OFFSHORE ASSOCIATED GAS PROCESSING AND MONETISATION INFRASTRUCTURE IN NAMIBIA
Executive Summary: 
Namibia's Orange Basin holds world-class oil and gas resources, but no field is yet at Final Investment Decision (FID). Associated gas monetization is technically feasible but commercially constrained by ultra-deepwater costs, high gas-to-oil ratios, and the absence of any existing offshore gas infrastructure. The only near-term certainty is gas reinjection at Venus; all export pathways remain speculative pending FID.

1. CONFIRMED RESOURCE BASE & OPERATOR LANDSCAPE
1.1 Verified Field Inventory
	Field / Asset
	Block
	Operator & Equity (Current)
	Water Depth
	Status
	First Oil Target

	Venus
	PEL 56 (2913B)
	TotalEnergies 35.25%, QatarEnergy 35.25%, Galp 10%, NAMCOR 10%, Impact 9.5%
	~3,000 m
	Appraisal ongoing; FID targeted Q4 2026
	~2029–2030

	Mopane
	PEL 83 (2813B)
	TotalEnergies 40% (op), Galp 40%, NAMCOR 10%, Custos 10%
	~1,800 m
	Appraisal ongoing; TotalEnergies took operatorship Dec 2025
	2031+

	Graff / Jonker / La Rona / Lesedi
	PEL 39 (2913A/2914A)
	Shell 45% (op), QatarEnergy 45%, NAMCOR 10%
	~2,000–2,700 m
	Impaired. Shell wrote down $400M in Jan 2025; Graff/Jonker deemed commercially unviable due to low permeability and high GOR. New exploration (Merlin-1X, 2026) ongoing.
	Indefinite

	Kudu
	2814A
	BW Energy 95%, NAMCOR 5%
	170 m
	Appraisal complete (Kharas-1, 2025); FID targeted late 2026
	2028–2029

	Other
	PEL 85, 90, etc.
	Chevron, Rhino Resources, Petrobras, Woodside
	1,500–2,500 m
	Early exploration
	2032+


TotalEnergies became operator of Mopane in December 2025 after acquiring a 40% interest from Galp, consolidating control over Namibia's two largest offshore discoveries. 

1.2 Resource Classification: In-Place vs. Recoverable
The original document conflated oil-in-place with recoverable reserves. This is a material distinction for investment decisions.
	Field
	Oil In-Place (Est.)
	Recoverable Oil/Condensate (Est.)
	Associated Gas (Est.)
	Confidence

	Venus
	~5.1 billion barrels
	~750 million barrels
	5–8 Tcf (associated, in-place)
	Moderate–High

	Mopane
	~10 billion boe in-place
	~2 billion boe recoverable
	3–5 Tcf (associated, contingent)
	Moderate

	Graff
	—
	~200 million barrels (impaired)
	High GOR; not commercially viable as configured
	Low

	Jonker
	—
	~300 million barrels (impaired)
	High GOR; not commercially viable as configured
	Low

	Kudu
	—
	1.3 Tcf gas (2C contingent); 755–2,308 Bscf range
	Non-associated (dry gas + new condensate/light oil at Kharas-1)
	Moderate



2. ASSOCIATED GAS PROCESSING: TECHNICAL REALITY
2.1 The Core Constraint
Ultra-deepwater FPSOs (1,800–3,000 m) face severe weight, power, and footprint limits. Venus's associated gas production is estimated at 800–1,200 scf/bbl, requiring massive reinjection or processing capacity. TotalEnergies has publicly confirmed that gas reinjection is the favored near-term solution for Venus, noting that reinjection at 3,000 m water depth has never been attempted at this scale. 
2.2 Processing Train Requirements (Confirmed)
If export infrastructure is built, the following processing chain is technically standard for Orange Basin gas:
1. Subsea gathering & separation (10,000–15,000 psi rated trees; 15–30 km tie-backs)
2. Multi-stage separation (HP/MP/LP flash vessels)
3. Gas compression (electric-drive centrifugal; 45–60 MW demand per 180 kbpd FPSO)
4. Dehydration (TEG or molecular sieve to <0.1 ppm water)
5. Acid gas removal (MDEA/DEA for CO₂ at 1.0–2.5% mol; mercury removal beds)
6. Hydrocarbon dew-point control (JT valves or turbo-expanders for C₃+ extraction)
7. Condensate/LPG handling (spiked to crude or routed to fractionation)
8. Reinjection compression (350–500 bar for reservoir pressure support)

2.3 Gas Quality Specifications by End-Use
	Parameter
	Reinjection
	Pipeline to Shore
	FLNG Liquefaction
	Domestic Industry

	CO₂
	<5% mol
	<2% mol
	<50 ppm
	<2% mol

	H₂S
	<100 ppm
	<10 ppm
	<4 ppm
	<10 ppm

	Water dew point
	<-10°C
	<-8°C @ 100 bar
	<-100°C (0.1 ppm)
	<-8°C @ 70 bar

	Operating pressure
	350–500 bar
	120–180 bar
	50–70 bar
	40–70 bar



3. MONETIZATION PATHWAYS: CERTAINTY RANKING
	Rank
	Pathway
	Certainty
	Rationale

	1
	Gas Reinjection (Venus)
	High
	Required for First Oil (~2029–2030). No export infrastructure will be ready in time. TotalEnergies has confirmed this approach.

	2
	Kudu Gas-to-Power
	Moderate
	FID targeted late 2026. 400–420 MW initial phase, expandable to ~800 MW. BW Energy 95%, NAMCOR 5%. Kharas-1 discovery of liquids improves economics. 

	3
	LPG / NGL Extraction
	Low–Moderate
	Technically feasible but requires dedicated fractionation infrastructure not yet planned.

	4
	Pipeline to South Africa
	Low
	No FID. Requires >70% utilization to achieve viable tariffs ($1.20–1.80/MMBtu). No confirmed anchor off-taker.

	5
	FLNG Export
	Low
	Conceptually attractive but capital intensive ($3.5–6.0B per unit). No operator has announced FLNG FEED. Requires steady 130 MMscfd per 1.0 Mtpa train.


Judgment: For the period 2028–2032, the only bankable gas monetization is reinjection at Venus and Kudu domestic power. All other pathways are strategic options, not committed projects.

4. INFRASTRUCTURE & INVESTMENT: INDICATIVE ESTIMATES
	Infrastructure Segment
	Indicative Capacity
	Indicative CAPEX
	Timeline
	Status

	FPSO Gas Topsides (3 units)
	750 MMscfd combined
	$1.2–1.6B
	2026–2030
	Conceptual; Venus FPSO only one with defined schedule

	Deepwater Subsea Gathering Hub
	24-inch, 60 km
	$0.8–1.1B
	2028–2030
	Not sanctioned

	Offshore Trunkline to Shore
	20-inch, 180 km
	$1.4–1.9B
	2028–2031
	Not sanctioned

	Onshore Gas Terminal (Lüderitz)
	500 MMscfd
	$0.6–0.8B
	2029–2031
	Not sanctioned

	Kudu CCGT (Oranjemund)
	400–800 MW
	$1.0–1.4B
	2026–2029
	Under development; FID late 2026

	Lüderitz CCGT Expansion
	500 MW
	$0.6–0.8B
	2030–2032
	Conceptual

	LPG Extraction & Fractionation
	250,000 t/yr
	$0.3–0.5B
	2029–2031
	Conceptual

	FLNG Unit
	3.5 Mtpa
	$3.8–4.8B
	2031–2035
	Conceptual

	NamPower Grid Upgrades (400kV)
	1,500 MW export
	$0.9–1.2B
	2027–2031
	Planned

	Port of Lüderitz Expansion
	Berthing & logistics
	$0.5–0.8B
	2026–2030
	Under construction (N$4B) 



5. DOMESTIC MARKET REALITY CHECK
5.1 Verified Domestic Demand (Post-FID Scenarios)
	Sector
	Demand (MMscfd)
	Certainty

	Power (Kudu + Orange Basin CCGT)
	150–250
	Moderate (Kudu FID pending)

	Mining & smelting
	40–70
	Low (requires pipeline infrastructure)

	Fertilizer & chemicals
	50–90
	Low (no projects at FEED)

	LPG / household
	15–25
	Moderate (can absorb Kudu NGLs)


Peak domestic demand: ~320–420 MMscfd by 2035–2040.



5.2 Supply-Demand Balance 
	Year
	Offshore Gas Supply (Est.)
	Reinjection Demand
	Net Available
	Domestic Demand
	Exportable Surplus

	2028
	100
	80
	20
	0
	20 (Kudu only)

	2030
	450
	300
	150
	120
	30

	2032
	950
	450
	500
	220
	280

	2035
	1,400
	550
	850
	320
	530

	2040
	1,800
	600
	1,200
	420
	780


If all projects reach plateau, domestic demand alone cannot absorb total associated gas. A dual-track strategy (domestic power + export) is logically necessary, but export infrastructure is not yet financeable.

6. RISK ASSESSMENT & STRATEGIC SCENARIOS
6.1 Critical Risks
	Risk
	Probability
	Impact
	Mitigation

	Venus FID delay beyond 2026
	Moderate
	High
	TotalEnergies has stated $20/bbl cost ceiling; government cost-sharing talks ongoing 

	Shell PEL 39 failure to find viable development
	Moderate
	Moderate
	Merlin-1X (2026) is promising but not a development; Shell may exit or farm down

	Kudu FID delay
	Moderate
	High
	Already delayed from 2024→2025→late 2026; liquids discovery improves case

	Gas reinjection technical failure at 3,000 m
	Low–Moderate
	Very High
	No global precedent; requires bespoke subsea compression

	Domestic offtaker credit risk
	Moderate
	Moderate
	NamPower financial health; SAPP pricing uncertainty


6.2 Three Scenarios for Decision-Makers

	Parameter
	Scenario A: Conservative (Reinjection-Only)
	Scenario B: Balanced (Domestic Anchor)
	Scenario C: Integrated Export Hub

	2035 Gas Production
	1,200 MMscfd
	1,400 MMscfd
	1,800 MMscfd

	Reinjection Share
	85%
	40%
	30%

	Domestic Market Share
	15%
	55%
	25%

	Export Share
	0%
	5%
	45%

	Program CAPEX (indicative)
	$2–3B
	$6–8B
	$16–18B

	Namibia Power Self-Sufficiency
	Unchanged (~45% import)
	100% self-sufficient
	Net exporter

	Cumulative State Revenue (indicative)
	$2–3B
	$6–8B
	$15–20B

	Strategic Fit
	Sub-optimal
	Most Probable
	Aspirational


Judgment: Scenario B is the most realistic through 2035. Scenario C requires simultaneous FIDs on FLNG and a regional pipeline—an unlikely capital stack given current operator caution.

7. DECISION POINTS & RECOMMENDATIONS
Immediate Actions (0–12 Months)
1. Correct the regulatory baseline. Namibia lacks a published Associated Gas Utilization Policy. Decision-makers should demand clarity on:
· Flaring restrictions and reinjection rights
· Gas ownership split between oil and gas phases
· Third-party access to common infrastructure 
2. Secure Kudu FID. This is the only project with a credible path to first gas before 2030. Delay beyond late 2026 would push Namibia's energy independence timeline to the mid-2030s.
3. Update equity registers. All government briefings must reflect the Dec 2025 TotalEnergies–Galp swap. Outdated ownership tables damage credibility in investor discussions.
Medium-Term Actions (1–3 Years)
4. Mandate gas-gathering readiness on all FPSOs. Even if reinjection is Phase 1, FPSO topsides should be designed for future tie-in to a shared trunkline.
5. Establish a Common-User Infrastructure SPV. A NAMCOR-led special purpose vehicle for the Orange Basin trunkline would de-risk individual operator investments and standardize tariffs.
6. Commission a bankable domestic demand study. The 320–420 MMscfd domestic demand figure is analytical, not contracted. Secure PPAs with NamPower, mining houses, and industrial users before pipeline FEED.
Long-Term Positioning (3–7 Years)
7. Preserve FLNG optionality. Do not commit to FLNG FEED until Venus and Mopane have 3–5 years of production data confirming sustained gas volumes and composition.
8. Negotiate a Namibia–South Africa gas pipeline MOU. Even if not built until the 2030s, a government-level framework on tariffs, transit rights, and environmental approvals would accelerate private investment.

ANNEX: DATA CONFIDENCE MATRIX
	Section
	Confidence Level
	Basis

	Field discoveries & operatorship
	High
	Operator disclosures, regulatory filings

	Equity percentages
	High
	Post-Dec 2025 swap agreements

	Resource volumes (in-place)
	Moderate
	Operator estimates; not independently audited

	Resource volumes (recoverable)
	Moderate–Low
	Early appraisal; subject to change

	First oil timelines
	Moderate
	Contingent on FID; Venus most advanced

	Infrastructure CAPEX
	Low
	Author's/industry estimates; no FEED completed

	Domestic demand projections
	Low–Moderate
	Analytical modeling; no firm offtake contracts

	Shell Graff/Jonker viability
	High (negative)
	Confirmed $400M impairment; commercially unviable



