Natural Gas-Fired Power Generation as a Domestic Monetization Pathway for Congo's Offshore Gas

Executive Summary
The Republic of Congo's gas sector has been transformed by the ramp-up of Congo LNG, which reached 3 MTPA of liquefaction capacity (Tango FLNG, 0.6 Mtpa, operating since February 2024, plus Nguya FLNG, 2.4 Mtpa, commercial exports from 7 February 2026), all sourced from the Marine XII license (Nené and Litchendjili fields). At the same time, Eni continues to supply gas to the Congo Power Plant (Centrale Électrique du Congo, CEC), which the company states accounts for around 70% of national electricity generation. This creates a direct, quantifiable competition for the same upstream gas stream between export monetization (LNG, at internationally-linked prices) and domestic monetization (electricity, at regulated/subsidized tariffs, but with high socio-economic value given Congo's ~50% national and ~12% rural electricity access rates). This note assesses that trade-off quantitatively and finds that the two uses are not, in the near term, in direct volumetric competition LNG feedstock is sourced from newly developed offshore volumes (Nené/Litchendjili) that were substantially flared or reinjected before FLNG capture, while CEC/CED draw on a longer-standing M'Boundi/Marine XII supply arrangement but that this favorable position could tighten as CEC pursues a stated 35% gas-supply increase and if further domestic gas-to-power expansion (the CED expansion, and a proposed 700 MW/1,000 MW CEC pathway) proceeds alongside continued LNG ramp-up.

1. Congo's Offshore Gas Resource and Domestic Gas Position
1.1 Resource base
The Republic of Congo held estimated proven natural gas reserves of approximately 10 Tcf (284 bcm) as of early 2024 (Oil & Gas Journal, cited by EIA; African Energy Chamber). The resource base is overwhelmingly associated gas from Congo's mature oil fields (M'Boundi onshore; Moho-Bilondo/Moho Nord, Marine XII and other offshore blocks), historically flared or reinjected at high rates: the World Bank/EIA cite 2022 flaring of approximately 64 Bcf, described as "more than four times [Congo's] domestic natural gas production" that year. By 2024, Cedigaz-sourced data (via Enerdata) indicate the disposition of gross gas production had improved to roughly 33% flared and 17% reinjected, implying that around half of gross production was still not being monetised as of 2024, even after Tango FLNG's February 2024 start-up. This is the core resource pool from which both LNG and gas-to-power growth would need to draw.


1.2 Principal fields
	Field/Block
	Operator
	Gas Type
	Reserves/Resources
	Current Production
	Gas Use
	Development Status

	Marine XII (Nené, Litchendjili, Minsala)
	Eni (Eni Congo S.A.)
	Non-associated and associated gas-condensate
	Not separately disclosed; block-level reserves are embedded in the national 10 Tcf figure
	Historic block-level estimate of ~1.7 bcm/yr (RA Journal, referencing a c.2020 baseline) — dated figure, likely materially exceeded following the Phase 2/Nguya ramp-up; a current (2026) block-specific figure was not identified in sources reviewed
	Feeds Congo LNG (Tango + Nguya FLNG) and, via the Litchendjili gas plant, the CEC and CED power plants
	Operational, with Phase 2 LNG expansion completed February 2026

	M'Boundi (onshore)
	Eni
	Associated gas
	Not separately disclosed
	Not separately disclosed
	Original and continuing feedstock for CEC/CED
	Operational (producing since the 2000s)

	Moho-Bilondo / Moho Nord
	TotalEnergies
	Associated gas
	Not separately disclosed
	TotalEnergies announced a $600m investment (targeted for completion by end-2024) aimed partly at monetising associated gas alongside a 40,000 bpd oil output increase
	Historically flared/reinjected; monetisation plans not yet reflected in CEC/LNG feedstock per sources reviewed
	Operational (oil); associated-gas monetisation Proposed/Development

	Likouala, Emeraude, PNGF fields (offshore)
	Perenco
	Associated gas
	Not disclosed at field level
	Up to 10 mmscfd consumed for self-generation (Tchendo 2 MOPU, see Section 16)
	Self-generation (operational power), not exported to the national grid or LNG
	Operational (Tchendo 2 commissioned 2024)

	Banga Kayo (onshore)
	Not specified in sources reviewed
	Associated gas (previously flared)
	Not disclosed
	Not disclosed
	Targeted for LNG, butane and propane production for domestic use and regional export
	Proposed/Development

	Marine VI Bis, Marine XXIV, Marine XXXI
	Various (exploration stage)
	Not yet characterised
	Not disclosed
	Exploration only
	Potential future LNG/domestic supply
	Conceptual/Exploration


Distinguishing reserves from commercially available gas: the national 10 Tcf reserve figure is a proved-reserves estimate, not a measure of gas available for new domestic monetisation. The gas realistically available for incremental gas-to-power expansion is better proxied by the flared and reinjected share of gross production (~50% as of 2024), since this represents gas not already committed to LNG or existing domestic offtake though capturing it requires new gathering and processing infrastructure at each specific field, which is not automatically in place (Section 4).

2. Existing Gas-to-Power Infrastructure
	Power Plant
	Technology
	Installed Capacity
	Available Capacity
	Gas Consumption
	Efficiency
	Gas Source
	Status

	Centrale Électrique du Congo (CEC), Pointe-Noire
	Gas turbine, transitioning toward combined cycle
	484 MW (2 turbines totalling 314 MW commissioned 2010; 3rd turbine +170 MW commissioned February 2020)
	378 MW (World Bank, 2021 national capacity data; ~78% of installed)
	CEC states it needs a 35% increase in gas supply (~1 MMscm/d, i.e., ~35 mmscm/d ≈ ~1.2 Bcf/d — this magnitude appears inconsistent with plant size and is treated with caution; the underlying CEC interview figure is reproduced as stated but should be verified against a bankable gas-balance study) to expand output by 5–10%
	Not disclosed; currently open-cycle/part combined-cycle, with a stated 2025 target of moving to full combined-cycle
	M'Boundi field + Marine XII (via Litchendjili gas plant) + a long-term agreement with the Marine XII consortium and Eni's Mbungu field
	Operational; expansion/combined-cycle conversion Development

	Centrale Électrique du Djéno (CED)
	Gas turbine, combined-cycle (2 × 25 MW units)
	50 MW (2025, following conversion from oil to gas)
	Not separately disclosed
	Not disclosed
	Not disclosed
	Marine XII and M'Boundi
	Operational (first turbine March 2025); expansion to ~100 MW Proposed, further expansion to 700 MW/1,000 MW Conceptual (per Hydrocarbons Ministry statements)

	Tchendo 2 MOPU (Perenco, offshore)
	3× gas turbines (self-generation)
	27 MW
	Not disclosed (self-consumption facility)
	Up to 10 mmscfd
	Not disclosed (see benchmark discussion, Section 16)
	Likouala/Emeraude/PNGF associated gas
	Operational (commissioned 2024) — not connected to the national grid; included as a technical benchmark only

	Proposed 1,000 MW gas plant, Pointe-Noire Special Economic Zone
	Not yet specified
	1,000 MW (proposed)
	N/A
	Not disclosed
	Not disclosed
	Not disclosed
	Conceptual — reported as under discussion between the Congolese government and Chinese developers; no FID or engineering data identified


National generation share: Eni states CEC alone accounts for approximately 70% of Congo's national electricity generation capacity; a 2021 World Bank data point shows CEC (and the gas fleet broadly) supplied 68.5% of grid injection from gas versus 31.2% from hydro and 0.3% from imports, with CEC specifically contributing 69% of the 3,159 GWh generated nationally that year. These figures are broadly consistent with each other and indicate gas has been the dominant generation source since 2010, notwithstanding Congo's hydro assets.

3. Electricity Demand and Supply Dynamics
3.1 Current position
	Indicator
	Value
	Period
	Source

	Total installed generation capacity
	~830 MW (per Enerdata) — reconcilable with World Bank's more granular 2021 figure of 534 MW gas + 231 MW hydro = 765 MW, with the gap likely reflecting CED expansion and/or rounding
	2021–2024 (sources vary in vintage)
	Enerdata; World Bank

	Available generation capacity
	Gas: 378 MW of 534 MW installed (71%); Hydro: 194.5 MW of 231 MW installed (84%, though seasonally variable)
	2021
	World Bank

	Total electricity generated
	3,159 GWh
	2021
	World Bank

	Generation mix (grid injection)
	68.5% natural gas, 31.2% hydro, 0.3% imports
	2021
	World Bank/Ministry of Energy

	Transmission and distribution losses
	42% — roughly double the Sub-Saharan African average of 22%
	2021–2023 (World Bank cites this as a persistent, systemic issue linked to underinvestment)
	World Bank

	Electricity access (national)
	~50%
	c. 2025
	Energy Capital & Power (citing government figures)

	Electricity access (rural)
	~12%
	c. 2025
	Energy Capital & Power

	Electricity consumption per capita
	836 kWh (2023), up from 815 kWh (2022)
	2022–2023
	Low-Carbon Power / IEA-derived data



No disaggregated, current (2025–2026) peak-demand figure in MW was identified in the sources reviewed. Given generation of 3,159 GWh in 2021 implies an average load of roughly 360 MW (3,159,000 MWh ÷ 8,760 hours), and typical peak-to-average load ratios for developing grids of 1.3–1.6×, peak demand can be benchmark-estimated at roughly 470–580 MW as of 2021 this is a derived estimate, not an official figure, and should be treated with caution given it predates the CED and CEC third-turbine ramp-up effects and recent demand growth.

3.2 Demand growth projections, 2026–2040
No official Congolese government or multilateral demand forecast to 2040 was identified in the sources reviewed. The projections below are benchmark scenarios, built by applying indicative sub-Saharan African urban-grid demand growth rates (5–7% p.a. for early-stage industrialising grids, moderating over time) to the 2021 generation base, and should not be read as an official Congolese forecast.
	Indicator
	Historical (2021)
	2026 (benchmark)
	2030 (benchmark)
	2035 (benchmark)
	2040 (benchmark)

	Electricity demand (GWh/yr)
	3,159
	~4,000–4,300 (e)
	~5,000–5,700 (e)
	~6,500–7,800 (e)
	~8,500–10,900 (e)

	Peak demand (MW, derived)
	~470–580 (e)
	~600–650 (e)
	~750–850 (e)
	~950–1,150 (e)
	~1,250–1,600 (e)

	Installed capacity (MW)
	~765–830
	~880–950 (assuming CED expansion to ~100 MW and modest hydro additions)
	~1,000–1,300 (assuming CEC combined-cycle conversion and/or partial CED 700 MW expansion)
	Highly dependent on whether the 700 MW/1,000 MW CEC pathway or the proposed 1,000 MW Pointe-Noire plant proceeds — not forecastable without FID data
	As 2035, compounding uncertainty

	Available capacity (MW)
	~570–575
	Broadly tracking installed capacity at a similar ~75–80% availability ratio, absent major reliability investment
	As above
	As above
	As above

	Gas-fired generation (MW, installed)
	534
	534–584 (with CED expansion)
	534–1,234+ if CEC/CED expansion pathways proceed
	Highly scenario-dependent
	Highly scenario-dependent

	Hydro generation (MW, installed)
	231
	231 (no confirmed near-term addition; Sounda Gorge remains conceptual)
	231, or up to ~1,431 if Sounda Gorge (1,200 MW) reaches FID — no FID identified as of August 2026
	Scenario-dependent
	Scenario-dependent



Assumptions:
(1) demand growth of 5–7% p.a., moderating over the outlook, consistent with a developing grid with rising industrial/urban demand but from a low base; 
(2) no allowance for a step-change from a specific new large industrial off-taker unless explicitly identified (Section 12); 
(3) hydro capacity held flat absent a Sounda Gorge FID, given the World Bank's characterisation of Djoué (15 MW installed) as having zero available capacity, indicating the existing hydro fleet has reliability issues rather than growth headroom. These are explicitly benchmark assumptions, not official projections.

4. Offshore Gas-to-Power Supply Chain
The technical pathway for Congo's principal gas-to-power route runs: Marine XII offshore platforms (Nené/Litchendjili), offshore gathering, the Litchendjili gas plant (onshore gas treatment), CEC/CED gas turbines, high-voltage transmission (Pointe-Noire–Brazzaville corridor), end users, with M'Boundi providing a parallel onshore-sourced supply for CEC. A separate, smaller and non-grid-connected pathway exists at Perenco's offshore fields (Tchendo 2), which self-generates for operational use only.
Key technical facts established from sources: the onshore LNG pre-treatment (OPT) facility, sized at approximately 80 mmscfd, is located near the Litchendjili gas plant that also supplies CEC indicating the LNG and power supply chains share upstream gathering and processing infrastructure at this node, rather than being fully independent systems. This is a structurally important finding: debottlenecking or prioritisation decisions at the Litchendjili/OPT node directly affect both LNG feedstock and CEC gas supply, and any material increase in gas-to-power supply competes for capacity at this shared processing point, not only for upstream reserves.
Whether existing infrastructure can support additional gas-fired generation: partially. CEC's own stated need for a 35% gas-supply increase to support a comparatively modest 5–10% output increase suggests the existing gas supply arrangement (not the LNG-dedicated infrastructure) is close to its practical delivery limit and that new gathering/processing capacity — potentially from the Mbungu field, which CEC cites as a supplementary source — would be required for any material expansion. Larger-scale expansion (the 700 MW/1,000 MW CEC pathway, or the proposed 1,000 MW Pointe-Noire SEZ plant) would clearly require new dedicated gas processing and pipeline infrastructure; no FEED or route data for such expansion was identified in sources reviewed.

5. Gas Availability for Power Generation
Data limitation: Congo does not appear to publish a disaggregated national gas balance (production, LNG feedstock, domestic consumption, reinjection, flaring) on an annual, forward-looking basis. The table below combines the hardest available data points with clearly labelled benchmark projections; several cells are marked "not disclosed."
	Gas Allocation (bcm/yr, indicative)
	2026
	2030
	2035
	2040

	Total gas production (gross, all uses)
	Materially higher than the 2023 marketed figure of 1.1 bcm given Congo LNG's 4.5 bcm/yr feedstock requirement at full 3 MTPA utilisation; an official current gross-production figure was not identified — gross production in 2026 is likely in the region of 5–6 bcm/yr if Congo LNG is running near nameplate, but this is a derived inference, not a reported figure
	Assuming continued ramp-up and potential further Marine XII/exploration-block development, gross production could plausibly reach 6–8 bcm/yr (e)
	Dependent on new field FIDs (Marine VI Bis, XXIV, XXXI); not forecastable without further exploration results
	As 2035

	LNG feedstock
	Up to 4.5 bcm/yr at full 3 MTPA utilisation (Eni-stated capacity figure)
	4.5 bcm/yr (assuming no further LNG train expansion is sanctioned)
	4.5 bcm/yr, or higher if Eni's broader 20 MTPA-by-2030 portfolio target implies further Congo-specific expansion — not confirmed for Congo specifically
	As 2035

	Existing domestic gas consumption (CEC/CED/other)
	Benchmark estimate of ~0.5–0.8 bcm/yr, derived from CEC's stated need for a ~35% supply increase against an unconfirmed current base — treat with caution given the uncertainty flagged in Section 2
	Modestly higher if CEC/CED expansion proceeds: ~0.7–1.1 bcm/yr (e)
	Materially higher only if the 700 MW/1,000 MW CEC pathway or new SEZ plant is sanctioned — not quantifiable without FID data
	As 2035

	Reinjection
	~17% of gross production (2024 ratio, Cedigaz/Enerdata) applied to the 2026 gross-production estimate: ~0.85–1.0 bcm/yr (e)
	Assumed to decline modestly as a share of gross production as monetisation infrastructure expands: ~15% (e)
	~12–15% (e)
	~10–15% (e)

	Flaring
	~33% of gross production (2024 ratio): ~1.65–2.0 bcm/yr (e)
	Assumed to decline as further gas-capture infrastructure (Banga Kayo, further FLNG/power expansion) is built: ~25% (e)
	~15–20% (e), contingent on continued investment in flare-reduction projects
	~10–15% (e)

	Potential additional gas available for domestic monetisation
	~0.5–1.0 bcm/yr (e), representing the gap between currently flared/reinjected gas and what could realistically be captured with modest incremental gathering investment
	~0.8–1.5 bcm/yr (e)
	~1.0–2.0 bcm/yr (e), contingent on continued flare/reinjection reduction
	~1.0–2.5 bcm/yr (e)



Interpretation: even the low end of the "potential additional gas" row (~0.5 bcm/yr) is large relative to CEC's likely current consumption (benchmark ~0.5–0.8 bcm/yr)  implying that flared and reinjected gas alone could, in principle, support a material expansion of domestic gas-fired generation without displacing LNG feedstock, provided the necessary field-specific gathering and processing infrastructure is built. This is consistent with the historical rationale for CEC/CED's original construction (to commercialise gas that would otherwise be flared) and suggests the same logic could be extended to new capacity, rather than gas-to-power necessarily competing head-to-head with LNG for the same already-processed gas stream.

6. Gas-Fired Generation Technology Assessment
Data limitation: Congo-specific CAPEX, OPEX and efficiency figures for CEC/CED are not disclosed in the sources reviewed (beyond capacity ratings). The table below uses standard published industry benchmark ranges for the technology classes in question, appropriate for a Sub-Saharan African offshore/onshore gas context, clearly labelled as such.
	Technology
	Efficiency (LHV, benchmark)
	CAPEX/MW (benchmark, USD)
	OPEX (benchmark)
	Gas Consumption (benchmark heat rate)
	Start-up Time
	Best Application

	Open-Cycle Gas Turbine (OCGT)
	30–38%
	$500,000–800,000/MW
	Lower capital, higher fuel cost per MWh; O&M ~$8–15/MWh (benchmark)
	~9,000–11,500 Btu/kWh
	Minutes (fast-start)
	Peaking, grid balancing, backup

	Combined-Cycle Gas Turbine (CCGT)
	48–58%
	$900,000–1,400,000/MW
	Lower fuel cost per MWh than OCGT; O&M ~$6–10/MWh (benchmark)
	~5,900–7,100 Btu/kWh
	Hours (slower start, though modern fast-start CCGTs narrow this gap)
	Base-load and mid-merit generation — matches CEC's stated combined-cycle conversion plan

	Gas (reciprocating) engines
	38–46%
	$700,000–1,100,000/MW
	Modular, good part-load efficiency; O&M ~$10–18/MWh (benchmark, driven by maintenance-intensive design)
	~7,400–9,000 Btu/kWh
	Minutes
	Distributed/modular generation, industrial self-supply, grid balancing — closest technology analogue to Perenco's Tchendo 2 self-generation model

	Combined Heat and Power (CHP)
	70–85% (combined electrical + thermal)
	$1,000,000–1,600,000/MW (electrical-equivalent, benchmark)
	Highest economic value only where a matched thermal offtaker exists
	Varies with prime mover
	Slower to site (requires co-located heat demand)
	Industrial parks/petrochemical clusters with steam/heat demand — no confirmed matched thermal off-taker was identified for Congo in sources reviewed; CHP is included for completeness but is not evidently a near-term fit



Technology fit by application:
· Base-load: CCGT matches CEC's own stated combined-cycle conversion plan and is the most fuel-efficient use of a gas resource that otherwise carries a low domestic opportunity cost (Section 8).
· Peak generation: OCGT or gas engines, given fast-start capability; particularly relevant given Congo's 42% T&D losses and reliability issues (Djoué hydro at 0% available capacity) that likely require flexible balancing capacity.
· Industrial power: Gas engines (modular, can be sited close to industrial parks) or dedicated CCGT if scale is large enough (Section 12).
· Grid balancing: OCGT/gas engines, to complement variable hydro output (Section 15).
· Backup generation: Gas engines, consistent with the Tchendo 2 self-generation model, though that project is a non-grid, operator-specific analogue rather than a national-grid backup solution.

7. Gas Consumption and Power Output
Using the CCGT benchmark heat rate of ~7,000 Btu/kWh (mid-range of the Section 6 benchmark, corresponding to roughly 48.8% efficiency) and a 70% capacity factor (a reasonable base-load assumption for a plant displacing flared gas with minimal fuel-cost constraint, though this is a modelling assumption, not a CEC-specific disclosed figure):
	Generation Capacity
	Technology
	Gas Requirement (mmscfd, at 70% CF)
	Annual Gas Consumption (Bcf/yr / bcm/yr)
	Expected Generation (GWh/yr, at 70% CF)

	100 MW
	CCGT
	~11.4 mmscfd
	~4.2 Bcf/yr (~0.12 bcm/yr)
	~613 GWh/yr

	250 MW
	CCGT
	~28.6 mmscfd
	~10.4 Bcf/yr (~0.29 bcm/yr)
	~1,533 GWh/yr

	500 MW
	CCGT
	~57.2 mmscfd
	~20.9 Bcf/yr (~0.59 bcm/yr)
	~3,066 GWh/yr

	1,000 MW (1 GW)
	CCGT
	~114.4 mmscfd
	~41.7 Bcf/yr (~1.18 bcm/yr)
	~6,132 GWh/yr



Cross-check against the Perenco Tchendo 2 benchmark: Tchendo 2 uses up to 10 mmscfd to generate 27 MW, a ratio of ~0.37 mmscfd/MW at presumably high/continuous load markedly less gas-efficient than the CCGT benchmark above (0.114 mmscfd/MW at 70% CF, i.e. roughly 0.163 mmscfd/MW at 100% load). This is expected: Tchendo 2 uses smaller aeroderivative/simple-cycle turbines optimised for offshore reliability and modularity, not thermal efficiency, and is not a proxy for grid-scale CCGT economics. This benchmark is included per the brief's instruction to use Tchendo 2 as a technical reference point, not as a basis for assuming its economics apply to a national CCGT expansion.

8. LNG Export versus Domestic Power Generation
This is the central analytical question of the note.
	Indicator
	LNG Export
	Domestic Gas-to-Power

	Gas required (illustrative, per unit of value created)
	~1.36 bcm/yr feeds ~1 Mtpa of LNG at the Congo LNG conversion ratio implied by Eni's disclosed figures (4.5 bcm/yr ÷ 3 Mtpa)
	~0.12 bcm/yr generates ~613 GWh/yr from a 100 MW CCGT at 70% CF (Section 7) — gas requirements per unit of "value" are not directly comparable without specifying the value metric; see Revenue rows below

	Gas price/value captured at the wellhead-equivalent point
	Linked to international LNG benchmarks; JKM/TTF were trading in the $20–21/MMBtu range as of mid-August 2026 (Global LNG Hub), an elevated level attributed in part to LNG supply disruption from the March 2026 QatarEnergy Ras Laffan force majeure
	Congo's domestic electricity tariff is not disclosed in the sources reviewed; domestic gas supplied to CEC/CED has historically been priced on a basis that reflects its otherwise-flared opportunity cost rather than an internationally-linked commodity price — no specific domestic gas transfer price was identified

	LNG netback (illustrative)
	Applying a benchmark shipping/liquefaction/regas deduction of $3–5/MMBtu (industry rule-of-thumb range) to the $20–21/MMBtu JKM/TTF level implies an approximate wellhead-equivalent netback in the $15–18/MMBtu range — explicitly an illustrative benchmark, not Eni's actual realised Congo LNG price, which is not disclosed
	Not applicable in the same sense — value is captured as displaced-fuel savings, avoided diesel/HFO costs, and broader economic multiplier effects rather than a single per-MMBtu commodity price

	Electricity generation cost (LCOE)
	Not applicable
	Benchmark CCGT LCOE for Congo, using the assumptions in Section 9, is estimated in the $55–85/MWh range — an illustrative benchmark range, not a CEC-specific disclosed cost

	Domestic electricity tariff
	Not applicable
	Not disclosed in sources reviewed; Sub-Saharan African utility tariffs for comparable grids typically fall in a $0.08–0.20/kWh ($80–200/MWh) range, though Congo's specific tariff (and any subsidy) was not identified

	CAPEX
	Congo LNG Phase 2 (Nguya FLNG, three production platforms, Scarabeo 5 treatment/compression) — project-specific CAPEX was not disclosed in sources reviewed, though FLNG projects of this scale typically run into the low billions of dollars (industry benchmark, not project-specific)
	CCGT benchmark CAPEX of $900,000–1,400,000/MW (Section 6); e.g., ~$450–700m for a 500 MW plant, before pipeline/gathering costs

	OPEX
	Not disclosed
	CCGT benchmark O&M of $6–10/MWh (Section 6), plus gas supply cost

	Foreign exchange earnings
	Direct and immediate — LNG is sold internationally in hard currency; this is a first-order fiscal and FX benefit for Congo, consistent with hydrocarbons' well-established role as the country's principal export/GDP driver
	Indirect only — displaces the need to import diesel/HFO for backup generation (an FX saving) and can support export-oriented industry (Section 12) growth, but does not itself earn export revenue

	Domestic economic impact
	Limited direct domestic multiplier beyond fiscal revenue (royalties, taxes, state equity stakes) and construction/operations employment at the FLNG facilities
	Higher domestic multiplier — reliable electricity supports industrial competitiveness, reduces diesel dependency for businesses and households, and is a precondition for the broader industrialisation ambitions referenced in Section 12

	Energy security impact
	Neutral-to-negative for domestic supply unless explicitly ring-fenced (i.e., LNG-directed gas does not, by default, improve domestic reliability)
	Directly positive — additional dispatchable gas-fired capacity reduces reliance on a hydro fleet with demonstrated reliability gaps (Djoué at 0% available capacity) and high T&D losses

	Long-term strategic value
	Diversifies Congo's export base and supports Eni's broader 20 MTPA-by-2030 portfolio ambitions; but is exposed to LNG price cycle risk (the current $20–21/MMBtu level is elevated and may not persist)
	Supports industrialisation, electrification targets, and reduces diesel/HFO import dependency — a more insulated, if lower-magnitude, value stream



8.1 When does domestic gas-to-power provide greater economic value than LNG exports?
Based on the above, domestic gas-to-power is likely to provide greater economic value than LNG exports specifically at the margin where: (i) the gas in question would otherwise be flared or reinjected rather than displacing already-committed LNG feedstock (Section 5 indicates meaningful such gas exists); (ii) the alternative for the relevant demand centre is diesel/HFO generation, against which even a benchmark $55–85/MWh CCGT LCOE is highly competitive (diesel generation in Sub-Saharan Africa frequently costs $200–350/MWh or more at prevailing fuel prices — an industry benchmark, not a Congo-specific figure); and (iii) the electricity supports industrial or export-oriented economic activity whose value is not captured in the direct fiscal/FX comparison (Section 12). Conversely, LNG exports offer clearly superior value where the alternative use of the gas is not real (i.e., gas that could not economically be gathered/processed for domestic use in the first place) or where domestic demand is genuinely saturated. Given Congo's current ~50% national electrification rate and 42% T&D losses, domestic demand is very unlikely to be saturated, suggesting the gas-to-power opportunity remains under-exploited relative to its economic potential — though this conclusion is directional, not derived from a full bankable comparison given the data limitations noted throughout.

9. Levelised Cost of Electricity
Data limitation: no CEC/CED-specific LCOE has been publicly disclosed. The estimate below uses explicit, clearly labelled benchmark assumptions.
Assumptions (benchmark, not Congo-specific unless noted): CCGT CAPEX $1,100,000/MW (mid-range of Section 6 benchmark); capacity factor 70%; plant life 25 years; WACC/discount rate 10% (typical for African IPP-type project finance); O&M $8/MWh; gas price assumed at a low domestic benchmark of $1.50/MMBtu, reflecting the low opportunity cost of gas that would otherwise be flared (this is materially below the LNG netback in Section 8 and is the crux of the domestic competitiveness argument); heat rate 7,000 Btu/kWh.
	Generation Technology
	LCOE (benchmark, USD/MWh)
	Fuel Cost Share of LCOE
	CAPEX (benchmark)
	Reliability
	Dispatchability

	Gas CCGT (domestic gas at $1.50/MMBtu benchmark)
	~55–65
	~15–20%
	$1,100,000/MW
	High (subject to gas supply continuity — see Section 4 constraint)
	High — dispatchable base-load/mid-merit

	Gas CCGT (at a higher, LNG-netback-equivalent gas price of ~$8/MMBtu, for comparison)
	~90–105
	~45–55%
	$1,100,000/MW
	High
	High

	Gas OCGT (peaking)
	~110–150 (driven by lower efficiency and lower capacity factor, typically 15–25% for a peaker)
	~55–65%
	$650,000/MW
	High
	Very high — fast-start

	Existing hydro (Imboulou/Moukoukoulou/Djoué, sunk-capital basis)
	Not calculable from a sunk-asset base on a comparable new-build basis; incremental O&M-only cost is likely well below $30/MWh (benchmark, reflecting minimal fuel cost)
	~0% (no fuel cost)
	N/A (existing assets); Sounda Gorge (proposed, 1,200 MW) would carry new-build hydro CAPEX typically in the $2,000,000–4,000,000/MW range (benchmark for large African hydro)
	Variable — reliability materially affected by hydrology and asset condition (Djoué at 0% available capacity is a clear reliability flag)
	Moderate — dispatchable within reservoir/river-flow constraints

	Diesel/HFO generation
	~200–350 (benchmark, driven almost entirely by fuel cost)
	~70–85%
	$400,000–700,000/MW
	Moderate (fuel logistics risk)
	High — fast-start

	Solar PV (utility-scale, for reference)
	~50–80 (benchmark for a low-latitude, high-irradiance West/Central African site)
	0%
	$700,000–1,000,000/MW
	Low standalone (intermittent; would require storage or hydro/gas backup for firm capacity)
	Low without storage

	Electricity imports
	Not quantifiable — Congo's 2021 import share was only 0.3% of grid injection, indicating imports are not currently a material supply source
	N/A
	N/A
	Dependent on interconnection and exporting country's own reliability
	Dependent on contractual terms



Key finding: at the low domestic gas price benchmark ($1.50/MMBtu, reflecting flared-gas opportunity cost), CCGT gas-to-power is cost-competitive with utility-scale solar and dramatically cheaper than diesel/HFO reinforcing the Section 8 conclusion that displacing diesel generation with gas-fired capacity is likely Congo's most clearly value-additive near-term gas-to-power opportunity. At a higher, LNG-parity gas price, the domestic cost advantage narrows substantially, which is the central economic tension the government would need to manage in any formal domestic gas pricing policy (Section 10).



10. Domestic Gas Allocation Optimization
10.1 Scenario framework
	Indicator
	Scenario 1: LNG Priority
	Scenario 2: Domestic Power Priority
	Scenario 3: Balanced Monetisation

	Gas to LNG
	Full 4.5 bcm/yr (3 MTPA nameplate), plus any further Eni-sanctioned expansion
	4.5 bcm/yr maintained (existing LNG trains are sunk investments and are assumed not curtailed) but no further LNG expansion prioritised
	4.5 bcm/yr maintained; incremental future LNG expansion evaluated case-by-case against domestic power needs

	Gas to power
	Limited to current CEC/CED consumption (~0.5–0.8 bcm/yr benchmark) plus only the minimum increment needed for reliability
	Materially expanded, drawing on the Section 5 "potential additional gas" pool (~0.5–2.5 bcm/yr depending on year) to support the CEC combined-cycle conversion, CED expansion, and potentially the proposed 700 MW/1,000 MW pathway
	Moderate expansion, prioritising displacement of diesel/HFO and support for identified industrial off-takers (Section 12), without necessarily pursuing the full 1,000 MW pathway

	LNG revenue
	Maximised, subject to global LNG price cycle risk (Section 8)
	Unchanged from current levels (existing trains only)
	Unchanged from current levels, with option value preserved for future expansion

	Electricity output
	Limited growth, risking a widening gap versus the Section 3 demand projections and continued reliance on diesel/imports for unmet demand
	Materially increased — potentially closing much of the demand growth gap identified in Section 3
	Moderate increase, targeted at the highest-value uses (industrial displacement of diesel, urban reliability improvement)

	Domestic economic value
	Lower — limited direct multiplier beyond fiscal revenue
	Higher — supports electrification targets and industrial competitiveness (Section 12)
	Balanced — captures much of the domestic value while preserving LNG optionality

	Gas requirement
	~4.5–5.3 bcm/yr total (LNG + minimal domestic)
	~5.0–7.0 bcm/yr total (LNG maintained + expanded domestic)
	~4.8–6.0 bcm/yr total

	Overall score (qualitative, 1–5, this note's own framework)
	3 — strong fiscal/FX return but limited domestic development impact and continued diesel dependency
	3.5 — strongest domestic development and energy security impact, but requires new infrastructure investment and carries execution risk
	4 — best balance of fiscal, domestic development and risk-diversification objectives, in this note's assessment



Recommendation: Scenario 3 (Balanced Monetisation) scores highest in this note's own qualitative framework, primarily because Section 5's gas balance suggests there is no need to choose starkly between LNG and power in the near term sufficient currently-flared/reinjected gas appears to exist to support a meaningful expansion of domestic gas-to-power without curtailing existing or near-term LNG volumes, provided the necessary field-specific gathering and processing infrastructure (Section 4) is built.

11. Power Generation Expansion Requirements
Using the Section 3 benchmark demand projections and the Section 7 gas-to-power conversion ratios:
	Milestone
	Additional MW required (benchmark, cumulative vs. 2021 base)
	Indicative additional gas requirement
	Most viable development location

	To meet benchmark 2030 peak demand (~750–850 MW) against a 2021 available capacity of ~570–575 MW
	~180–280 MW
	~20–32 mmscfd (CCGT basis)
	Pointe-Noire (CEC site expansion/combined-cycle conversion) — closest to existing Marine XII/M'Boundi gathering infrastructure

	To meet benchmark 2035 peak demand (~950–1,150 MW)
	~380–580 MW cumulative
	~43–66 mmscfd cumulative
	Pointe-Noire (CEC 700 MW pathway) and/or CED expansion; Brazzaville corridor benefits via the existing high-voltage interconnection

	To meet benchmark 2040 peak demand (~1,250–1,600 MW)
	~680–1,030 MW cumulative
	~78–118 mmscfd cumulative
	As above, plus potential new SEZ-linked capacity if the proposed 1,000 MW Pointe-Noire plant proceeds



Transmission and distribution: given the World Bank's finding of 42% T&D losses (versus a 22% Sub-Saharan African average), a material share of any new generation investment's value would be captured by parallel investment in transmission/distribution rehabilitation, not generation capacity alone — a point not to be overlooked in prioritisation, since new generation capacity added to a lossy grid delivers proportionally less usable electricity than the same capacity on a well-maintained grid.
Most viable locations: Pointe-Noire is clearly favoured given its proximity to Marine XII and M'Boundi gas infrastructure, the existing CEC/CED asset base, and the reference to a Pointe-Noire Special Economic Zone as a demand anchor (Section 12). Brazzaville benefits primarily via the existing high-voltage transmission link rather than as a new generation site, absent a dedicated Brazzaville-area gas source.

12. Industrial Gas-to-Power Opportunities
Data limitation: disaggregated electricity demand estimates for specific Congolese industrial sectors (mining, cement, fertiliser, etc.) were not identified in the sources reviewed. The assessment below is therefore qualitative, using the one concrete anchor point available (the Pointe-Noire Special Economic Zone).
	Sector
	Potential Fit for Congo
	Basis

	Petrochemicals/fertiliser
	High — the government has referenced a broader "gas master plan and gas code" and interest in LPG/butane/propane monetisation (Banga Kayo), which typically pair with reliable co-located power
	Republic of Congo Ministry of Hydrocarbons statements (2024)

	Industrial parks / SEZ (Pointe-Noire)
	High — explicitly referenced as a target beneficiary of the proposed 1,000 MW gas plant discussion with Chinese developers
	Energy Capital & Power reporting

	Cement/manufacturing
	Plausible but not evidenced with Congo-specific data in sources reviewed
	Not disclosed

	Mining
	Congo's mining sector is smaller than in neighbouring DRC; no specific gas-to-power linkage identified in sources reviewed
	Not disclosed

	Large-scale agriculture/processing
	Eni's Loudima agri-hub (vegetable oil extraction for biofuels) indicates some agro-industrial development activity, though this is not itself gas-fired-power-dependent per the source reviewed
	Eni corporate disclosure


Assessment: reliable gas-fired electricity would plausibly improve industrial competitiveness and reduce diesel dependency for Congolese industry, consistent with the general Sub-Saharan African pattern where unreliable grid power forces businesses into costly captive diesel generation — but this note cannot quantify the specific megawatt-hours of latent industrial demand without sector-specific data that was not identified in the sources reviewed, and this is stated as an explicit data gap rather than estimated.

13. Gas Supply and Power Plant Economics
Data limitation: no project-specific CAPEX, financing terms, or revenue data for a prospective Congo CCGT expansion were identified. The table below is an illustrative techno-economic benchmark model only, using the Section 9 LCOE assumptions, and explicitly should not be read as a bankable project appraisal.
	Parameter
	250 MW (benchmark)
	500 MW (benchmark)
	1,000 MW (benchmark)

	CAPEX (at $1,100,000/MW benchmark)
	~$275m
	~$550m
	~$1,100m

	Gas cost (at $1.50/MMBtu domestic benchmark, annual)
	~$16m/yr (based on Section 7 gas requirement of ~10.4 Bcf/yr)
	~$31m/yr (~20.9 Bcf/yr)
	~$63m/yr (~41.7 Bcf/yr)

	Pipeline/gathering cost
	Not quantifiable without a site-specific route/tie-in study — flagged as a data gap, not estimated
	As above
	As above

	Plant efficiency (heat rate)
	7,000 Btu/kWh (benchmark)
	7,000 Btu/kWh
	7,000 Btu/kWh

	OPEX (at $8/MWh benchmark, on Section 7 generation)
	~$4.9m/yr
	~$9.8m/yr
	~$19.6m/yr

	Capacity factor
	70% (benchmark)
	70%
	70%

	Revenue (illustrative, at a benchmark domestic tariff of $0.12/kWh — not a disclosed Congo tariff)
	~$73.6m/yr
	~$147m/yr
	~$294m/yr

	EBITDA (illustrative, revenue less gas cost and OPEX)
	~$52.7m/yr
	~$106m/yr
	~$211m/yr

	NPV / IRR / Payback
	Not calculated — a defensible NPV/IRR requires financing structure, tax/fiscal terms, and confirmed tariff data that were not identified in sources reviewed; presenting a specific IRR here would risk manufacturing a figure not supportable by available data, which this note explicitly avoids
	
	

	LCOE
	~$55–65/MWh (from Section 9)
	~$55–65/MWh
	~$55–65/MWh



Illustrative payback observation on the assumptions above, a 500 MW plant's CAPEX (~$550m) against illustrative annual EBITDA (~$106m/yr) implies a simple, undiscounted payback of roughly 5.2 years before financing costs, taxes, and any transmission/gathering capital are considered presented only as an order-of-magnitude sanity check, not a substitute for a proper discounted-cash-flow appraisal.

14. Gas Price Sensitivity
	Gas Price Scenario
	Gas Price (USD/MMBtu)
	LCOE (USD/MWh, CCGT benchmark)
	Illustrative Electricity Tariff Needed for Cost Recovery
	Effect on Project Economics
	LNG Opportunity Cost Implication

	Low (flared-gas opportunity cost)
	$1.00–2.00
	~$50–65
	~$60–75/MWh (with a margin)
	Most favourable — strongest case for domestic power priority (Section 10, Scenario 2/3)
	Minimal — this gas would likely not have been LNG-bound in the near term regardless (Section 5)

	Base case (this note's central benchmark)
	$1.50
	~$55–65
	~$65–80/MWh
	Baseline used throughout Sections 9, 11 and 13
	Low-to-moderate

	High (LNG-netback parity)
	$8.00
	~$90–105
	~$100–120/MWh
	Materially weakens domestic power's cost advantage over diesel alternatives, though gas-to-power remains cheaper than diesel/HFO (Section 9)
	High — at this price, gas-to-power and LNG compete much more directly for the same economic value, and allocation decisions become genuinely consequential



Congo's domestic gas-to-power economics are most favourable, and the allocation decision least contentious, when the gas in question is priced at (or near) its flared-gas opportunity cost rather than at LNG parity. This reinforces the Section 5/8 finding that the highest-value near-term strategy is to direct currently flared/reinjected gas for which the realistic alternative is zero monetisation, not LNG export toward domestic power, while treating gas that could realistically be aggregated into the LNG stream as a separate allocation decision subject to the full LNG-netback opportunity cost.

15. Domestic Energy Security Impact
Congo's electricity system currently combines gas dominance (68.5% of grid injection, 2021) with meaningful hydro reliability risk the World Bank's finding that Djoué (15 MW installed) has zero available capacity, and that Imboulou and Moukoukoulou operate at 71% and 81% availability respectively, indicates the hydro fleet cannot currently be relied upon as firm capacity, notwithstanding its 231 MW nameplate. Combined with 42% T&D losses, this points to a system where gas-fired generation is functioning as Congo's true baseload, not as backup to hydro, contrary to the more typical Sub-Saharan African pattern where hydro is dominant and gas/diesel provide dry-season backup.
Recommended functional role for gas: given the above, gas should continue to function primarily as baseload generation (consistent with CEC's planned combined-cycle conversion), with a secondary flexible/balancing role (via OCGT or gas engines, Section 6) to manage variability in the smaller hydro fleet and to serve as a bridge while T&D rehabilitation and any future Sounda Gorge hydro development (1,200 MW, conceptual) proceed. Using gas purely as "backup" to hydro would understate its current systemic importance and is not consistent with the 2021 generation-mix data.
Rural electrification: at ~12% rural access, gas-fired grid extension alone is unlikely to be the most cost-effective near-term rural electrification tool (distributed solar/mini-grids are typically more cost-effective for dispersed rural populations a general Sub-Saharan African finding, not Congo-specific data). Gas-to-power's strongest energy-security contribution is therefore likely to be urban/industrial reliability (Pointe-Noire, Brazzaville corridor) and displacement of diesel generation, rather than rural access expansion per se.

16. Environmental and Emissions Analysis
	Generation Source
	CO₂ Emissions per MWh (benchmark, gCO₂/kWh)
	Basis

	Natural gas (CCGT)
	~350–450
	Standard industry benchmark for modern CCGT

	Natural gas (OCGT)
	~500–650
	Standard industry benchmark, reflecting lower efficiency

	Diesel
	~650–800
	Standard industry benchmark

	HFO
	~700–850
	Standard industry benchmark

	Coal (for reference, not currently used in Congo)
	~850–1,050
	Standard industry benchmark; included for comparison only — Congo has no coal-fired generation identified in sources reviewed

	Hydro
	~5–20 (lifecycle, reservoir-dependent)
	Standard industry benchmark

	Solar PV
	~30–50 (lifecycle)
	Standard industry benchmark



Emissions benefit of using otherwise-flared gas: flared gas is typically combusted with lower and less controlled combustion efficiency than a purpose-built gas turbine, and flaring also releases unconverted methane (a far more potent greenhouse gas than CO₂ over a 20-year horizon) in addition to CO₂. Converting flared gas to CCGT-based power generation therefore likely delivers both a direct emissions-intensity improvement per unit of energy used, and a broader reduction in fugitive methane relative to continued flaring consistent with the stated original rationale for building CEC/CED (to reduce M'Boundi/Marine XII flaring). A precise CO₂-emissions-avoided-per-unit-of-gas-monetised figure was not calculable from the sources reviewed, since Congo-specific flare-gas composition and combustion-efficiency data were not identified; this is flagged as a data limitation rather than estimated.
Perenco Tchendo 2 as a technical (not economic) emissions benchmark: Tchendo 2's stated purpose is explicitly to reduce flaring and improve emissions performance at Perenco's own fields (Likouala, Emeraude, PNGF), using up to 10 mmscfd across three gas turbines to generate 27 MW for operational self-sufficiency. This demonstrates the technical viability of offshore gas-to-power for flare reduction at project level, but as instructed its economics (a self-consumption facility with no grid tariff or third-party sales) are not representative of national-grid CCGT economics and are not extrapolated into the LCOE or project economics presented in Sections 9 and 13.

17. Risk Assessment
	Risk
	Probability
	Impact
	Risk Rating
	Potential Effect
	Mitigation

	Gas supply shortage for CEC expansion (the stated 35% supply-increase need)
	Medium-High
	High
	High
	Constrains CEC output growth even for the modest 5–10% increase currently sought
	Diversify domestic gas sourcing (Mbungu field, as CEC has already indicated); invest in dedicated domestic gas gathering separate from LNG-dedicated infrastructure

	LNG opportunity cost / allocation conflict at shared processing nodes (Litchendjili/OPT)
	Medium
	Medium-High
	Medium-High
	Growth in one stream (LNG or power) could constrain the other at shared infrastructure
	Separate/dedicate processing capacity where feasible; establish a transparent domestic gas allocation policy (Section 10)

	Gas price volatility (if domestic pricing moves toward LNG parity)
	Low-Medium (near-term; domestic pricing has historically been de-linked)
	High
	Medium
	Would materially weaken gas-to-power's cost advantage (Section 14)
	Maintain a domestic gas pricing framework anchored to flared-gas opportunity cost, distinct from export pricing

	Power demand uncertainty
	Medium (given the absence of an official demand forecast, per Section 3)
	Medium
	Medium
	Risk of over- or under-building capacity relative to actual demand growth
	Commission an official, published demand forecast and gas balance study (a recurring data gap throughout this note)

	Pipeline/gathering failure or delay
	Medium
	Medium-High
	Medium-High
	Could stall CEC/CED expansion or new capacity additions
	Redundant gathering routes where feasible; phased capacity additions matched to confirmed gas availability

	Plant reliability (existing hydro fleet as comparator)
	Medium-High, based on demonstrated hydro reliability gaps (Djoué at 0% available capacity)
	Medium
	Medium-High
	Underscores the importance of proper O&M investment in any new gas-fired capacity, to avoid replicating the hydro fleet's reliability issues
	Structure O&M contracts and financing to ensure long-term maintenance funding, not just construction capital

	Transmission constraints (42% T&D losses)
	High (already realised, not a future risk)
	High
	High
	New generation capacity delivers proportionally less usable electricity until addressed
	Prioritise T&D rehabilitation investment alongside, not after, generation capacity additions

	Financing risk (CEC/CED expansion, proposed 700 MW/1,000 MW pathway, proposed SEZ plant)
	Medium-High (given these remain at Proposed/Conceptual stage)
	High
	High
	Could stall the very expansion needed to meet Section 3 demand projections
	Pursue diversified financing (as with the historical Africa50 involvement in the earlier CEC expansion)

	Electricity tariff constraints (affordability vs. cost recovery)
	Medium
	Medium
	Medium
	A tariff insufficient to recover even the low-gas-price-benchmark LCOE (~$55–65/MWh) would undermine expansion economics
	Tariff structuring informed by the Section 14 sensitivity analysis; consider cross-subsidisation from LNG fiscal revenue

	Regulatory risk
	Low-Medium
	Medium
	Medium
	Congo's gas master plan and gas code were reported as under development (2024); regulatory uncertainty could delay investment decisions
	Expedite gas code finalisation, referenced by the Ministry of Hydrocarbons since 2024

	Environmental risk
	Low-Medium
	Medium
	Medium
	Standard gas-fired generation environmental/permitting risk; lower than the flaring baseline it would likely displace
	Standard environmental management planning; leverage the emissions-avoidance case (Section 16) in permitting

	Reservoir decline (M'Boundi, mature onshore field)
	Medium
	Medium
	Medium
	Could affect the long-standing CEC gas source over time, independent of LNG-related supply questions
	Diversify CEC supply sources (as already indicated via Mbungu field)



