


Annual Analysis of the Operational Performance of the Souapiti Hydroelectric Dam in 2025 (Status as of December 25, 2025)	Comment by hp: The title should be centered
Abstract
This study presents an annual analysis of the operational performance of the Souapiti Hydropower Dam, based on data finalized as of December 25, 2025 at 24:00. Energy, hydrological, and operational indicators were assessed in order to evaluate the dam’s annual contribution to national electricity generation and its compliance with the contractual commitments defined under the Power Purchase Agreement (PPA). From an energy perspective, the results show an annual generation exceeding the PPA target by 20.42%, reflecting a high overall level of performance. This surplus highlights the strong availability of generating units, effective operational management, and optimized use of the hydropower potential, confirming Souapiti’s strategic role within the national power system. Nevertheless, a slight monthly underperformance toward the end of the year was observed, mainly attributable to operational adjustments and seasonal variations in hydrological conditions. The hydrological assessment indicates a satisfactory reservoir status, with water levels remaining within the prescribed operating rules. Key hydraulic parameters, including inflows, outflows, and stored volumes, confirm a well-controlled annual management of water resources. This approach ensures a balance between energy production objectives and the safety of the hydraulic structures. Moreover, the coordinated operation within the Souapiti–Kaléta hydropower complex enhances overall system efficiency and resource optimization. In conclusion, the 2025 operating year is characterized by a strong overall performance of the Souapiti Dam, demonstrating its significant contribution to national energy security and compliance with contractual obligations, while underscoring the importance of continuous monitoring to sustain these results in the long term.	Comment by hp: Minimize the abstract to maximum 150 words
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1. Introduction
Hydroelectric dams constitute a fundamental pillar of the sustainable energy mix, particularly in countries endowed with abundant water resources. They provide renewable, dispatchable energy with low greenhouse gas emissions, while also contributing to hydrological regulation, economic development, and energy security. In the Republic of Guinea, which is rich in hydrographic potential, hydropower occupies a central place in the national strategy for the development of the energy sector. In this context, the Souapiti Dam, integrated into the Souapiti–Kaléta (S+K) hydroelectric complex, plays a major strategic role in securing the national electricity supply and optimizing the use of water resources in the Konkouré River basin.	Comment by hp: References should be in the document and automatic inserted using endnote or other reference software
Commissioned to complement and strengthen the existing generation capacity of the Kaléta Dam, the Souapiti hydroelectric scheme is distinguished by its seasonal regulation function. Thanks to its large storage capacity, it makes it possible to smooth interannual hydrological variations and ensure more stable electricity generation throughout the year, including during low-water periods. This hydraulic and energy complementarity between Souapiti and Kaléta constitutes an essential lever for improving the reliability of the national power system and reducing dependence on costly and highly polluting thermal power plants.
The present study aims to carry out a consolidated annual analysis of the operational performance of the Souapiti Dam for the year 2025, based on data finalized as of December 25, 2025 at 24:00. It is part of a technical and operational evaluation approach, with particular emphasis on three main aspects: cumulative energy production, the hydrological status of the reservoir, and compliance with contractual commitments defined under the Power Purchase Agreement (PPA). This approach makes it possible not only to assess the quantitative results of operations, but also to evaluate the quality of resource management and the overall performance of the facility.
From an energy perspective, the annual analysis highlights the significant contribution of the Souapiti Dam to national electricity generation in 2025. The cumulative production recorded over the period under review exceeds contractual forecasts, reflecting good availability of generating units and optimized operation of installed capacities. This performance is all the more noteworthy as it occurs in a context of growing electricity demand, driven by urbanization, industrialization, and improved access to electricity across the entire territory. Exceeding the production targets set out in the PPA therefore reflects the technical robustness of the facility and the relevance of the operational strategies implemented.
However, the monthly analysis also reveals fluctuations in production, particularly toward the end of the year, when a slight underperformance relative to monthly targets is observed. These variations are mainly explained by seasonal hydrological factors, constraints related to reservoir level management, as well as operational adjustments required to ensure the safety of the facility and coordination with the Kaléta Dam. Far from calling overall performance into question, these adjustments reflect a prudent and rational operating approach that prioritizes the long-term sustainability of the system.
The hydrological status of the reservoir constitutes another central element of this study. The analyzed data show that water levels in the Souapiti reservoir generally remained in compliance with the management rules established for the year 2025. Stored volumes, inflows and outflows, as well as controlled releases, demonstrate sound water resource management that is compatible with energy production objectives, hydraulic safety requirements, and downstream needs. This management is all the more crucial as Souapiti plays a regulating role for the entire S+K complex, largely determining the energy performance of Kaléta during low-water periods.	Comment by hp: Reference
Operational coordination between Souapiti and Kaléta therefore emerges as a key success factor. The joint operation of the two facilities makes it possible to optimize the overall energy output of the system, reduce water losses, and improve the flexibility of the hydropower generation fleet. This synergy enhances the resilience of the power system to climatic and hydrological variability, while maximizing economic and energy benefits for the country.	Comment by hp: Reference
Finally, the assessment of compliance with contractual commitments under the PPA constitutes an essential indicator of operational performance. The results for 2025 show that the Souapiti Dam not only met its contractual obligations, but exceeded them on an annual basis. This compliance strengthens the credibility of the project vis-à-vis institutional and financial partners and helps build confidence in future hydroelectric and energy investments in the country.
In conclusion, the consolidated annual analysis of the operational performance of the Souapiti Dam for the year 2025 highlights a high level of overall performance from an energy, hydrological, and contractual standpoint. It confirms the strategic role of this facility in securing the national electricity supply and in the sustainable valorization of Guinea’s water resources. These results underscore the importance of rigorous and continuous operational monitoring in order to maintain and strengthen this positive momentum in a context of energy transition and sustained growth in electricity demand.
2. Materials and Methods
The data analyzed in this study are derived from the official daily operational records of the Souapiti Hydroelectric Dam for the year 2025, consolidated by the Souapiti Management and Operations Company (SGES). These records include energy, hydrological, and operational information, enabling a comprehensive assessment of the dam’s annual performance.
The indicators analyzed are as follows:
· Cumulative annual energy delivered to the grid: quantification of the energy actually injected into the national power system, compared with the targets defined in the Power Purchase Agreement (PPA).
· Average daily power output: assessment of the daily performance of the turbine-generator units, allowing identification of periods of high production and any occasional shortfalls.
· Annual and monthly achievement rates relative to the PPA: calculation of the proportion of energy produced relative to contractual commitments, on both annual and monthly bases, in order to detect seasonal and operational variations.
· Hydrological parameters of the reservoir: monitoring of water levels, stored volumes, and available active storage, which are essential for measuring the effectiveness of reservoir management.
· Inflow and turbine discharge rates: analysis of water inflows into the dam and flows used for power generation, in order to assess hydraulic efficiency and resource regulation.
· Rainfall: consideration of precipitation over the catchment area to interpret level variations and deviations in production.
· Overall performance indicators of the Souapiti–Kaléta complex: evaluation of the complementarity between the two dams, hydrological regulation, and the impact on consolidated power generation.
The methodological approach adopted is both descriptive and analytical. The data were processed to identify trends, compare actual performance with contractual targets, and assess consistency between hydrological and energy parameters. This analysis does not rely on predictive models, but rather on rigorous processing of existing records to provide an accurate picture of the dam’s annual performance.	Comment by hp: Insert analytical method formular and clculation
This methodology thus combines quantitative analysis of energy performance with qualitative evaluation of hydrological and operational management, offering an integrated view of the operation of the Souapiti Dam and its contribution to national energy security.
3. Results
3.1 Annual Energy Performance
As of December 25, 2025, the annual energy delivered to the grid by the Souapiti Dam reached 2,286,763.70 MWh, corresponding to an average daily power output of 229.18 MW. The annual achievement rate relative to the PPA is 120.42%, reflecting a significant overperformance. The monthly achievement rate, for its part, stands at 98.32%.	Comment by hp: Aligment should be justify
Table 1. Annual Energy Performance Indicators of the Souapiti Dam
	Indicator	Comment by hp: Table should be autofit window layout and font size 12 Times new roman
	Value 
	 Unit

	Annual energy delivered to the grid
	2 286 763,70
	MWh

	Average daily power output
	229,18
	MW

	Annual achievement rate (PPA)
	120,42
	%

	Monthly achievement rate (PPA)
	98,32
	%



3.2 Annual Hydrological Status of the Reservoir
The available active water layer is 23.89 m out of a maximum of 25 m, indicating a high storage level at the end of the year. The reservoir level, measured on December 26, 2025 at 00:00, is 208.89 m. Daily rainfall is zero (0.00 mm).	Comment by hp: Alignment justify
Table 2. Hydrological Status of the Souapiti Dam Reservoir
	Parameter 
	Value 
	Unit

	Active water layer
	23.89 / 25
	 m

	Reservoir level
	208.89
	 m

	Rainfall	Comment by hp: Font size should be 12 Times New Roman
	0.00
	 mm



3.3 Operational Hydraulic Parameters
The observed inflow rate is 176.31 m³/s, while the turbine discharge reaches 263.62 m³/s, reflecting a controlled use of stored volumes to maintain electricity generation during periods of low inflows.	Comment by hp: Justify alignment
· Inflow rate : 176.31 m³/s
· Turbine discharge : 263.62 m³/s
Table 3. Hydraulic Parameters of the Souapiti Dam
	Parameter 	Comment by hp: Font size should be 12 Times New Roman
	Value
	Unit

	Inflow rate
	176,31
	m³/s

	Turbine discharge
	263,62
	m³/s



3.3 Operational Hydraulic Parameters
The observed inflow rate is 176.31 m³/s, while the turbine discharge reaches 263.62 m³/s, indicating a controlled use of stored water volumes to sustain electricity generation during periods of low inflows.
· Inflow rate : 176.31 m³/s
· Turbine discharge : 263.62 m³/s
Table 3. Hydraulic Parameters of the Souapiti Dam
	Parameter 
	Value
	Unit

	Average power output
	349,92
	MW

	Daily operating load
	50,71
	%



4. Discussion
The annual analysis of the operational performance of the Souapiti Hydroelectric Dam clearly highlights a robust energy performance, marked by cumulative production significantly exceeding the contractual commitments defined under the Power Purchase Agreement (PPA). This annual overperformance constitutes a strong indicator of the overall efficiency of the facility, both technically and operationally, and confirms the strategic position of Souapiti within the national electricity generation system.	Comment by hp: Justify alignment
From an energy perspective, the consolidated results show that actual annual production far exceeds the initial contractual forecasts. This situation reflects high availability of generating units, satisfactory reliability of electromechanical equipment, and effective control of operating parameters. The optimization of operating regimes, combined with rigorous planning of scheduled outages and maintenance activities, made it possible to maximize annual energy output while complying with safety and sustainability constraints of the facilities. This positive dynamic is all the more significant as it occurs in a context of growing energy demand and increasing pressure on generation infrastructure.
However, the detailed period-by-period analysis reveals a slight monthly underachievement toward the end of the year. This phenomenon, although limited in magnitude, mainly results from seasonal hydrological factors characterized by a gradual reduction in natural inflows to the reservoir during the low-water period. In addition, prudent operational choices aimed at preserving strategic water levels and ensuring continuity of production in subsequent months also contributed. It should be emphasized that this occasional underachievement did not compromise overall annual performance, as the overperformance recorded during other periods of the year largely offset these temporary deviations.
The combined interpretation of energy and hydrological indicators reveals remarkable consistency between the high reservoir level, the availability of active storage, and the volumes actually turbinated. This consistency reflects optimized hydrological management on an annual scale, based on anticipation of hydrological cycles and rational use of stored volumes. Maintaining a high reservoir level while ensuring turbine discharges compatible with production objectives demonstrates a balanced operating strategy that integrates energy imperatives, hydraulic safety, and environmental requirements.
One of the key elements highlighted by this analysis is the capacity of the Souapiti Dam to ensure continuity of electricity generation in the absence of immediate rainfall inputs. Thanks to its large storage capacity, the reservoir fully plays its role as a regulating storage facility, enabling sustained production during periods of low precipitation. This function is particularly critical in the context of the Souapiti–Kaléta hydroelectric complex, where volume management at Souapiti largely determines the energy performance of the entire system, especially during low-flow periods.
The stability observed in turbine discharges, despite variability in natural inflows, reflects excellent mastery of reservoir management rules. Decisions regarding water releases and production modulation made it possible to reconcile the sometimes-competing objectives of maximizing energy output, preserving hydraulic reserves, and complying with downstream constraints. This integrated approach strengthens the resilience of the system to climatic and hydrological variability, which is becoming increasingly pronounced in the context of climate change.
Moreover, the annual overperformance observed enhances the credibility of the Souapiti Dam with regard to contractual commitments and institutional partners. Compliance with, and even exceeding, the obligations defined by the PPA sends a positive signal regarding the economic viability of the project and confidence in future investments in the hydropower sector. It also demonstrates the ability of operating teams to fully harness the potential of the facility while maintaining a high level of operational rigor.
Ultimately, the annual analysis confirms that the slight monthly underachievement observed toward the end of the year is more the result of controlled operational adjustment than of any structural weakness. It is largely offset by the overperformance recorded over the year as a whole, from both an energy and hydrological standpoint. This robust overall performance illustrates the soundness of the design and operational choices for the Souapiti Dam and underscores its central role in the sustainable securing of the national electricity supply. It also highlights the importance of continuous monitoring and anticipatory management in maintaining the delicate balance between production, water resource availability, and the long-term sustainability of the hydropower system.	Comment by hp: Revise this paragraph not understandable
5. Conclusion
The annual analysis of operational data from the Souapiti Hydroelectric Dam for the year 2025 highlights a major and sustainable energy contribution to the national electricity grid. The review of production indicators, compared with the commitments defined under the Power Purchase Agreement (PPA), reveals significant annual overperformance, reflecting efficient operation and high availability of generating units. This performance confirms Souapiti’s capacity to support growing electricity demand and to strengthen the stability of the national power system.
Despite some monthly fluctuations observed toward the end of the year—mainly related to hydrological seasonality and prudent operational adjustments—overall production remains largely in excess of contractual targets. These occasional variations reflect an operating strategy focused on sustainability, prioritizing the preservation of water resources and the continuity of power generation over the medium and long terms.
From a hydrological perspective, reservoir levels and water volumes mobilized in 2025 remained in compliance with established management rules. The consistency between storage levels, available active water volume, and turbine discharges attests to well-controlled water resource management, enabling regular production even during periods of low rainfall. This seasonal regulation capability constitutes a major asset of the Souapiti Dam.Within the framework of the Souapiti–Kaléta hydroelectric complex, Souapiti plays a structuring role by ensuring the energy stability of the entire system. In conclusion, the overperformance relative to the PPA and the rigorous hydrological management confirm the strategic role of the Souapiti Dam in national energy security and in the sustainable valorization of the country’s water resources.
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