated in the revised FDP (2,685 MMstb).  
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3.1.2. Reservoir Fluid properties 

The fluid properties for the main 17MY reservoir (with circa 80% of the STOIIP) are given in the table below. 

Agbami oil is light, high GOR, with a bubble point circa 3,000 psi below initial reservoir pressure. Both water 

injection and gas reinjection are used to maintain reservoir pressure and the operator targets a voidage 

replacement ratio of about 1.0. 

 

Table 3-2: Reservoir fluid properties for 17MY reservoir (from 2015 FDP) 

Property Unit Oil column 

Pressure psig 3,971 

Temperature deg C 100 

Formation volume factor (Boi) rb/stb 1.6 

Gas oil ratio (Rsi) scf/stb 1,146 

Oil viscosity cP 0.23 

Stock tank oil gravity deg API 50 

 

Although significant volumes of gas are produced, there are no gas sales and therefore zero sales gas 

reserves. 

3.1.3. Production Facilities 

The Agbami subsea wells are tied back to a dedicated FPSO in water depth of approximately 1,400 m. The 

facilities can process 250,000 bopd oil and 450 MMscf/d gas. Water injection and gas injection are limited to 

450,000 bwpd and 415 MMscf/d respectively. The gas injection is at full capacity and with facility 

optimizations has reached 440 MMscf/d. However, water injection has not exceeded 270,000 bwpd and 

availability has been relatively poor (only 66% in 2023). At year end 2023 only 1 out of the 4 seawater 

injection pumps are operational and there have been a number of riser leaks. 

There is currently no gas export, so all gas is reinjected, used as fuel, or flared. Fuel gas has been circa 22 

MMscf/d since 2019. Prime has requested that the fuel gas used at Agbami be considered as reserves, which 

is allowable under PRMS (Section 3.6). 

A total of 30 production wells, 10 water injection wells and 5 gas injection wells have been drilled. At 

December 2023, 21 wells were producing. Several wells have intelligent completions, enabling selective 

zonal control, and down hole gauges. 

The wells are tied back to the FPSO through a subsea network. The oil production system has 4 production 

loops, each with two manifolds connected in series to two flowlines/risers. Each manifold is for 4 wells. The 

water injection system has 4 x 4 well manifolds each connected to the FPSO with a single flowline and riser. 

The gas injection system consists of 2 manifolds each with a flowline and riser. 
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The FPSO consists of 2 x 50% parallel crude oil gathering, processing and treatment trains in addition to 

produced water and gas processing. Crude oil is exported through an offloading buoy. An overview of the 

design capacities of the FPSO can be seen in Table 3-3. 

 

Table 3-3: Agbami FPSO capacities 

Specification Capacity 

Oil production 250,000 stb/d 

Liquid production  450,000 bbl/d 

Water injection  450,000 bbl/d 

Gas production1  450 MMscf/d 

Gas injection2 415 MMscf/d at 7,000 psi injection pressure 

Gas lift 50 MMscf/d 

Oil storage  2.15 MMbbl 

Notes: 

1. Gas production rates of 460- 480 MMscf/d are regularly achieved. 

2. Gas injection rates of up to 440 MMscf/d have been achieved. 

 

3.1.4. Production History 

Agbami started production on 29 June 2008 and the oil rate plateau of 250,000 bopd was reached in August 

2009. Agbami Field gross oil production averaged 98 Mstb/d in 2023. The estimated gross cumulative oil 

production to end December 2023 is 1089 MMstb. 

Water injection commenced in March 2009 and ramped up to above 200,000 bwpd by 2011. Water injection 

efficiency has been poor in 2023 and the average rate for 2023 is expected to be about 110 Mbbl/d. Gas 

reinjection commenced in October 2008 and is currently at the facilities capacity. Gas injection rate is 

expected to average 400 MMscf/d in 2023. 

Injection efficiency of water and gas has improved in recent years however water injection efficiency was 

poor in 2023 (66% injection efficiency). This was due to a combination of injection riser leaks and availability 

of seawater pumps. These issues are expected to be remediated in early 2024. The relatively short-term 

period of voidage replacement ratio less than 1.0 is not expected to materially impact future oil recovery. 



 
 
 

 
RISC - Final Vol 1 - POGBV Reserves & Contingent Resources Audit YE2023 (230040)  Page 13 

 

 

  

Figure 3-5: Agbami production and injection history 

Fieldwide GOR was reasonably stable and averaged about 4,400 scf/stb in 2023, which is well above the 

initial value of circa 1,100 scf/stb. Gas production is at the processing capacity and flaring limited so expected 

further rises in gas production will be managed by choking back high-GOR wells to reduce overall field 

production.  

 

  

Figure 3-6: Agbami Water cut and Gas-Oil Ratio history. 
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Water cut has risen since 2017 and has stabilised at about 30% in late 2023. Water cut has remained 

reasonably stable since late 2020. 

Gas flaring continues to be significantly reduced and averaged 9 MMscf/d in 2023.  

The 17MY reservoir has produced most of the oil to date (circa 80% of cumulative oil). 

3.2. Further Development Plans 

The 2021 FDP (Rev 5) update is based on forecasts from the hǇŜǊŀǘƻǊΩǎ 6B static and dynamic model. The 

field development plan has also been revised to include 5 additional infill opportunities over the 2017 FDP 

Update (Rev4). This is aimed at optimizing field recovery and the infills will utilize existing facilities in the 

field. Following further work in 2022, additional infill opportunities were identified, and the Operator 

selected 14 infill opportunities (11 oil producers and 3 water injectors) delivering gross unrisked incremental 

oil recovery of 74 MMstb. Prime have informed RISC that the FDP (Rev 5) submitted to the authorities in 

2022 includes the 14 potential locations. 

3.3. Reserves Production Forecasts 

3.3.1. Developed 

RISC conducted a high-ƭŜǾŜƭ ǊŜǾƛŜǿ ƻŦ ǘƘŜ tǊƛƳŜΩǎ ǊŜǎŜǊǾƻƛǊ ǎƛƳǳƭŀǘƛƻƴ ƳƻŘŜƭ ŀƴŘ ǊŜǾƛŜǿŜŘ ǘƘŜ ƘƛǎǘƻǊȅ 

matches of the Agbami wells in late 2021. The history match was then updated by Prime to August 2022. 

Reasonable matches were achieved to water cut, GOR and reservoir pressures for the wells and for the field 

totals, although we noted that the model water cut is lower than current actual data in the 16 MY reservoir 

and the model GOR is lower than actual in the 17 MY reservoir. In 2023, Prime has not fully updated the 

history match but has made minor adjustments to local/well pore volume/permeabilities multipliers in order 

to better match well test results. As at end 2023, the model predicted field GOR, and water cut are close to 

actuals. 

tǊƛƳŜΩǎ 2P Developed forecast is based on this simulation modelΦ tǊƛƳŜΩǎ мt ŀƴŘ оt developed forecasts 

were based on their fieldwide DCA.  

Production efficiencies applied to the model forecasts vary in future years. For 2024, the model assumes 

production efficiencies of 95.4%, 89.5% and 94.8% for oil production, water injection and gas injection 

respectively. Actual efficiencies achieved in 2023 compare well apart from water injection where only 66% 

was achieved at end 2023. Remedial actions are in progress and 2024 Business Plan forecasts water injection 

efficiency of 89.5%. 

In addition, the model includes a Full Field Shut Downs (FFSD) in November 2025 for 18 days and November 

2028 for 48 days. Partial Field Shut Downs (PFSD) for 11 days are assumed every 3 years from 2031.  

wL{/ Ƙŀǎ ŎƻƳǇŀǊŜŘ tǊƛƳŜΩǎ нt ǎimulation oil rate forecasts assuming no further development activity with 

our Decline Curve Analysis (DCA). We selected data in the period from January 2020 onwards since water 

injection rates have been reasonably stable since then. We note that the oil rate decline is currently 

controlled by the rising GOR and over time. Increasing water cut is expected to become the constraining 

factor on oil production. Our comparison indicated good agreement between the reservoir simulation model 

and DCA.  
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RISC also generated 1P and 3P Developed oil rate forecasts using DCA and noted reasonable agreement with 

the Prime 1P and 3P forecasts. !ǎ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ƭƛƳƛǘŜŘ ōȅ Ǝŀǎ ƘŀƴŘƭƛƴƎ ŎŀǇŀŎƛǘȅΣ wL{/ ŀƭǎƻ ŎƘŜŎƪŜŘ tǊƛƳŜΩǎ 

1P, 2P and 3P forecasts for their implied gas-oil ratio trends and found these to be plausible. RISC considers 

tǊƛƳŜΩǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊŜŎŀǎǘǎ ǘƻ ōŜ ǊŜŀǎƻƴŀōƭŜΦ 

The gross ultimate oil recoveries for PrimeΩs developed reserves cases are shown below. These volumes are 

based on forecasts to 2044 before application of an economic limit. 

Table 3-4: EUR of Agbami Developed Reserves Cases 

Agbami Field EUR, MMstb (Gross) Low Mid High 

Recovery to End 2044 1278 1402 1482 

 

3.3.2. Infill  Wells and Workover 

Prime has proposed 6 infill wells to be drilled during 2026/2027 and a subsea workover in the Agb-35 well 

be included in the undeveloped reserves. All these locations are planned to be matured using the new 4D 

seismic to be acquired in 2024. ¢ƘŜǎŜ ǿŜƭƭǎ ŀǊŜ ǎŜƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ hǇŜǊŀǘƻǊΩǎ 2021 FDP (Rev 5) update. 

Three of the infill drilling locations target the 16C MY reservoir zone, one well targets production from the 

western segment of 17B MY reservoir and a further two wells target the 17E MY reservoir. Typically, the 

locations have been selected from simulation derived remaining oil thickness maps ς see below example 

from the 16C reservoir. 

 

Figure 3-7: Location of 3 infill wells in 16C reservoir 
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tǊƛƳŜΩǎ incremental oil recovery estimates were calculated by taking the difference between two simulation 

cases (Base vs Base with 6 AIDP wells plus AGB35 workover). The total incremental oil production is forecast 

to be 44 MMstb to YE2044 in the 2P case. 

RISC has benchmarked the model predicted incremental recovery for each infill well (average 7.4 

MMstb/well) against the trend in incremental oil volumes achieved by previous infill drilling campaigns at 

Agbami (Figure 3-8) which indicates that the predictions are on trend with previous results. 

 

 

Figure 3-8: Incremental oil volumes per well 

 

All of the planned infill wells are subject to a range of risks generally associated with the difficulty in 

predicting gas and water encroachment.  

A key finding from previous infill drilling associated with FDP Rev 4 was that some zones were swept by water 

which resulted in lower than predicted recovery in some wells. In particular, well AGB43 has produced at 

low rates and currently produces intermittently (cumulative production to date is < 1 MMstb oil). RISC has 

compared the predicted oil recovery of the FDP rev4 AIDP wells with their outcomes. On an incremental oil 

ǊŜŎƻǾŜǊȅκǿŜƭƭ ōŀǎƛǎΣ ǘƘŜ hǇŜǊŀǘƻǊΩǎ ŀƴŀƭȅǎƛǎ όƛƴ C5t ǊŜǾрύ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ C5t ǊŜǾп !L5t ǿŜƭƭǎ ŀŎƘƛŜǾŜŘ 

about 75% of the predicted results and one of the wells was an economic failure. However, the 4DM2 seismic 

was not used to confirm well locations in this drilling campaign since the seismic processing was completed 

after the wells were drilled. 

The FDP Rev 5 wells are planned to be validated/adjusted on the basis of high resolution 4DM3 seismic data 

which is planned to be acquired in 2024. We expect this will reduce the risks ŀƴŘ ŎƻƴǎƛŘŜǊ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜǎ 

of incremental recovery associated with the planned infill drilling to be reasonable. 

PrimeΩǎ ŜǎǘƛƳŀǘŜŘ incremental ultimate recoveries for the 6 AIDP wells plus AGB35 workover are given in 

Table 3-5. These volumes are based on forecasts to 2044 and before application of an economic limit. 
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Table 3-5: Incremental EUR of 6 infill wells + 1 workover 

Oil, MMstb (Gross) Low Mid High 

Incremental Recovery to End 2044 30 44 85 

The 2024 Firm Capex Budget forecasts Wells capex of US$616 million in the period 2024-7. Prime advised 

that this corresponds to the hǇŜǊŀǘƻǊΩǎ plan to drill 6 PAIDPs (Chevron is considering 3 sidetracks and 3 new 

wells). ¢ƘŜ ŜǾƛŘŜƴŎŜ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ hǇŜǊŀǘƻǊΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ŎƻƴŘǳŎǘ ǘƘŜ !D.-35 workover is not so clear, 

however RISC has elected to retain this activity in the undeveloped reservoir category since the ultimate 

recovery impact is modest (about 1 MMstb).  

Based on the STOIIP range above, the recovery factors for the 1P, 2P and 3P Developed+Undeveloped 

forecasts are 55%, 54% and 49% respectively. This range represents values that are appropriate for a large, 

good permeability, waterflooded field with many wells. 

 

3.4. Contingent Resources Production Forecasts 

3.4.1. Infill Wells 

Prime has proposed 6 further infill wells (4 oil producers and 2 water injectors) to be drilled in 2027/8 be 

included in contingent resources. All these locations are planned to be matured using the new 4DM3 seismic 

to be acquired in 2024. ¢ƘŜǎŜ ǿŜƭƭǎ ŀǊŜ ǎŜƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ hǇŜǊŀǘƻǊΩǎ 2021 FDP (Rev 5) update. 

tǊƛƳŜΩǎ incremental oil recovery estimates were calculated by taking the difference between two simulation 

cases. The total incremental oil production is forecast to be 35 MMstb to YE2044 in PrimeΩs 2C simulation 

model.  

 

 

Figure 3-9: Incremental oil volumes per well (including contingent). 



 
 
 

 
RISC - Final Vol 1 - POGBV Reserves & Contingent Resources Audit YE2023 (230040)  Page 18 

 

 

RISC has benchmarked the model predicted incremental recovery for each well (average 5.8 MMstb) against 

the trend in incremental oil volumes achieved by previous infill drilling at Agbami (Figure 3-9) and considers 

tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜǎ ǘƻ ōŜ ǊŜŀǎƻƴŀōƭŜ. 

 

The incremental ultimate recoveries for the additional 6 wells are given in Table 3-5. wL{/ ǎŎŀƭŜŘ tǊƛƳŜΩǎ н/ 

forecast by -50%/+50% to estimate 1C and 3C production profiles to account for the uncertainty in rates and 

incremental recovery of the new wells. These volumes are based on forecasts to 2044 instead of at the 

economic limit. 

Table 3-6: Incremental EUR of 6 infill wells 

Oil, MMstb (Gross) Low Mid High 

Incremental Recovery to End 2044 17 35 52 

 

3.4.2. Agbami Gas Blowdown 

Prime has presented modelling results for a gas blowdown scenario. This scenario envisaged gas export 

commencing 2037 at a gas rate of 150 MMscf/d resulting in a cumulative exported volume of 438 Bcf to 

YE44. The modelling indicates that the impact on oil recovery was very minor (-0.5 MMstb). 

For year-end 2023, RISC has included this potential project in contingent resources.  

Table 3-7: Incremental EUR of Gas Blowdown 

Gas, Bcf (Gross) Low Mid High 

Incremental Recovery to End 2044 219 438 657 

 

3.4.3. Agbami Gas Project 

The Agbami Gas Project (AGP) to increase gas handling capacity of the Agbami FPSO from the existing 450 

MMscf/d to 600 MMscf/d, has previously been evaluated. Prime has advised that they no longer consider 

this project to be potentially commercial and, for year-end 2023, RISC has not included this project in 

contingent resources.  

3.4.4. 13MY Reservoir 

!ǘ tǊƛƳŜΩǎ ǊŜǉǳŜǎǘΣ wL{/ Ƙŀǎ ǊŜǘŀƛƴŜŘ ǘƘƛǎ ǎŜŎǘƛƻƴ ƻƴ моa¸ wŜǎŜǊǾƻƛǊ ǘƻ ŘƻŎǳƳŜƴǘ ǘƘŜ ŜǎǘƛƳŀǘŜǎ ƻƛƭ ǊŜŎƻǾŜǊȅ 

from this reservoir. However, given that there is no reasonable expectation of economic viability, these 

volumes are no longer classified as Contingent Resources. wL{/Ωǎ ǾƛŜǿǎ ŀƴŘ ŦƻǊŜŎŀǎǘǎ ƻŦ ǘƘŜ моa¸ ǊŜǎŜǊǾƻƛǊ 

are unchanged since the YE2020 report. 

Very little technical work on the development of the 13MY reservoir has been undertaken by the operator, 

or Prime. Although the reservoirs have been penetrated by Agbami wells, mapped, and samples taken, there 

is very little information available about the potential for development. The FDPs from 2013, 2015 and 2021 
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include basic reservoir descriptions but do not provide any detailed development of the 13MY reservoir. The 

ƪŜȅ ǎƻǳǊŎŜ ƻŦ Řŀǘŀ ǿŀǎ ŀ ǎƭƛŘŜ ǇŀŎƪ Ψмоa¸ wŜǎŜǊǾƻƛǊ {ǘǳŘȅ ¦ǇŘŀǘŜΩ, created by Chevron and dated 2012. 

The development plan is notional at this stage and has little detail. It consists of one oil producer and one 

water injector but well locations and completions have not been determined. Both wells will use the Agbami 

FPSO facilities.  

The Chevron study stated the 13MY reservoir is interpreted as highly compartmentalized and broken into 10 

fault blocks. These are likely sealing faults as the appraisal wells were interpreted with different OWCΩs on 

ŜƛǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ ŦŀǳƭǘǎΦ ¢ǿƻ Ŧŀǳƭǘ ōƭƻŎƪǎ ǿŜǊŜ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ΨǿŜǘ ǎŀƴŘǎΩΦ !ƭǘƘƻǳƎƘ ǘƘŜ ǘƻǘŀƭ {¢hLLt ƛǎ 

estimated at circa 35 MMstb (Mid case), the risks related to compartmentalization and contacts mean only 

three of these fault blocks can be calleŘ Ψ5ƛǎŎƻǾŜǊŜŘΩΦ Figure 3-10Figure 3-10 shows the Upper Sand Interval 

(the 13B), with discovered blocks labelled with red circles. The second reservoir (13C sands) has a similar 

structure and additional volumes. 

 

 

Figure 3-10: Agbami 13MY Reservoir, Upper Sand Interval. Discovered blocks labelled with red circles. 

 

These blocks are not adjacent nor in communication, and the reservoir sands occur at two intervals. The 

stated development plan of a single producer-injector pair can therefore only drain a STOIIP of circa 7 MMstb 

between the two reservoirs. This is planned with a vertical well in the largest discovered fault block (Block 1 

in Figure 3-10) draining both sand intervals. RISC considered an alternative plan with horizontal wells through 

multiple (discovered) fault blocks. However, these were either lower in recovery, or required unfeasibly long 

and complex geo-steered wells. 
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Table 3-8: Agbami 13MY STOIIP ς discovered blocks only 

Field Low Best High 

13 B Sand - Blocks 1, 4 and 5 5.2 12.0 13.3 

13C Sand - Blocks 1 and 4 1.7 1.9 2.2 

Agbami 13 MY Total  6.9 13.9 15.5 

 

Given there will be only 2 wells drilled and the 13MY reservoir has not been produced before, RISC has 

allowed for a wide range of recovery factors (30%, 40%, 50%) in estimating the ultimate recovery. 

Exponential trends were used to forecast the annual rates and due to the low volumes the project life is 

short (5-8 years). 

Based on the limited data set, RISC expects high quality sands with permeability and porosity similar to the 

17MY reservoir, albeit with far smaller volumes in 13MY. Initial oil rates are based on analogues from the 

producing 17MY reservoir, scaling initial rates using Boi and net pay. Prime chose a conservative initial rate 

of the analogous Agbami 17MY wells, which was scaled down to circa 3,000 bopd for the 13MY reservoir to 

represent a Mid case. Low and High cases represent a range of uncertainty around this, starting at 1,000 and 

5,000 bopd respectively. 

The ultimate recoveries for the Low, Mid and High cases are given in Table 3-9. These volumes are based on 

a final rate of 200 bopd instead of ceasing at the economic limits. 

 

Table 3-9: EUR of 13MY Reservoir 

13MY Reservoir, EUR, MMstb Low Mid High 

Recovery to End 2044 0.8 2.7 3.7 

 
 

3.5. Cost Forecasts 

RISC has reviewed the costs in the economic model supplied by Prime. We have compared these with costs 

in the budget, Field Development Plans, cost models provided by Prime and wL{/Ωǎ own tools and 

benchmarks. We have made modifications where we consider appropriate. All costs are reported on 100% 

basis in US$, 2023 real terms. 

3.5.1. Capital Costs 

The Operator total reserves and contingent capital costs of US$2.1 billion (excluding abandonment) are 

forecast to 2029. The breakdown of the Operators costs is shown in the table below and estimated phasing 

can be seen in Figure 3-115. In general RISC see them as reasonable and appropriate for the development. 

 
 
5 Ψ!ƎōŀƳƛ aŀƛƴΩ ƛƴŎƭǳŘŜǎ ƎŜƻƭƻƎȅ ŀƴŘ ƎŜƻǇƘȅǎƛŎǎ for the field. 
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Table 3-10 Agbami future development capex to 2029 

$ million Agbami Main 
Agbami 6 

PAIDP I 

Agbami 6 

PAIDP II 

FPSO Life 

Extension 
Total 

D&C 0 501 535 0 1,036 

Facilities 406 99 147 446 1,099 

Total 406 601 682 446 2,135 

 

 

Figure 3-11: Agbami capex forecast by project to 202916. 

 

The Phase I ΨŦƛǊƳΩ с ǿŜƭƭǎ ƛƴ ǘƘŜ !ƎōŀƳƛ LƴŦƛƭƭ 5ǊƛƭƭƛƴƎ tƭŀƴ όPAIDP) wells are estimated to cost US$501 million 

in total, which includes hook-up costs. Three of the wells are side-tracks and therefore no subsea or facilities 

costs are included. Each side track well is estimated to involve 22 days of de-completing and partially 

abandoning the existing wells and then 47 days of drilling the side-track and recompleting. This results in a 

total time per well of 69 days and costs are estimated using an average spread rate of US$1,100,000/day. 

RISC note the spread rate is based on the current rig spread rate for the rig contracted on the OML-130 

licence. An additional US$99 million is forecast for facilities to tie-in the wells to the existing facilities.  

The remaining 3 infill wells are forecast to take 79 days to drill and complete which RISC views as reasonable 

and note that this is slightly longer than the wells on Egina and Akpo. The costs have been calculated using 

 
 
6 Ψ!ƎōŀƳƛ aŀƛƴΩ ƛƴŎƭǳŘŜǎ ƎŜƻƭƻƎȅ ŀƴŘ ƎŜƻǇƘȅǎƛŎǎ ŦƻǊ ǘƘŜ ŦƛŜƭŘΦ 
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a spread rate of US$1,100,000/day. The PAIDPII, second 6 well set of potential wells in the Agbami Infill 

Drilling Plan will start in Q2 2027 but no firm decision has been made as yet to go ahead with these wells 

(Capex has been included in the Capex profile for reference). Each well has also been estimated to take 79 

days to drill and has an average spread rate of US$1,100,000/day. An additional US$147 million is forecast 

for facilities to tie-in the wells to the existing facilities. 

The facilities Capex until 2029 is US$1,099 million which includes the tie-in costs for tying in the PAIDPI and 

PAIDPII wells mentioned above. The Agbami FPSO facilities are designed for a 20-year life and will achieve 

this milestone in 2027 when the ABS Class notation expires. The Life Extension (LEX) project will extend the 

design life of the facilities for an additional 20-years until 2047. The facilities Capex includes US$446 million 

for this as well as US$ 406 on the existing facility upgrades which includes flare gas recovery system, upgrades 

to asset integrity, reliability improvements (water and gas injection systems, tank inspections, cooler 

replacements, sand management), capital spares and exploration seismic.  

tǊƛƳŜΩǎ ƻƴƎƻƛƴƎ ŦŀŎƛƭƛǘƛŜǎ Ŏƻǎǘǎ ǳƴǘƛƭ нлн9 ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ƻǳǘƭƻƻƪΦ ¢ƘŜǎŜ Ŏƻǎǘǎ ǘƘŜƴ ǊŜŘǳŎŜ ǘƻ 

US$15 million in 2030 until the end of field life.  RISC note that these costs are in addition to the non-

recurrent Opex facilities intervention costs and are an allowance for facility upgrades to the FPSO and field 

shutdowns. RISC would normally expect to see an allowance every 3-5 years for full field shutdowns which 

is in line with the Akpo and Egina FPSO units but accepts the costs as reasonable. 

 

3.5.2. Operating Costs 

The Operator forecast total operating costs to be US$338 million in 2024 (excluding HCDT and community 

development funding totalling approximately US$10 million), which includes US$297 million and US$41 

million in recurrent and non-recurrent costs, respectively. This compares to actual costs of US$366 million in 

2020, US$388 million in 2021 and US$376 million in 2022. In 2023 the LE 10 + 2 estimate was US$306 million, 

US$11 million under budget. Excluding these the 2023 Opex was approximately in line with the initial budget. 

Since 2021 the Opex budget has shown a downward trend indicating that the Operators cost reduction 

initiatives have had some impact. Prime have forecast an Opex budget for 2024 of US$324 million which is 

US$14 million less than the Operators and takes in to account the Operators proposed cost saving initiatives. 

RISC view the cost saving initiatives as reasonable and note that they are spread out over a number of cost 

items including logistics, optimised maintenance, marine systems and procurement. 

Going forward until 2027 ǘƘŜ tǊƛƳŜ ǊŜŎǳǊǊŜƴǘ Ŏƻǎǘǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŦƻǊŜŎŀǎǘǎ ŀǎ ǇǊŜǎŜƴǘŜŘ ƛƴ 

the September 2023 Agbami Unit CUOA FINCOM 2nd Meeting but have taken credit for the cost savings to 

be implemented. wL{/ ǾƛŜǿǎ ǘƘƛǎ ŀǎ ǊŜŀǎƻƴŀōƭŜ ǘƘǳǎ ŀŎŎŜǇǘǎ tǊƛƳŜΩǎ hǇŜȄ ōǳŘƎŜǘΦ The long-term recurrent 

forecast is then based on the 2027 cost and split between fixed (87%) and variable (13%). In addition, Prime 

add non-recurrent costs of US$2.0 million p.a. for well intervention for the Agbami existing well (increases 

to US$15 million every 4 years) and US$0.8 million p.a. for the 6 PAIDP infill wells as well as US$7.6 million 

for the facilities maintenance fees (increases to US$13.6 million every 4 years). Gas flaring fees of US$3.5/Mcf 

have also been accounted for, up from US$2/Mcf last year. Recurrent Opex for the 12 future wells, 6 PAIDP 

infill wells confirmed and 6 contingent Phase II wells described in section 3.5.1 is accounted for via the 

variable component in the long-term baseline, equal to US$0.97/bbl. Non-recurrent costs for the 6 PAIDP 

infill wells confirmed are estimated at US$0.8 million p.a. 
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In the 2P case, wL{/Ωǎ ƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎ ŦƻǊŜŎŀǎǘ ŀǾŜǊŀƎŜǎ US$271 million pa with Opex dropping from US$324 

million in 2024 to US$243 million in 2044 (Figure 3-12). It should be noted that the Opex in the plot includes 

gas flaring fees. 

 

 

Figure 3-12: Agbami RISC Opex.  

 

3.5.3. Abandonment Costs 

Decommissioning costs have been estimated by Prime to be approximately US$623 million, which RISC view 

as reasonable, comprised of US$425 million in well P&A and US$198 million in facilities decommissioning for 

the main Agbami wells and facilities plus US$55 million each for the first and second series of infill wells. Well 

P&A costs are estimated to be approximately US$9 million per well based on 22.5 days and a spread rate of 

US$410,000 per day (US$250,000 for rig and US$160,000 for support services). In addition to this, 

mobilization and demobilization costs are estimated to be US$10 million in total.  

Although discussions are ongoing with respect to provisioning the abandonment costs, Prime has assumed 

a linear annual distribution approach with expenditure from 2025 to end of Agbami field life. RISC considers 

this as appropriate. 

 

3.6. Agbami Field Reserves and Contingent Resources Summary 

The developed and undeveloped reserves are shown in Table 3-11 and Table 3-12. The contingent resources 

associated with a potential 6 further PAIDP wells and life extension are shown in Table 3-13. 
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Table 3-11: Agbami Field developed reserves as of 1 January 2024 

Oil Unit 
Reserves 

1P 2P 3P 

Agbami oil, gross to OML 127 MMstb 109.5 202.3 245.0 

Prime net entitlement MMstb 16.9 27.7 32.2 

Notes: 

1. OML 127 share of total field reserves are 62.4619% as per the 2010 Equity Determination. 

2. Prime net entitlement is calculated using the method described in Section 9.3 of this report. 

3. Volumes are based on conversion of both licences to PIA terms.  

4. Agbami has zero sales gas, therefore zero sales gas reserves. 

 

Table 3-12: Agbami Field undeveloped reserves as of 1 January 2024 

Oil Unit 
Reserves 

1P 2P 3P 

6 PAIDP wells, gross to OML 127 MMstb 17.9 25.3 53.3 

6 PAIDP wells, Prime net entitlement MMstb 2.4 3.0 6.0 

 

Agbami base life extension, gross to OML 127 MMstb 2.6 0.0 0.0 

Agbami base life extension, Prime net entitlement MMstb 0.5 0.0 0.0 

Notes: 

1. The undeveloped projects extend the Agbami base field life in the 1P case, but do not change the field life in 
2P and 3P cases. 

2. OML 127 share of total field reserves are 62.4619% as per the 2010 Equity Determination. 

3. Prime net entitlement is calculated using the method described in section 9.3 of this report. 

4. Volumes are based on conversion of both licences to PIA terms.  

5. Agbami has zero sales gas, therefore zero sales gas reserves. 
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Table 3-13: Agbami contingent resources for 6 PAIDP wells as of 1 January 2024 

Oil Unit 
Contingent Resources 

1C 2C 3C 

6 PAIDP wells, gross to OML 127 MMstb 18.4 23.9 32.3 

6 PAIDP wells, Prime net entitlement MMstb 2.9 2.9 3.4 

 

Agbami base life extension, gross to OML 127 MMstb 0.0 0.0 0.0 

Agbami base life extension, Prime net entitlement MMstb 0.0 0.0 0.0 

Notes: 

1. The contingent project does not result in any base life extension. 

2. OML 127 share of total field reserves are 62.4619% as per the 2010 Equity Determination. 

3. Prime net entitlement is calculated using the method described in section 9.3 of this report. 

4. Volumes are based on conversion of both licences to PIA terms.  

5. Agbami has zero sales gas, therefore zero sales gas reserves. 

 

Table 3-14 shows a comparison of the Year-End 2022 Agbami developed and undeveloped reserves with the 

Year-End 2023 estimates. 

Oil reserves in the Agbami field have increased at the 1P and 2P level mainly reflecting increasing confidence 

in the developed reserves. 

 

Table 3-14: Agbami Reserves Reconciliation Compared to Year-End 2022 Report 

Oil Unit 
Reserves 

1P 2P 3P 

Agbami Licence Oil Gross at 1 Jan 2023 MMstb 142.3 233.2 322.8 

Agbami production, 1 Jan 2023 to 31 Dec 2023 MMstb 22.2 

Revisions MMstb 7.3 16.6 -2.3 

Agbami Licence Gross on 1 Jan 2024 MMstb 127.4 227.6 298.3 

Notes: 

1. OML 127 share of total field reserves are 62.4619% as per the 2010 Equity Determination. 

2. Prime net entitlement is calculated using the method described in section 9.3 of this report. 

3. Volumes are based on conversion of both licences to PIA terms.  

4. Agbami has zero sales gas, therefore zero sales gas reserves. 

 

Prime requested RISC to include a separate table for fuel gas reserves, which can be seen in Table 3-15. These 

are not sales volumes but are gas volumes consumed in the operations. Under some jurisdictions these 

volumes can be included in reserves. 
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Table 3-15: Agbami Fuel Gas reserves as of 1 January 2024 

Gas Consumed in Operations Unit 
Reserves 

1P 2P 3P 

Fuel gas used at Agbami, gross to OML 127 Bcf 84.1 105.4 105.4 

Prime net entitlement Bcf 6.7 8.4 8.4 

Notes: 

1. OML 127 share of total field reserves are 62.4619% as per the 2010 Equity Determination. 

2. Prime net entitlement for gas in OML 127 is 8%. 

3. Volumes are based on conversion of both licences to PIA terms.  

4. These are not to be added to the sales gas reserves and must be reported separately as per the PRMS 2018 
standard of reporting. 
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4. OML 127 - Ikija Field Contingent Resources 
The Ikija field is an oil and gas accumulation on both sides of a thrust fault that was discovered in January 

2000. The field is approximately 20 km SW of the Agbami Field, and development is under consideration as 

a tie-back to the Agbami FPSO as gas ullage becomes available. An appraisal well to better define the 

resources is under consideration for drilling in 2027. First oil is expected in 2032. 

wL{/Ωǎ ǾƛŜǿǎ ŀƴŘ ŦƻǊŜŎŀǎǘǎ ƻŦ ǘƘŜ Ikija field are unchanged since the YE2020 report. There has been no change 

in 2C resources between YE2022 and YE2023. 

 

4.1. Geoscience Overview 

Ikija is a 3-way anticlinal structure and the Ikija-1 well discovered oil and gas in both the hanging wall (HW) 

and footwall (FW) of the Ikija thrust fault. In the HW, 91 ft of oil net pay was discovered in the 16.4 Ma sand, 

plus 114 ft of gas net pay in the 12.7 Ma sand. In the FW, 48 ft of oil net pay was discovered in the 11.7 Ma 

sand. The oil samples were circa 45 degrees API. 

 

 

Figure 4-1: Ikija top reservoir depth map 
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The 16.4 Ma has two flow units defined by MDT pressure data. The upper unit (16.4_30) did not encounter 

an OWC, while the lower unit (16.4_20) has an established OWC. Reservoir area is limited, as defined by the 

structure and contacts. The oil column is likely limited by fault seal capacity. 

The 11.7 Ma did not encounter an OWC. Contact uncertainty between the LKO and Spill defines an upside 

range of 214'. Additionally, reservoir extent and structural uncertainty remains high with the well placement 

at the north-western flank. The relative uncertainty in the contacts is shown in Figure 4-2 below. 

 

 

Figure 4-2: Ikija Field Fluid Contact Uncertainty 

 

Table 4-1 below shows the uncertainty range estimated for Ikija STOIIP, presented by Chevron in the Ikija 

Development Plan (2020). Based on the data set available, RISC considers the volumes and the uncertainty 

range to be reasonable.  

Table 4-1: Ikija STOIIP Range 

STOIIP, MMstb P90 P50 P10 

16.4_30 Ma sands 15 21 29 

16.4_20 Ma sands 12 16 21 

Total 16.4 Ma sands 27 37 50 

11.7_30 Ma 74 134 217 

Total Ikija  101 171 267 

 

There are key subsurface uncertainties that remain (structure, reservoir extent, rock properties, etc) and an 

appraisal well is planned in 2027 to expand the discovered area of the field and accomplish the subsurface 

objectives: 

Á Reduce the uncertainty range in resource size; 

Á Test for variability in reservoir quality, connectivity, and extent; 

Á Amplitude and depth control/calibration; and 

Á Robust data acquisition. 

The appraisal well is designed as a keeper (future production/injection well or kept for side-ǘǊŀŎƪƛƴƎύΦ LǘΩǎ 

primary objective is to appraise the 11.7 Ma hanging wall (HW) sand accumulation but will also be drilled 
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deeper to penetrate the 12.7 Ma to 19.5 Ma prospective intervals. It is currently planned to be drilled 

approximately 4 km SSE along strike of the Ikija-1 discovery well (see Figure 4-3). 

 

 

Figure 4-3: Ikija appraisal well location 

 

4.2. Ikija Development and Production Forecast 

Development consists of three oil production wells targeting the larger 11.7Ma reservoir, with one as a dual 

completion also targeting the 16.4Ma reservoir. There will be a single water injector targeting both 

reservoirs. Water injection will maximize oil recovery where aquifer pressure support is insufficient. The gas 

is not planned for development. 

RISC modelled the 11.7 Ma structure in Rubis software. This structure accounts for circa 80% of the STOIIP. 

An additional well was scaled down to represent production from the single 16.4 Ma reservoir well. The 

Rubis model included the contact ranges, STOIIP range, likely well locations, rock, and fluid properties, etc. 

It also accounted for the peak rates and minimum wellhead pressures stated in the OperatorΩǎ ǇƭŀƴΦ wL{/Ωǎ 

aƛŘ ŎŀǎŜ ŦƻǊŜŎŀǎǘ ǿŀǎ ǾŜǊȅ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŦƻǊŜŎŀǎǘΣ ǿƛǘƘ wL{/Ωǎ ǇǊƻŘǳŎǘƛƻn plateau ending a few 

months earlier. 

Chevron identified 17 close analogue fields with an average P50 recovery factor of 51%. This is close to the 

RISC Mid Case results of circa 50%. 

As the Agbami FPSO has no gas export, sales gas volumes are zero. The relatively low rates of Ikija associated 

gas will be used as fuel and injected into the Agbami field. 

First oil is assumed to be in 2032. The maximum field oil rate has been set at 20,000 bopd for the first year 

as wells are drilled, stepping up to 40,000 bopd for a plateau period in the 2C and 3C cases. Annual average 

rates are lower after accounting for downtime. 

The Expected Ultimate Recoveries (EUR) associated with the Ikija forecasts to end 2044 are shown below 

(Table 4-2). 
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Table 4-2: EUR of Ikija Cases 

Ikija Discovery Low Mid High 

Ikija recovery to End 2044, Oil, MMstb 48 82 103 

 

4.3. Cost Forecasts 

Ikija total capital costs are forecast to be US$1,011 million (excluding abandonment) and are similar to the 

YE 2023 reserves review with first oil scheduled for 2032. 

The project capital costs include: 

Á US$103 million for an appraisal well and initial studies (Appraisal well drilled in 2027); 

Á US$403 million for 4 development wells in 2030-2031, and; 

Á US$505 million for facilities. 

The appraisal well is planned to involve 58 days of drilling and 27 days of special logging and other activities, 

at an average spread rate of US$1.1 million/day. This results in a cost of US$94 million. The first two 

production wells, Ikija-3 and 4, are also estimated to cost US$94 million each, taking 58 days to drill and 27 

days to complete at spread rates of US$1.1 million/day. The third production well, Ikija-5, is estimated to 

cost US$112 million due to a longer completion time of 46 days at the same spread rate. Finally, the water 

injection well, Ikija-6, is estimated to cost US$91 million and will take 83 days to drill and complete. US$13 

million is also estimated for mob/de-mob costs. RISC consider these estimates to be reasonable based on 

the latest drilling schedule and costs associated drilling campaigns already underway on Egina. 

Prime estimate the facilities costs to be US$505 million and include a subsea manifold, water injection and 

a single flowline with electrical heating to the Agbami FPSO. This estimate from Prime was developed using 

an industry standard cost estimating tool in 2020. RISC notes that facilities costs have increased considerably 

since 2020 and have allowed for an increase of 15%, taking the total facilities costs to US$581 million and 

the overall development cost to US$1,087 million. RISC recommend that the estimation be updated for next 

ȅŜŀǊΩǎ ǊŜǎŜǊǾŜǎ ǊŜǇƻǊǘΦ ¢ƘŜ planned development schematic is shown in Figure 4-5 ŀƴŘ wL{/Ωǎ /ŀǇŜȄ ŦƻǊŜŎŀǎǘ, 

reflecting the operators well costs and our revised facilities costs, is shown in Figure 4-4. 
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Figure 4-4: wL{/Ωǎ Ikija development Capex forecast. 

 

 

Figure 4-5: Ikija development schematic 

 

The Operator has forecast USD$14 million per annum Opex in the first 3 years of operation before reducing 

to USD$1.3million over the life of the field. Overall RISC considers the variable component of Opex to be on 
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the high side but RISC views the Opex towards the end of field life to be reasonable and not that different to 

the other nearby developments. The unit Opex is below US$1.5/boe and is quite low due to the fact that the 

development is tied in to the Agbami project, which absorbs most of the costs. The Opex forecast is shown 

in Figure 4-6. 

 

 

Figure 4-6: Ikija opex in comparison to unit cost 

 

¢ƘŜ hǇŜǊŀǘƻǊΩǎ ǘotal abandonment costs are unchanged from the YE2021 review and are estimated to be 

USD$99 million, comprised of USD$37 million in well P&A and USD$64 million in facilities decommissioning 

which RISC views as reasonable. An allowance has been made for selling scrap material for USD$3 million. In 

line with Agbami, linear provisioning has been assumed for and begins in 2025. 

 

4.4. Ikija Contingent Resources 

The contingent resources associated with the Ikija development are shown in Table 4-3. 

Table 4-3: Ikija contingent resources as of 1 January 2024 

Oil Unit 
Resources 

1C 2C 3C 

Ikija (4 wells), gross to OML 127 MMstb 46.9 82.2 102.6 

Prime net entitlement MMstb 6.5 10.1 11.8 

Notes: 

1. OML 127 share of total Ikija field resources is 100%. 

2. Prime net entitlement is calculated using the method described in section 9.3 of this report. 

3. Volumes are based on conversion of both licences to PIA terms.  

4. Ikija has zero sales gas, therefore zero sales gas reserves. 
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5. PML 2 ς Akpo Field Reserves 

5.1. Field Description 

The Akpo oil field is located approximately 175 km from Port Harcourt, within the Oil Mining Lease 130, in 

water depths ranging from 1,100-1,300 m. TotalEnergies is the operator.  

Akpo was discovered by the Akpo-1 exploration well in April 2000 and appraised by four additional wells 

between June 2000 and July 2002. The initial FDP was submitted and approved in 2003 based on the 

development of 44 subsea wells: 22 producer wells, 20 water injector wells and 2 gas injector wells. However, 

based on improved understanding of the field and in agreement with the Nigerian Authorities, 2 redundant 

water injector wells were swapped to 2 producer wells in 2014 and 2015. Akpo field production started in 

March 2009 with a plateau of 180,000 bopd reached in June 2010. Field average oil production in 2023 was 

approximately 69,500 bopd with 58% water cut. 

As of 31 December 2023, there have been 29 oil producers, 20 water injectors and 2 gas injectors spread 

across the 6 main reservoirs (AU, AL, B+C, D, EF and G). Akpo contains a critical fluid that has also been 

described as condensate or light oil with an original GOR of approximately 3,500 scf/bbl. There is a significant 

variation of fluid properties with depth without sharp gas-oil contacts. Pressure maintenance at or near initial 

pressure is required and is provided by either water or gas injection. Cumulative oil production up to and 

including 31 December 2023 was 664 MMstb (estimated). Part of the produced gas is re-injected for pressure 

maintenance and the remaining part is transported via an export line to the Nigeria LNG plant (NLNG) via 

the Amenam field with cumulative gas production of 2.61 Tcf (estimated), cumulative injection 0.94 Tcf 

(estimated) and cumulative gas export of 1.52 Tcf (estimated) on 31 December 2023. 

Akpo FDP Revision 2 update was issued in April 2020 and subsequently approved; Akpo FDP Revision 3 was 

issued for NAPIMS approval in February 2021. It included the 3 well development of Akpo West gas field, 

Akpo D gas-condensate reservoir blowdown, one firm Akpo well D-P5 and a contingent Akpo well AU4-P4 

(now drilled). Since then, the scheduled timing has changed, and 5 new infill wells have been proposed.  

PrimeΩǎ estimated start-up dates in its forecasts are a shown in Table 5-1. 
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Table 5-1: Akpo Field Best Case STOIIP by reservoir (MMstb) 

Project Resource Classification FDP (Rev 3) Estimated Date Current Prime Estimate 

AU4-P4 Reserve Nov-21 Actual: 26 November 2021 

Akpo West Reserve Aug-23 Dec-23 

D-P5 Reserve Dec-23 Apr-24 

B-W4 Reserve Dec-25 Dec-24 

5 Infill wells Contingent Not included 

Dec-25 (1 AU well) 
Jan-26 (1 AL well) 
Mar-26 (1 AL well) 
Apr-26 (1 AL well) 
Jun-26 (1 B well) 

Miscible gas injection Contingent  
Dec-25 (2 AU wells & 1 B well) 
Dec-28 (1 EF well & 1 G well) 

Jul-26 (1 AU well) 
Mar-29 (1 AL well) 
Dec-29 (1 B well) 
Dec-33 (1 EF well) 

 

5.1.1. Geoscience Overview 

The following section represents a summary of the geological evaluation of the field described in the latest 

Akpo Field Development Plan (Akpo FDP Revision 2 Update, April 2020), in addition to other presentation 

material and reports provided by Prime.  

The Akpo field is a large anticlinal 4-way dip closed structure (approximately 50 km²) induced by shale 

diapirism within the translational structural zone of the West African Passive Margin (Figure 5-1). 

 

Figure 5-1: Niger Delta, North-South Regional Cross Section 
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The field is heavily faulted with predominant SW-NE orientation, many of which are sealing, which has 

caused significant compartmentalisation with various oil water contacts present in the field. The reservoir 

succession is shale dominated with five (5) main reservoir accumulations (A, B+C, D, EF and G) identified 

based on seismic interpretation, well correlation (sequence stratigraphy) and exploration/appraisal and 

development drilling (Figure 5-2). Furthermore, the identified reservoir is not present over the entire Akpo 

structure and are restricted to certain areas that can be split into three distinct accumulations (Figure 5-3): 

1. An eastern accumulation comprising the A-Lower and A-Upper reservoirs defined by a mixture of 

structural closure and stratigraphic components; 

2. A central accumulation comprising the B, D, EF, and G reservoirs within a faulted 4-way dip closed 

anticlinal structure; 

3. A western accumulation comprising the currently undeveloped Akpo West reservoirs defined by a 

mixture of structural closure and stratigraphic components. 

 

 

Figure 5-2: Schematic W-E cross section through Akpo Field. 
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Figure 5-3: Overview of Akpo accumulations. 

 

Akpo Field is covered by 1998/99 3D seismic data that was acquired by GecoPrakla with a total coverage area 

of 1,800 km². This was reprocessed in 2003 following field discovery which improved the imaging of deeper 

targets and frequency content. This survey was reprocessed again in 2010 to take advantage of advances in 

seismic processing which resulted in a significantly improved product. The current Akpo field reservoir 

models are based on the 2010 reprocessed seismic and 2011 seismic inversion. Subsequently, three 4D 

seismic monitors have been acquired in 2011 (M1), 2015 (M2) and 2018 (M3), with results incorporated into 

the reservoir model. Significant improvement of the image at reservoir level from the 4D M2 and 4D M3 has 

helped to recognize additional potentials in un-swept areas. A new 4D-M4 was acquired in December 2023 

through to January 2024 and is currently being processed. 

Akpo Reservoirs are deep water fans of distal turbiditic origin deposited in submarine channels and lobes 

during two main depositional episodes: 

1. Prograding άōŀǎƛƴ-ŦƭƻƻǊ Ŧŀƴέ ŜǇƛǎƻŘŜ ŘǳǊƛƴƎ [ŀǘŜ hƭƛƎƻŎŜƴŜ ǘƻ 9ŀǊƭȅ aƛƻŎŜƴŜ ǘƛƳŜǎΦ ¢Ƙƛǎ ǇƘŀǎŜ 

corresponds to the deposition of Lower Akpo reservoirs G, EF & D (Figure 5-4). Reservoirs are 

distributed through complex often highly sinuous channel networks forming broad sand-rich 

channelized lobes. Unconfined sheet sands become more common at the margin of these systems. 

The location of the channelised lobes is largely controlled by basin-floor topography, and 

compensational (lateral) stacking is common. 

2. Aggrading "slope fan" episode during Middle Miocene times, corresponding to the channel-levee 

complexes of the Upper AKPO reservoirs A & B, mainly confined to the eastern and central parts of 
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the field (Figure 5-4). The channelised Lobe System for Lower Akpo reservoirs G, E,F and D is shown 

on the left in the figure and channel-levee complexes for Upper Akpo reservoirs B and A on the right. 

Overall grain size is more variable compared to the lobe complexes, resulting in constructive channel-

levee complexes, as illustrated by reservoir B with periodic evolution of erosive features as illustrated 

in reservoir A Lower. As these complexes evolve, lateral and downslope migration of individual highly 

sinuous channel fills is common (e.g., in the B and A Upper reservoirs). 

 

 

Figure 5-4: Depositional Models: Lower Akpo reservoirs G, E, F, D (left). Upper Akpo reservoirs A, B (right). 

 

Akpo West is a potential upside located on the western flank of the AKPO Main structure which is planned 

as a tie-back to the Akpo Main development. Two reservoir intervals are identified on seismic data: Akpo 

West Upper A & B units and Akpo West Lower A, B & C units. The main target is the Akpo West Lower B unit, 

which is interpreted as a hydrocarbon bearing, channelized lobe reservoir with a combined structural and 

stratigraphic trapping. Akpo West is essentially a gas accumulation with minor condensate and a GWC at 

3,260 m TVDss.  

In general, the Akpo reservoir sandstones exhibit excellent reservoir properties with average porosities 

typically in the range of 15-27% and permeabilities in the range 150-3,000 mD with better quality observed 

in channel facies vs lobes. Reservoir units are typically shale dominated on a gross basis and can be highly 

variable in terms of net to gross and reservoir thickness, although the main reservoir sand packages can be 

correlated across the field with a high degree of confidence. The lateral variability is a function of the 

depositional system and variation between depositional facies (e.g., channel vs overbank vs lobe) which can 

make reservoir distribution difficult to predict despite the large number of well penetrations. Seismic data 

are not typically of sufficient quality / resolution to accurately map individual sand bodies within each 

reservoir.  

RISC have reviewed the reports and information provided by Prime regarding Akpo STOIIP and note 

reasonable consistency in STOIIP through time and between the operator and Prime with some small 

exceptions. RISC note that the operators STOIIP values are derived from a series of different static models 

and model updates. STOIIP is now based on the history match and performance methods. Prime history 

matched simulation model provides an indication of field STOIIP (Table 5-2). RISC has conducted 

independent decline analysis to estimate reserves and checked consistency with Prime STOIIP estimates.  

 



 
 
 

 
RISC - Final Vol 1 - POGBV Reserves & Contingent Resources Audit YE2023 (230040)  Page 38 

 

 

Recent reported updates to STOIIP by the operator include an increase in STOIIP in reservoir D between the 

old model RM3.0 (168 MMstb) and RM4.0 (177 MMstb). A 16 MMstb increase in reservoir G has also been 

included in RM4.0. 

The main field has been developed with 49 development wells. The 2021 STOIIP estimates are shown in 

Table 5-2, although our reserve assessment is based on decline analysis. 

 

Table 5-2: Akpo Field Best Case STOIIP by reservoir (MMstb) 

Evaluation 
A 

Upper 
A 

Lower 
BC D EF G Total 

Operator (TotalEnergies) 2021 STOIIP7 (MMstb)  397 310 147 168 153 161 1,336 

Prime 2020 Simulation STOIIP (MMstb)8 678 130 166 154 172 1,300 

Operator (Total) 2021 STOIIP9 (MMstb)  387 310 147 177 153 177 1,351 

Prime Aug 2023 Simulation STOIIP (MMstb)10 397 310 148 177 154 195 1,381 

 

Akpo West is a discovered but undeveloped western lobe. Exploration upside exists in deeper horizons (Akpo 

Deep) and the far East (Akpo Far East). 

The operator reports a Best Case GIIP volume for Akpo West based on recent static modelling as shown in 

the latest FDP (April 2020), Table 5-3 with an implied condensate liquid volume of 25.7 MMstb (CGR 129 

stb/MMscf). RISC was provided with the dynamic model in 2021 but not static model to allow a full audit of 

this estimate. There was no update in 2022 or 2023. 

 

Table 5-3: Akpo West GIIP 

Reservoir Low Best High 

Akpo West GIIP (Bcf) - 200 - 

 

5.1.2. Reservoir Fluid Properties 

Table 5-4 summaries the Akpo reservoir fluid properties. The oil is light, gassy and low viscosity (condensate 

like) which results in favourable water displacement and high oil recovery factors (RFs). The bubble point is 

only a few hundred psi below initial reservoir pressure. Therefore, water or gas injection to supplement the 

aquifer and provide full voidage replacement is important to limit gas coming out of solution and limiting oil 

recovery. 

 
 
7 Values from Annual Reserves Meeting (ARM Dec 9, 2021): 
8 POGBV Technical Update RISC Jan21 v14.pdf 
9 Values from Annual Reserves Meeting (ARM Dec 8, 2022): 
10 POGBV Reserves Audit 2024 v4 postmeeting.pdf 
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Table 5-4: Akpo reservoir and fluid properties11 

 

 

5.1.3. Production Facilities 

The field has been developed with 49 subsea wells tied back to an FPSO. An offloading buoy moored nearby 

ŜȄǇƻǊǘǎ ŎƻƴŘŜƴǎŀǘŜ ǘƻ ŀ ǘŀƴƪŜǊΣ ǘƘŜ ōǳƻȅ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Ct{h Ǿƛŀ ǘǿƻ мсέ ƛƴƴŜǊ ŘƛŀƳŜǘŜǊ όL5ύ ŦƭŜȄƛōƭŜ 

ƭƛƴŜǎΦ ¢ƘŜ мсέ Ǝŀǎ ŜȄǇƻǊǘ ǇƛǇŜƭƛƴŜ Ƙŀǎ ŀ ŎŀǇŀŎƛǘȅ ƻŦ онл aaǎŎŦκŘ ŀƴŘ ǘǊŀƴǎǇƻǊǘǎ Ǝŀǎ мрл ƪƳ ǘƻ ǘƘŜ Amenam 

complex. From there it is transported to the Nigeria LNG plant (NLNG). 

The breakdown of wells within each reservoir unit as YE2023 can be seen in Table 5-5. 

 

Table 5-5: Akpo number of wells as at 31 December 2023 

Reservoir Unit Producers Injectors 

Reservoir AU 6 5 water 

Reservoir AL 8 6 water 

Reservoir B 3 3 water 

Reservoir D 4 2 gas 

Reservoir EF 3 3 water 

Reservoir G 4 2 water 

Total 28 21 

 

 
 
11 AKPO FDP Rev.2 Update (April 2020) 
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Wells are a mixture of deviated, highly deviated and horizontal wells with Frac-pack, ESS (Expanded Sand 

Screens) and SAS (Stand Alone Screens) for sand control. 

The subsea system has four production loops, four water injection risers and two gas injection risers, as 

follows: 

Á п Ȅ млέ L5 ǇǊƻŘǳŎǘƛƻƴ Ŧƭƻǿ ƭƻƻǇǎ ŀƴŘ ǊƛǎŜǊǎ όсл ƪƳ ǘƻǘŀƭ ƭŜƴƎǘƘύΤ 

Á м Ȅ уέ ƴƻƳƛƴŀƭ ŘƛŀƳŜǘŜǊ όb5ύ Ǝŀǎ ƛƴƧŜŎǘƛƻƴ ƭƛƴŜ ŀƴŘ ǊƛǎŜǊ όс ƪƳ ǘƻǘŀƭ ƭŜƴƎǘƘύΤ 

Á п Ȅ млέ b5 ǿŀǘŜǊ ƛƴƧŜŎǘƛƻƴ ƭƛƴŜ ŀƴŘ ǊƛǎŜǊ όпл ƪƳ ǘƻǘŀƭ ƭŜƴƎǘƘύΤ 

Á 4 x production umbilicals (30 km total length); 

Á 4 x injection umbilicals (50 km total length). 

In addition, there are manifolds to facilitate tie-in of individual production wells to the flowlines, multiphase 
flow meters for measure of individual well rates and a monitoring and control system. 

The FPSO has the capacity limits summarized in Table 5-6. 

 

Table 5-6: Akpo facility production constraints 

Specification Capacity12 

Oil production  185,000 bbl/d 

Liquid production  235,000 bbl/d 

Water disposal at sea  150,000 bbl/d 

Water injection  420,000 bbl/d (3 pumps), 280,000 bbl/d (2 pumps) 

Gas production 607 MMscf/d 

Gas injection  230 MMscf/d 

Gas export  406 MMscf/d (increased from 396) 

 

The FPSO fluid handling limits are shown schematically in Figure 5-5. 

 

 
 
12 Based on 95% availability. 
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Figure 5-5: Akpo FPSO design flowrates. 

 

There are seawater injection facilities. Artificial lift is not required due to the high GOR. The facility is 

estimated to use 25 MMscf/d of gas as fuel, and this has been used by RISC as a Fuel & Flare estimate (NB: 

The current average is approximately 17 MMcf/d). 

 

5.1.4. Production History 

Akpo started production in March 2009 and reached a plateau oil rate of 180,000 bopd in 2010. Figure 5-6 

shows the historical oil, water, and gas production rates from 2018. The current (early December 2023) daily 

oil production is approximately 64,500 bbl/d, water production is approximately 115,900 bbl/d and gas 

production 384 MMcf/d.  

RISC notes that, in the last 12 months: 

Á Oil production has decreased from 80,000 bbl/d to 64,500 bbl/d; 

Á Water production has increased from 80,000 bbl/d to 115,900 bbl/d. This has been enabled by an 

increase in the water handling capacity; and 

Á Gas production has decreased from 420 MMcf/d to 384 MMcf/d. 
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Figure 5-6: Akpo oil, water and gas production rate history from 2018. 

 

With respect to facility capacities: 

Á Plateau oil production was close to the facility capacity (175,000 bbl/d) but has subsequently declined; 

Á Water production is only slightly below the facility capacity (now increased to 120,000 bbl). 

Á Gas production has been at or near the facility capacity (607 MMcf/d) since 2014. It is currently below 

the facility capacity. 

Á Water injection has been below full capacity (420,000 bbl/d) since 2016 and is currently operating at 

slightly below the facility capacity on 2 pumps (currently 280,000 bbl/d). 

Á Gas injection had been near capacity since start-up until the last 4 months of 2022. The gas injection 

capacity remained low in 2023 due to the valve issues at Akpo 22 and production was curtailed to 

maintain a voidage balance. 

Historically, production had been generally constrained by facility gas capacity, which mainly affects 

reservoir D production, prior to OPEC quota restrictions since 2019. Reservoir D is producing 175 MMscf/d 

of the total YE2023 field gas production (385 MaǎŎŦκŘύΦ !ǎ ǘƘŜ ŦƛŜƭŘΩǎ ŘŜŎƭƛƴŜ ŎƻƴǘƛƴǳŜǎ ǘƘŜ ǊŜƭŜǾŀƴŎŜ ƻŦ 

production constraints will reduce. 

Figure 5-7 shows the development of water cut and GOR. The impact on the GOR of curtailing production 

from the D reservoir since August 2022 due to the Akpo 22 valve issue is clearly shown. 
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Figure 5-7: Akpo Field oil production rate, GOR and water cut history from 2018. 

 

Water injection started in 2009 with peak injection rates of 420,000 bwpd. The D reservoir has had gas 

injection since 2009 increasing to 240 MMscf/d and no water injection. The constraint on gas injection due 

to Akpo 22 is evident (Figure 5-8).  

 

 

Figure 5-8: Akpo Field water and gas injection history. 

 

The AL reservoir provides the largest contribution (circa 16,000 bopd) to field oil production rate. The G 

reservoir is the next highest contribution (circa 15,000 bopd) but has been on decline since late 2021. The EF 

reservoirs are the third highest contribution (circa 12,500 bopd) and have been relatively stable over 2023. 

There were a number of interruptions to production during the last year for operational matters, including 

the 3-day Full Field Shut Down (FFSD) for cooling water header repair in July and the GEC-B electrical motor 

replacement and TG-C gas generator exchange in November. 
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Figure 5-9: Akpo Field recent oil production history by reservoir. 

 

5.1.5. Reservoir Simulation 

Both Prime and the operator (TotalEnergies) use simulation models to identify and optimize infill well 

ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŀƴŘ ŦƻǊŜŎŀǎǘ ŦǳǘǳǊŜ ǿŜƭƭ ǇŜǊŦƻǊƳŀƴŎŜΦ tǊƛƳŜΩǎ ƳƻŘŜƭ ƘƛǎǘƻǊȅ ƳŀǘŎƘŜǎ ǿŜǊŜ ǳǇŘŀǘŜŘ ŦƻǊ 

ǇǊƻŘǳŎǘƛƻƴ ǘƻ !ǳƎǳǎǘ нлноΣ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ǘƻ !ǇǊƛƭκaŀȅ 2023.  

4D seismic is used to identify fluid movement and unswept areas. 

Table 5-7 identifies the key findings in the latest simulation update. 

 

Table 5-7: Akpo simulation results by reservoir (TotalEnergies) 
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The simulation models and analytical analysis appear reasonable and are used by Prime for forecasting. The 

ǎƛƳǳƭŀǘŜŘ ǳƭǘƛƳŀǘŜ ǊŜŎƻǾŜǊȅ ƛǎ ƎŜƴŜǊŀƭƭȅ ǎƛƳƛƭŀǊ ǘƻ tǊƛƳŜΩǎ ǾŀǊƛƻǳǎ ŘŜŎƭƛƴŜ-estimated UR (see Figure 5-14). 

As there is extensive production history available with most wells producing at significant water cut, RISC 

has used decline analysis to ǊŜǾƛŜǿ tǊƛƳŜΩǎ production forecasts. 

 

5.1.6. Decline Analysis 

5.1.6.1. Method 

Lƴ ƻǊŘŜǊ ǘƻ ŀǳŘƛǘ tǊƛƳŜΩǎ ŘŜǾŜƭƻǇŜŘ ǊŜǎŜǊǾŜǎ, RISC has conducted independent decline analysis by well on 

the oil production, and the decline is the basis for our oil forecasts and developed reserve assessment. We 

have also analysed and created forecasts for gas and water production, comparing the GOR and the water-

cut history to ensure compatibility between the oil, gas, and water forecasts.  

We note that, for its developed reserves estimates, Prime has used several methods to cross-check its 

estimates including reservoir simulation and decline analysis. We acknowledge that there are several 

features associated with the Akpo wells and reservoirs that are not ideally suited to decline analysis. 

However, we consider that overall, the method provides a reasonable check on the performance. Overall, 

tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ōƻǳƴŘǎ ƻŦ ƻǳǊ ƭƻǿ ǘƻ ƘƛƎƘΣ ƻƛƭ ŀƴŘ Ǝŀǎ ǊŜŎƻǾŜǊȅ ŜǎǘƛƳŀǘŜǎ Ŧrom 

ŘŜŎƭƛƴŜ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǿŜ ŀŎŎŜǇǘ tǊƛƳŜΩǎ ŦƻǊŜŎŀǎǘǎ ƻŦ ŘŜǾŜƭƻǇŜŘ ǊŜǎŜǊǾŜǎΦ 

Some observed features that are not ideal for decline analysis included: 

Á Unstable production conditions; e.g.: frequent production interruptions in 2023 noted earlier, especially 

the GEC interruption late in the year.  

Á In general, the well head pressure (WHP) has been declining consistently for most wells and some of these 

wells are produced using the Test Separator. We also noted that often the late-2023 production had 

changing choke sizes and WHP (Figure 5-10).  
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Figure 5-10: Akpo 26 recent oil and water production changes with THP and choke sizes. 

 

Á The gas injection in the D reservoir leads to changing compositional and relative permeability effects. This 

is exacerbated by historical (e.g. Akpo 22) and forecast (with AW start-up) changes to the gas injection 

forecast; 

Á We have noted two general patterns of water production behaviour: 

1) Gradual increase, accompanied by a gradual decrease in oil production, e.g. Akpo 20 between Jan-12 

and Jan-16. 

 

 

 

Figure 5-11: Akpo 20 gradual increase in water rate and water-cut. 

 

 

Period of stable THP 
and production 

Step change in 
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and oil production 
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2) Step increase in water rate, accompanied by a step decrease in oil production, e.g. Akpo 26 in mid-

2014. 

  

 

Figure 5-12: Akpo 26 step change in water production and water-cut. 

 

Whilst both appear to start without warning, the rate at which the latter occurs places considerable 

uncertainty in the DCA forecasts for lower water-cut wells. 

 

5.1.6.2. Results 

Figure 5-13 ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ƭŀǎǘ ǘǿƻ ȅŜŀǊǎ ƻŦ !ƪǇƻ ǇǊƻŘǳŎǘƛƻƴ ƘƛǎǘƻǊȅ ŀƴŘ wL{/Ωǎ ŦƻǊŜŎŀǎǘ ŦƻǊ ǘǿƻ ȅŜŀǊǎΦ 

Although RISC forecasts a decrease in production for oil, gas and water, the steeper decline in oil rate than 

water rate results in an increase in water cut consistent with recent history. Similarly, the GOR is forecast to 

remain almost constant, consistent with recent history. Note that the forecast does not include the FFSD 

planned for February 2024 and ǘƘŀǘ wL{/Ωǎ ŘŜŎƭƛƴŜ ƛƎƴƻǊŜǎ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƛƴǘŜǊǊǳǇǘƛƻƴ ƛƴ bƻǾŜƳōŜǊ нлно13 

which largely seems to have impacted the D and G reservoir wells. The minor step change down in gas rate 

and GOR in December 2023 and step change up in late December 2023 is a result of RISC incorporating the 

shut-in of Akpo 24 during 2024 to accommodate the Akpo West 2 well14. 

 

 
 
13 GEC B electrical motor replacement and TG C gas generator exchange. WIP C tripped, Prime Oil & Gas B.V., Reserves 
Audit 2023, December 13th, 2023, p51 
14 PML 2_3_4 & PPL 261 TCM June 2023 Pre-read, p51 
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Figure 5-13: Akpo CƛŜƭŘ ǊŜŎŜƴǘ ǇǊƻŘǳŎǘƛƻƴ ƘƛǎǘƻǊȅ ŀƴŘ wL{/Ωǎ ŦƻǊŜŎŀǎǘ ǇǊƻŘǳŎǘƛƻƴ. 

 

Table 5-8 ŘŜǘŀƛƭǎ wL{/Ωǎ ŜǎǘƛƳŀǘŜŘ oil ultimate recovery to January 2046 (as used by Prime) by reservoir for 

developed wells. (Note actual data were available to 10 December 2023 with an estimate made to YE2023). 

The forecast is based on the decline and has not been adjusted for FFSD, nor have they been truncated by 

economic or other considerations. wL{/Ωǎ ƭƻǿ ŎŀǎŜ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ŜȄǇƻƴŜƴǘƛŀƭ ŘŜŎƭƛƴŜΣ ǘƘŜ ƳƛŘ ŎŀǎŜ 

ŜǎǘƛƳŀǘŜǎ ƛƴŎƻǊǇƻǊŀǘŜ ǎƻƳŜ ƘȅǇŜǊōƻƭƛŎ ōŜƘŀǾƛƻǳǊ ŀƴŘ ŀ ŎƻƳǇŀǊƛǎƻƴ ƻŦ tǊƛƳŜΩǎ мt ŀƴŘ нt ŎŀǎŜǎ ό.ŀǎŜ 

forecasts). 

 

Table 5-8: Developed UR estimates by RISC for Akpo 

Reservoir 

Cum. Prod. to 
10/12/2023 

F'cast 11 to 
31 Dec 

Estimated cum. 
Prod. at 

31/12/2023 

Dev prod 
1/1/2024 to 

1/1/2046 

RISC's estimated UR Prime's estimated UR 

Low Mid Low Mid 

MMbbl MMbbl MMbbl MMbbl MMbbl MMbbl MMbbl MMbbl 

AU 156.3 0.2 156.5 18.8 170.8 175.3 n/a 186.7 

AL 157.7 0.3 158.0 22.5 176.6 180.5 n/a 173.2 

B 42.7 0.1 42.8 8.4 46.7 51.2 n/a 53.9 

D 116.9 0.1 117.0 9.6 122.9 126.6 n/a 132.4 

EF 80.8 0.3 81.1 21.1 100.1 102.1 n/a 101.1 

G 108.0 0.3 108.3 28.5 128.4 136.8 n/a 125.2 

All 662.4 1.3 663.7 108.8 745.5 772.5 728.0 772.5 

 

Figure 5-14 ƛƭƭǳǎǘǊŀǘŜǎ tǊƛƳŜΩǎ ǊŀƴƎŜ ƻŦ ŘŜǾŜƭƻǇŜŘ oil ultimate recoverable estimates for various estimation 

ǘŜŎƘƴƛǉǳŜǎ ǿƛǘƘ wL{/Ωǎ mid case ŜǎǘƛƳŀǘŜǎ ƻǾŜǊƭŀƛƴ ƛƴ ǊŜŘΦ CƻǊ ǘƘŜ ŦƛŜƭŘ ŀǎ ŀ ǿƘƻƭŜ wL{/Ωǎ ŜǎǘƛƳŀǘŜǎ ŀǊŜ the 

ǎŀƳŜ ŀǎ tǊƛƳŜΩǎ ŀƴŘ ōȅ individual reservoir, wL{/Ωǎ ŜǎǘƛƳŀǘŜǎ ƭƛŜ ǿƛǘƘƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜǎΦ ¢ƘŜ 

largest discrepancies ōŜǘǿŜŜƴ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜ ŀƴŘ wL{/Ωǎ ŜǎǘƛƳŀǘŜ are ŦƻǊ ǘƘŜ !¦ ǊŜǎŜǊǾƻƛǊ ŦƻǊ ǿƘƛŎƘ wL{/Ωǎ 

estimate is 11.4 aaōōƭ ƭƻǿŜǊ ǘƘŀƴ tǊƛƳŜΩǎ ŀƴŘ ǘƘŜ D ǊŜǎŜǊǾƻƛǊ ŦƻǊ ǿƘƛŎƘ wL{/Ωǎ ŜǎǘƛƳŀǘŜ ƛǎ ммΦп aaōōƭ 

ƘƛƎƘŜǊ ǘƘŀƴ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜ.  
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aƻǊŜ ŘŜǘŀƛƭŜŘ ŘƛǎŎǳǎǎƛƻƴ ƻŦ wL{/Ωǎ ŦƛƴŘƛƴƎǎΣ ōȅ ǊŜǎŜǊǾƻƛǊΣ ŦƻƭƭƻǿǎΦ  

 

 

Figure 5-14: /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ tǊƛƳŜΩǎ ŀƴŘ wL{/Ωǎ ¦w ŜǎǘƛƳŀǘŜǎ ŦƻǊ Akpo Field, YE2023. 

 

For the A Upper (AU) reservoirs wL{/Ωǎ όōŜǎǘ ŜǎǘƛƳŀǘŜύ ŘŜǾŜƭƻǇŜŘ ǳƭǘƛƳŀǘŜ ǊŜŎƻǾŜǊȅ όŎŀΦ 175 MMbbl) is at 

ǘƘŜ ƭƻǿŜǊ ŜƴŘ ƻŦ tǊƛƳŜΩǎ ǊŀƴƎŜ ƻŦ ŜǎǘƛƳŀǘŜǎΣ ŀƴŘ 11 aaōōƭ ōŜƭƻǿ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜΦ wL{/ Ƙŀǎ ŎƻƴŎŜǊƴǎ 

regarding the production from this reservoir as: 

Á Two wells of the five wells producing at the start of the year were shut-in in mid and late 2023. 

1. Akpo 20 was shut in for production optimization and can be reopened when required. 

2. Akpo 6 was shut in to investigate abnormal annulus pressure and investigation is still ongoing. 

Á The three currently producing wells show declining WHP. 

Á Economic truncation, FFSD or FPSO life considerations may further reduce recovery. 

The A Upper reservoirs have been developed with 6 oil production wells (Akpo 6, 10, 20, 33, 35, and 58) and 

5 water injectors (Akpo 13T1, 15, 18, 28 and 48). Oil production was relatively stable at 8,000 to 10,000 bbl/d 

between 2018 and early 2021 when Akpo 10 was shut in. The addition of Akpo 58 in late 2021 saw the oil 

rate again return to ca. 10,000 bbl/d until mid-2023. Akpo 6 and Akpo 20 were shut-in in mid and late 2023, 

respectively, and the current (mid Dec 23) oil production rate is ca. 7,500 bbl/d. 
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Between early 2020 and mid-2021 water production was approximately 20,000 bbl/d. This dropped to 

10,000 bbl/d with the shut-in of Akpo 10 and remained between 10,000 and 15,000 bbl/d until late 2023. 

The current water rate is 9,500 bbl/d. 

Between 2018 and late 2021 the gas rate gradually declined from about 16-25 MMcf/d to ca. 12,000 bbl/d. 

The addition of the Akpo 58 well in late 2021 increased the gas rate to about 26 MMcf/d. Since then, the gas 

rate has steadily declined and is currently ca. 13 MMcf/d (Figure 5-15).  

 

 

Figure 5-15: Annotated Akpo A Upper production history. 

 

Of the six wells that have produced from the AU reservoir, three are shut-in. Regarding the shut-in wells RISC 

notes: 

Á !ƪǇƻ мл Ƙŀǎ ƴƻǘ ǇǊƻŘǳŎŜŘ ǎƛƴŎŜ нлнмΦ ¢ƘŜ ǿŜƭƭ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀ άtƻǘŜƴǘƛŀƭ ǿŀǘŜǊ ǎƘǳǘ-ƻŦŦ ŎŀƴŘƛŘŀǘŜέ 

in the September SSCM notes (p28) and discussed in detail (p30-33 SSCM). The project is under 

consideration but yet to be sanctioned, considered as a CR (not a reserve) for this exercise. 

Á Akpo 6 has not produced since July 2023 (apart from a few days in Oct.). The well is noted to have an 

ƛƴǘŜƎǊƛǘȅ ƛǎǎǳŜΦ wŜǇŀƛǊ ŎƻƴǎƛŘŜǊŜŘ άǳƴŦŜŀǎƛōƭŜέ ƛƴ {{/a tt¢ όǇну ŀƴŘ ǇоуύΦ 

Á Akpo 20 has not produced since Nov. 2023. This is a recent change and post-dates the SSCM. Status 

unknown. 

 

Figure 5-16 ǎƘƻǿǎ ǘƘŜ !¦ ǊŜǎŜǊǾƻƛǊ ƻƛƭ Ǝŀǎ ŀƴŘ ǿŀǘŜǊ ǇǊƻŘǳŎǘƛƻƴ ŦǊƻƳ нлнн ŀƴŘ wL{/Ωǎ ŎƻƴǎƻƭƛŘŀǘŜŘ ǿŜƭƭ 

forecasts to 2026 ŀƭƻƴƎ ǿƛǘƘ tǊƛƳŜΩǎ .ŀǎŜ ŎŀǎŜ ŦƻǊŜŎŀǎǘǎ.  

 

 

Start-up 
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Shut-in 
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Akpo 10 
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Figure 5-16: Akpo A Upper history and forecast versus time. 

 

²Ƙƛƭǎǘ wL{/Ωǎ ŀƴŘ tǊƛƳŜΩǎ ƻƛƭ ŦƻǊŜŎŀǎǘǎ ŀǊŜ ǎƛƳƛƭŀǊΣ tǊƛƳŜΩǎ Ǝŀǎ ŦƻǊŜŎŀǎǘ ƛǎ ǎƭƛƎƘǘƭȅ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ wL{/ 

ŀƴŘ ŀǇǇŜŀǊǎ ǘƻ ŎƻƳŜ ƻŦŦ ŀ ƘƛƎƘŜǊ ƘƛǎǘƻǊȅ ƛƴ ƭŀǘŜ нлноΦ {ƛƳƛƭŀǊƭȅΣ tǊƛƳŜΩǎ ǿŀǘŜǊ ŦƻǊŜŎŀǎǘ ƛǎ ŀōƻǾŜ wL{/Ωǎ ŀƴŘ 

has a higher history. We note that tǊƛƳŜΩǎ ŦƻǊŜŎŀǎǘ Ƙŀǎ ōŜŜƴ ŀŘƧǳǎǘŜŘ ŦƻǊ ǘƘŜ CŜōǊǳŀǊȅ нлно CC{5 ǿƘŜǊŜŀǎ 

wL{/Ωǎ Ƙŀǎ ƴƻǘΦ 

 

Figure 5-10 illustrates the oil production forecast since January 2022 as a function of cumulative oil 

production. We have identified the production rate and cumulative production as at YE 2022 (10,500 bbl/d 

and 153.3 MMbbl) and note relatively steep decline that has occurred since then. 

 

 

Figure 5-17: Akpo A Upper history and forecast versus cumulative oil production. 

 

YE 2022 
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Figure 5-18, Figure 5-19 and Figure 5-20 illustrate the last two years of production and the matched oil 

production rates for the three producing wells on the AU reservoir, Akpo 33, Akpo 35 and Akpo 58, 

respectively, and makes the following observations: 

Á During 2023 the WHP in Akpo 33 was relatively constant until November with oil and water relatively 

constant at 600 bbl/d and 2,700 bbl/d respectively. Since November 2023 the WHP has started to 

decline. This decline appears to have started with an increase in the choke size from 25% to 40% and 

has been accompanied by an increase in both the oil and water rate. The later behaviour, (possibly a 

response to the shut-in of Akpo 20 although the completed sand seems inconsistent), appears 

transient and we have not attempted to fit the decline to this period; 

 

 

Figure 5-18: Akpo 33 (AU) history and matched oil forecast versus time. 

 

For Akpo 35, after a step-change in oil and water rates in November 2022 (reason unknown) there was a 

period of stable WHP to March 2023 during which both oil and water rates declined, however, the water cut 

was stable. Between March and May 2023 choke sizes fluctuated and there were accompanying fluctuations 

in production. In May 2023 the choke size was increased from 50% to 75% and this was accompanied by an 

increase in both oil and water rates and the WHP began to fall. The choke size was reduced in late May 2023 

to about 40-45% and maintained until late October. During this period the WHP continued to decline, the oil 

rate declined also (from 1,700 bbl/d to 1,100 bbl/d) and the water rate initially declined but then increased 

from 3,000 bbl/d to 3,500 bbl/d. In December the choke has been at about 50% with a decline in oil rate and 

WHP. 
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Figure 5-19: Akpo 35 (AU) history and matched oil forecast versus time. 

 

The WHP for Akpo 58 has fallen continuously, and at increasing rate, for the last two years, from about 240 

bar to 170 bar. After an initial increase in oil production to June 2022 (reason unknown) the oil rate has 

decreased relatively constantly from 7,000 bbl/d to 5,700 bbl/d. Water production has been relatively low 

but increased from zero to 300 bbl/d in November 2022, and to 1,300 bbl/d in September 2023, bringing the 

water cut to 20%-25%. 

 

 

Figure 5-20: Akpo 58 (AU) history and match oil forecast versus time. 
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RISC understands that, with decreasing WHP across the field, several wells are producing to the test 

separator as a way of enabling them to produce at low pressure. RISC is concerned that with the three wells 

showing decreasing WHP that more wells will require this approach which may not be possible. Overall, RISC 

is concerned that the rapidly decreasing WHP is not sustainable and there is a risk that the forecast 

production rates will not be achieved. 

STOIIP in the AU reservoirs is estimated at 388 MMstb15. Cumulative oil production to date represents an oil 

recovery factor (RF) of 40%. 

 

For the A Lower (AL) reservoirs wL{/Ωǎ όōŜǎǘ ŜǎǘƛƳŀǘŜύ ŘŜǾŜƭƻǇŜŘ ǳƭǘƛƳŀǘŜ ǊŜŎƻǾŜǊȅ όŎŀΦ мтт aaōōƭύ ƛǎ 

ǎƭƛƎƘǘƭȅ ŀōƻǾŜ tǊƛƳŜΩǎ ǊŀƴƎŜ ƻŦ ŜǎǘƛƳŀǘŜ όмто aaōōƭύΦ  

The A Lower reservoirs have been developed with 8 oil production wells (Akpo 16, 26, 29, 30, 32, 37, 42, 43) 

and 5 water injectors (Akpo 19, 27, 31, 34, 52). Two producers are currently shut-in (Akpo 29 and 42). 

Between mid-2019 and mid-2023 the oil production rate was relatively steady at about 20,000 bbl/d but has 

subsequently declined to about 16,000 bbl/d (Figure 5-21).  

Water production was relatively constant at 15,000 to 20,000 bbl/d between 2020 and early 2022 when it 

made a step change to 27,000 bbl/d and has subsequently increased exponentially to 57,000 bbl/d. 

Gas production has been relatively constant at 45-55 MMcf/d since mid-2019. 

 

 

Figure 5-21: Akpo A Lower production history. 

 

 
 
15 SSCM Sept 2023, p10 
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Figure 5-22 shows the AL reservoir oil, Ǝŀǎ ŀƴŘ ǿŀǘŜǊ ǇǊƻŘǳŎǘƛƻƴ ŦǊƻƳ нлнн ŀƴŘ wL{/Ωǎ ŎƻƴǎƻƭƛŘŀǘŜŘ ǿŜƭƭ 

forecasts to 2026. ¢ƘŜ ŦƛƎǳǊŜ ŀƭǎƻ ǎƘƻǿǎ tǊƛƳŜΩǎ .ŀǎŜ ŦƻǊŜŎŀǎǘΦ 

 

 

Figure 5-22: Akpo A Lower history and forecast versus time. 

 

hǾŜǊŀƭƭΣ wL{/Ωǎ ŀƴŘ tǊƛƳŜΩǎ ƻƛƭ ŀƴŘ Ǝŀǎ ŦƻǊŜŎŀǎǘǎ ŀǇǇŜŀǊ ǎƛƳƛƭŀǊΦ tǊƛƳŜΩǎ ǿŀǘŜǊ ŦƻǊŜŎŀǎǘ Ŧŀƭƭǎ ōŜƭƻǿ wL{/Ωǎ 

forecast and appears to come off a lower historical production. 

 

Figure 5-23 illustrates the oil production forecast since January 2022 as a function of cumulative oil 

production. We have identified the production rate and cumulative production as at YE 2022 (19,800 bbl/d 

and 151.6 MMbbl) and note the change in character of the performance since then with a relatively steep 

decline commencing at about 155 MMbbl. 

 

 

Figure 5-23: Akpo A Lower history and forecast versus cumulative oil production. 

YE 2022 
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STOIIP in the AL reservoirs is estimated at 336 MMstb16. Cumulative oil production to date represents an oil 

recovery factor (RF) of 47%. 

 

For the B reservoir, wL{/Ωǎ ŘŜǾŜƭƻǇŜŘ ¦w ŜǎǘƛƳŀǘŜ ό51.2 MMbbl) is 2.7 aaōōƭ ōŜƭƻǿ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜ όроΦф 

MMbbl) and is in the middle ƻŦ tǊƛƳŜΩǎ ǊŀƴƎŜ ƻŦ ŜǎǘƛƳŀǘŜǎ όFigure 5-14).  

The B reservoir has been developed with 3 oil production wells (Akpo 41, 46B and 54) and 3 water injectors 

(Akpo 45, 50 and 55). Two of the producers are shut-in (Akpo 46B S/I June 2023, Akpo 54 S/I February 2022), 

Akpo 41 is producing at approximately 6,000 bbl/d. Akpo 41 oil production has increased since Akpo 41 was 

shut-in and water injection support increased through the Akpo 54 bridge (Figure 5-24).  

 

 

Figure 5-24: Akpo B production history. 
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Figure 5-25 ǎƘƻǿǎ ǘƘŜ . ǊŜǎŜǊǾƻƛǊ ƻƛƭΣ Ǝŀǎ ŀƴŘ ǿŀǘŜǊ ǇǊƻŘǳŎǘƛƻƴ ŦǊƻƳ нлнн ŀƴŘ wL{/Ωǎ ŎƻƴǎƻƭƛŘŀǘŜŘ ǿŜƭƭ 

forecasts to 2026. ¢ƘŜ ŦƛƎǳǊŜ ŀƭǎƻ ƛƭƭǳǎǘǊŀǘŜǎ tǊƛƳŜΩǎ forecasts. 

 

 

Figure 5-25: Akpo B history and forecast versus time. 

 

²ƘƛƭǎǘΣ wL{/Ωǎ ŀƴŘ tǊƛƳŜΩǎ ƻƛƭ ŦƻǊŜŎŀǎǘǎ ŀǊŜ ŎƻƳǇŀǊŀōƭŜΣ tǊƛƳŜΩǎ Ǝŀǎ ŀƴŘ ǿŀǘŜǊ ŦƻǊŜŎŀǎǘǎ ŀǇǇŜŀǊ ƭƻǿΦ Figure 

5-26 ǎƘƻǿǎ wL{/Ωǎ ŎƻƴǎƻƭƛŘŀǘŜŘ ǿŜƭƭ ŘŜŎƭƛƴŜ ŀƴŀƭȅǎƛǎ ǾŜǊǎǳǎ ǘƛƳŜ ŦƻǊ ǘƘŜ . ǊŜǎŜǊǾƻƛǊΦ wL{/Ωǎ ŘŜŎƭƛƴŜ ŎǳǊǾŜ 

ƘƻƴƻǳǊΩǎ ǘƘŜ ǊŜŎŜƴǘ ǇǊƻŘǳŎǘƛƻƴ ǊŀǘŜǎ ŀƴŘ Ƙŀǎ ŀ ŘŜŎƭƛƴŜ rate consistent with the earlier period.  

 

 

Figure 5-26Υ wL{/Ωǎ !ƪǇƻ . ŘŜǾŜƭƻǇŜŘ ǿŜƭƭ ŘŜŎƭƛƴŜ ŀƴŘ ŦƻǊŜŎŀǎǘ ǾŜǊǎǳǎ cumulative production. 

 

YE 2022 
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Figure 5-27 illustrates Akpo 41 historical performance since 2022 and shows wL{/Ωǎ ŦƛǘǘŜŘ decline. The decline 

rate has been matched to the latest production (November- early December 2023) where the choke has 

been increased to ca. 55%. Although the period is short a consistent decline appears to have been established 

and is consistent with prior decline rates seen. 

 

 

Figure 5-27: Akpo 41 well historical production versus ǘƛƳŜ ǎƘƻǿƛƴƎ wL{/Ωǎ ŦƛǘǘŜŘ ƻƛƭ ǊŀǘŜ ŘŜŎƭƛƴŜ. 

 

STOIIP in the B reservoir is estimated at 171 MMstb17. Cumulative oil production to date represents an oil RF 

of 25%. 

 

For the D reservoir, wL{/Ωǎ ŘŜǾŜƭƻǇŜŘ ¦w ŜǎǘƛƳŀǘŜ όмноΦл aaōōƭύ ƛǎ фΦп aaōōƭ ōŜƭƻǿ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜ 

όмонΦп aaōōƭύ ŀƴŘ ƛǎ ǎƭƛƎƘǘƭȅ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƭƻǿŜǊ ŜƴŘ ƻŦ tǊƛƳŜΩǎ ǊŀƴƎŜ ƻŦ ŜǎǘƛƳŀǘŜǎ όFigure 5-14).  

The D reservoir differs from the other reservoir in that it is a single layer turbiditic lobe that has been 

developed with gas injection (rather than water injection). It has been developed with 4 oil production wells 

(Akpo 14, 17, 24 and 49), all of which remain on production, and 2 gas injectors (Akpo 21, 22), of which Akpo 

22 was out of service from August 2022 due to a stuck valve. This was due to be repaired in late 2023.  

In general, over the last six years the oil production rate has declined, although, over the last 12 months the 

rate has been stable at about 7,500 bbl/d (Figure 5-28). The water cut has increased in a few step changes 

and over the last 12 months has increased from about 3,000 bbl/d to 6,000 bbl/d. Surprisingly, given the gas 

injection, gas rates have decreased in general over the past five years, however, in the last 12 months gas 

production rates have averaged 185 MMcf/d. As a result of the temporary shut in of Akpo 22Σ ǘƘŜǊŜΩǎ ōŜŜƴ 
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a need to control the amount of gas produced for the purposes of gas balance and limitations on gas 

import/gas export (i.e.: production management). 

 

 

Figure 5-28: Akpo D production history. 

 

Figure 5-29 ƛƭƭǳǎǘǊŀǘŜǎ ¢ƘŜ 5 ǊŜǎŜǊǾƻƛǊ ƘƛǎǘƻǊƛŎŀƭ ǇǊƻŘǳŎǘƛƻƴ ǎƛƴŎŜ нлнн ŀƴŘ wL{/Ωǎ ŎƻƴǎƻƭƛŘŀǘŜŘ ǿŜƭƭ ŦƻǊŜŎŀǎǘǎ 

to 2026 for oil gas and water. 

 

 

Figure 5-29: Akpo D consolidated well oil, gas and water production history and forecasts versus time. 

 

.ƻǘƘ wL{/Ωǎ ŀƴŘ tǊƛƳŜΩǎ ƻƛƭ ŀƴŘ ǿŀǘŜǊ ŦƻǊŜŎŀǎǘǎ ŀǊŜ ǎƛƳƛƭŀǊΦ IƻǿŜǾŜǊΣ tǊƛƳŜΩǎ Ǝŀǎ ŦƻǊŜŎŀǎǘ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 

ƎǊŜŀǘŜǊ ǘƘŀƴ wL{/ΩǎΦ wL{/ ƴƻǘŜǎ ǘƘŀǘ tǊƛƳŜΩǎ .ŀǎŜ ŦƻǊŜŎŀǎǘ ŀǎǎǳƳŜǎ Ǝŀǎ ƛƴƧŜŎǘƛƻƴ ƛƴ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ƻǾŜǊ нлл 

MMcf/d which is not consistent with planned injection after the start-up of Akpo West. 
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Figure 5-30 illustrates the oil production history and forecast versus cumulative production. This figure 

illustrates the match of the decline to the last 1 MMbbl (approx.) of production. 

 

 

Figure 5-30: Akpo D reservoir consolidated well decline forecast versus cumulative oil production. 

 

The D reservoir is a rich gas-condensate reservoir with dry gas re-injection to provide voidage replacement. 

Reinjecting gas can lead to a declining condensate rate (CGR drop, or GOR rise) due to dry gas breakthrough 

(as opposed to water production in the other oil reservoirs) but can be impacted by other factors such as 

changing pressure leading to changed PVT properties and changing relative permeabilities. The reduced 

volume of gas injection brought on by the shut-in of Akpo 22 may have also changed flow paths of the 

reservoir and injected fluids. We note also that, since about 2015 the reservoir pressure has been below the 

saturation pressure (Psat) of the reservoir fluid (Figure 5-31) which is conducive to gas liberation in the 

reservoir and can lead to GOR increases. Despite this, the operator has noted a lower than anticipated 

growth in GOR18. 

 
 
18 SSCM, September 2023, p18. 
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Figure 5-31: Reservoir pressure for Akpo D reservoir and cumulative voidage replacement. 

 

Figure 5-32 illustrates the change in gas/oil ratio (GOR) with time for the Akpo D reservoir. To 2022 the 

predominant behaviour was a gradual increase in the GOR, however, since then the GOR has been stable to 

trending lower. TƘƛǎ ƛǎ ǊŜŦƭŜŎǘŜŘ ƛƴ wL{/Ωǎ ŦƻǊŜŎŀǎǘǎΦ 

 

 

Figure 5-32: Akpo D reservoir gas/oil ratio versus time. 
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We caution, however, that implicit in forecasts made from DCA is an assumption that production conditions 

remain (relatively) constant. We note that with the repair, and restart of production from Akpo 22, plus the 

concern of the operator regarding άoptimisation of gas injection with Akpo Westέ, this assumption may not 

be achievable. 

STOIIP in the D reservoir is estimated at 166 MMstb19. Cumulative oil production to date represents an oil 

RF of 70%. 

We note that the forecasts are stated for decline as an oil reservoir, however, gas blowdown is likely prior 

to the end of field oil production. Whilst this will truncate oil production it will maximise gas recovery. This 

recovery is currently considered a contingent resource. 

 

For the EF reservoir, wL{/Ωǎ ŘŜǾŜƭƻǇŜŘ ¦w ŜǎǘƛƳŀǘŜ όмлмΦм aaōōƭύ ƛǎ мΦл aaōōƭ ōŜƭƻǿ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜ 

όмлмΦм aaōōƭύ ŀƴŘ ǿƛǘƘƛƴ tǊƛƳŜΩǎ ǊŀƴƎŜ ƻŦ ŜǎǘƛƳŀǘŜǎ όFigure 5-14).  

The EF reservoir has been developed with 3 oil production wells (Akpo 38, 44 and 53) all of which are still in 

production, and 3 water injectors (Akpo 39,40 and 56). In the last 6 years the oil production rate has steadily 

declined, and the water production increased (Figure 5-33).  During 2023 the oil production rate has been 

reasonably constant at approximately 12,500 bbl/d, water has increased substantially, from 20,000 bbl/d to 

35,000 bbl/d, and gas has decreased slightly, from 65 MMcf/d to 52 MMcf/d. 

 

 

Figure 5-33: Akpo EF production history. 

 

The recent increase in water production was facilitated by increased water handling and increased water 

injection into the reservoir. This was considered necessary as the reservoir has a cumulative voidage 

replacement ratio of 70%. Water injection has varied been between 50,000 and 105,000 bwpd since the start 

of production. Akpo 53 and Akpo 38 have water cuts exceeding 70%, Akpo 44 has a water cut of 33%. Figure 

5-34 ǎƘƻǿǎ wL{/Ωǎ ŘŜǾŜƭƻǇŜŘ ǿŜƭƭ ŘŜŎƭƛƴŜ ŀƴŀƭȅǎƛǎ ōȅ ŎƻƴǎƻƭƛŘŀǘŜŘ ǿŜƭƭΦ 
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Although the water production is forecast to flatten at about 35,000 bbl/d this provides a slight increase in 

water cut and is consistent with a fall in total liquid rate. We consider the flattening of the rate is consistent 

with the facility water production limit (current rate 118,000 bbl/d with capacity 120,000 bbl/d) and the 

declining WHP in the wells.  

 

 

Figure 5-34: Akpo EF consolidated well decline  and forecast versus time. 

 

wL{/Ωǎ ƻƛƭ ŀƴŘ Ǝŀǎ ŦƻǊŜŎŀǎǘǎ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ ƻŦ tǊƛƳŜΣ ƘƻǿŜǾŜǊ ǿŀǘŜǊ ǇǊƻŘǳŎǘƛƻƴ ŎƻƴǘƛƴǳŜǎ ǘƻ ƛƴŎǊŜŀǎŜ 

ŎƻƳǇŀǊŜŘ ǿƛǘƘ wL{/Ωǎ ŦƻǊŜŎŀǎǘΦ 

 

Figure 5-35 ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ƻƛƭ ŘŜŎƭƛƴŜ ƘƛǎǘƻǊȅ ŀƴŘ wL{/Ωǎ ŦƻǊŜŎŀǎǘΦ 

 

 

Figure 5-35: Akpo EF consolidated well decline  and forecast versus cumulative oil production. 

 

YE 2022 
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Figure 5-36 illustrates one example of the well performance from the EF reservoir over the last two years, 

Akpo 44. We note: 

Á Increasing choke size (from <50% to 75-80%) and declining WHP (125 to 110 bar). 

Á Declining oil production rate (4,000 bbl/d to 2,300 bbl/d). 

Á Almost constant GOR (4,000 scf/bbl). 

Á Increasing water production rate (zero to 1,200 bbl/d) and water cut (zero to 33%). 

Á STOIIP in the EF reservoir is estimated at 146 MMstb20. Cumulative oil production to date represents an 

oil RF of 56%. 

 

 

Figure 5-36: Akpo 44 performance and oil decline and forecast versus time. 

 

For the G reservoir, wL{/Ωǎ ŘŜǾŜƭƻǇŜŘ ¦w ŜǎǘƛƳŀǘŜ όмнуΦу aaōōƭύ ƛǎ оΦс aaōōƭ ŀōƻǾŜ tǊƛƳŜΩǎ ŜǎǘƛƳŀǘŜ 

όмнрΦн aaōōƭύ ŀƴŘ ǿƛǘƘƛƴ tǊƛƳŜΩǎ ǊŀƴƎŜ ƻŦ ŜǎǘƛƳŀǘŜǎ όFigure 5-14).  

The G reservoir has been developed with 4 oil production wells (Akpo 7, 9, 51 and 57) and 2 water injectors 

(Akpo 11 and 25). Production wells Akpo 7 and 9 have been shut-in with high water production, Akpo 7 in 

August 2019 and Akpo 9 very recently, on 19 October 2023. Figure 5-37 illustrates the last six years 

production from the G reservoir. 
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