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1. [bookmark: _Toc144779867][bookmark: _Toc149254828][bookmark: _Toc149255048][bookmark: _Toc202342650]Introduction 
The objective of this consultancy is to engage a qualified engineering consulting firm to assess the condition and safety of selected hydropower dams and appurtenant structures operated by Ethiopian Electric Power (EEP) and to develop and implement a Dam Safety Management System (DSMS) aligned with international best practices. The Consultant will also provide capacity building and training to EEP personnel to institutionalize dam safety practices and knowledge.
2. [bookmark: _Toc144779868][bookmark: _Toc149254829][bookmark: _Toc149255049][bookmark: _Toc202342651]Background 
Ethiopia has made substantial investments in hydropower development, leading to a rapid expansion of hydropower capacity. By 2024, Ethiopia's installed hydropower capacity reached 4.7 GW, with ambitious plans to elevate it to 15 GW by 2030. Hydropower development in Ethiopia presents a complex interplay of benefits and challenges, necessitating a thorough assessment of its implications for continuous improvement and the long-term sustainability of the schemes.
Hydropower offers a promising pathway for Ethiopia’s sustainable energy future. As a renewable and carbon-free energy source, it aligns with the country’s commitment to environmental stewardship. In addition to environmental benefits, hydropower development contributes to economic growth and helps alleviate energy poverty, particularly in rural areas. Recognizing these advantages, the Ethiopian government has launched numerous hydropower initiatives.
Ethiopian Electric Power (EEP) is responsible for managing a significant portfolio of dams and hydropower projects across the country. Many of these projects include large reservoirs for water storage, which are critical for reliable energy generation and resource management.
EEP is seeking to undertake a comprehensive assessment of the condition of its dams and hydropower facilities to identify potential risks and hazards, prioritize maintenance and repair strategies, and develop a dam safety management program that aligns with best practices and international standards.
Ethiopian Electric Power (EEP) responsible for the management of a large portfolio of dams and hydropower projects in Ethiopia. Many of these projects include large, retained water storage reservoirs. The list of EEP generation assets with large, dammed reservoirs includes:
Table 1: List of Generation Assets
	No,
	Project Name 

	1
	Gibe III HEPP Dam

	2
	Tana Beles (Lake)

	3
	Tekeze

	4
	Melka Wakena

	5
	Koka

	6
	Gibe 1

	7
	Genale Dawa III

	8
	Fincha main dam plus Amerti reservoir

	9
	Fincha Amerti Neshe

	10
	Grand Ethiopian Renaissance Dam (GERD)

	11
	Gibe II

	12
	Tis Abay I/II

	13
	Awash II,&III


N.B. basic features of all the hydropower plant dams are enclose under Annex-1. EEP is now seeking the service of a consultant to undertake a comprehensive assessment of the condition of its dams and hydropower facilities in the context of dam safety management. In order to identify potential risks and hazards, prioritize maintenance and repair strategies, and develop a dam safety management program that aligns with best practices and industry standards.
3. [bookmark: _Toc144779869][bookmark: _Toc149254830][bookmark: _Toc149255050][bookmark: _Toc202342652]Objectives
The consultancy service has seven main objectives.
· Objective 1: Review existing national policies, dam safety management practices within EEP, and available documentation for 13 hydropower projects.
· Objective 2: Assess the current safety conditions of 13 hydropower projects.
· Objective 3: Conduct a comprehensive dam safety assessment of nine large storage dams, including the Gibe III Dam.
· Objective 4: Provide design, cost estimates, and monitoring rehabilitation works as the Employer’s Representative, aligned with PFMA results.
· Objective 5: Conduct audits and performance reviews to ensure continuous improvement, regulatory compliance, and effective implementation of dam safety programs.
· Objective 6: Develop and implement a comprehensive Dam Safety Management Program (DSMP), including operations and maintenance (O&M), monitoring, inspections, and capacity building. 
· Objective 7: Identify overall capacity-building needs to strengthen EEP’s institutional capacity in dam safety by delivering targeted training, practical assistance, and knowledge transfer, with the goal of establishing a self-sustaining dam safety culture.
4. [bookmark: _Toc144779870][bookmark: _Toc149254831][bookmark: _Toc149255051][bookmark: _Toc202342653]Scope of Work 
The Consultant is expected to further develop a detailed Scope of Work to effectively achieve the objectives outlined above. A task-based approach, to be implemented in phases, is recommended for the successful delivery of these objectives. Additional tasks may be identified during the course of the assignment and, if necessary, will be assigned by EEP under separate agreements. The main tasks under this consultancy service include, but are not limited to, the following:
4.1. [bookmark: _Hlk205284706][bookmark: _Hlk205539104] Task 1 Conduct Office-Based Review of existing national policies, dam safety management practice in EEP and 13 Projects’ available Documentations. (input time 60 days)
Shortly after the commencement of the services, the Consultant shall conduct an inception mission at EEP’s offices in order to better organize the Consultants’ activities and missions that require the Client’s involvement and collection of input data. 
Specific Tasks:
1. Review existing national policies related to dam safety to identify applicable compliance requirements.
1. Review Ethiopian Electric Power’s (EEP) existing dam safety programs (existing dam safety management practice) to identify gaps and assess alignment with international standards.
1. Review available documentation provided by the client—including design, construction, operation and maintenance (O&M), instrumentation, inspection, emergency planning, and rehabilitation records—for thirteen EEP hydropower projects, to assess site conditions, operational history, and the performance of the dams and associated hydroelectric facilities. Based on the review of the documentation, area to be focused during site inspection will be identified before going to the site.
Deliverables of Task 1:
1. National and Institutional Dam Safety Practice Review Report identifying gaps
2. Desktop Review Report on the Design, Operation, Monitoring, Maintenance, and Performance of 13 EEP Hydropower Projects identifying priority areas for the field assessment
3. Audit Questionnaires.
4.2. Task 2: Current Safety Condition Assessment of 13 Hydropower Projects (input time 90 days)
The Consultant shall conduct comprehensive condition and risk assessments for 13 hydropower projects managed by Ethiopian Electric Power (EEP), with the objective of identifying structural, operational, and safety-related deficiencies that require mitigation. 
The Specific Tasks under Task 2 shall include, but not be limited to, the following activities:
2.1 Conduct a comprehensive condition assessment of all 13 hydropower projects, covering both dam structures and associated power generation facilities, with a focus on identifying structural, mechanical, and operational deficiencies.
2.2 Perform detailed on-site inspections of key components, including:
· Water-retaining structures: dam body, abutments, spillways, outlet works, gates
· Power infrastructure: powerhouses, turbines, valves, cranes, drainage tunnels, and switchyards
· Reservoir area, abutments and reservoir rim slopes 
2.3 Evaluate original design parameters, construction methods, and subsequent modifications, and compare them with current operational practices and observed performance.
2.4 Analyze instrumentation data for both concrete and embankment dams, comparing actual measurements against design expectations to assess structural behavior and performance trends.
2.5 Assess the condition, functionality, reliability, and coverage of existing dam safety instrumentation, and identify any obsolete, malfunctioning, or missing equipment.
2.6 Conduct advanced statistical analyses, including pendulum displacement trends and other time-series evaluations, to identify long-term deformation, instability, or other safety concerns.
2.7 Assess the adequacy, coverage, and functionality of existing dam safety monitoring systems, identify equipment gaps or obsolete technologies, and provide site-specific recommendations for upgrades or new installations.
2.8 Review completed audit questionnaires and integrate findings into the overall safety and performance evaluation.
2.9 Provide overall technical recommendations detail study or improvement measures needed.
Deliverables of Task 2:
A comprehensive report summarizing the findings of the condition assessments for 13 hydropower projects, including:
· Detailed documentation of identified structural, operational, and safety deficiencies
· Project-specific recommendations for immediate, short-term, and long-term remedial measures, prioritized based on risk and severity
· Preliminary identification of potential intervention measures, with technical justifications and readiness levels
· Clear guidance on the scope and focus of next-phase detailed assessments or investigations required to address critical gaps or uncertainties including Potential Dam Failure Mode Analysis
4.3. Task 3: Conduct a comprehensive dam safety assessment of Nine large (120 input days)
The Consultant shall conduct a detailed dam safety assessment of nine large storage dams, including the Gibe III Dam, based on the recommendations provided under Task 2.
The specific tasks under this assignment shall include, but are not limited to, the following:
3.1  Perform a detailed dam safety evaluation of the Gibe III Dam and eight other large storage dams, including a comprehensive dam Potential Failure Mode Analysis (PFMA) update for all nine dams in accordance with the recommendation provided under objective 2.
3.2  Identify the most critical Potential Failure Modes (PFMs) that have a high or very high likelihood of occurrence and could lead to significant or extensive damage, including potential loss of life. This should be done using an initial risk matrix, and should include the corresponding risk category, prioritization, and recommended actions to mitigate identified risks.
3.3 Identify Applicable Instrumentation Modernization Plan: Provide recommendations for the replacement, upgrade, or installation of dam safety instrumentation to ensure full functionality, reliability, and coverage, including remote data acquisition, centralized data management, and integration with real-time risk assessment and decision-support tools. 
3.4 Conceptual Design and Preliminary Cost Estimate of Rehabilitation Works Align with PFMA results.
3.5 Updates EAP in alignment with PFMA findings.
3.6 Recommend additional investigations, where necessary, to address data gaps or uncertainties related to dam safety.
3.7 Identify required rehabilitation works for each dam to address observed or potential safety deficiencies.
3.8 Determine project-specific capacity building needs and recommend the development or enhancement of a Dam Safety Management System (DSMS) tailored to each dam's context.
Deliverables of Task 3:
A comprehensive report for 9 dams selected dams that include:
· Potential Failure Mode Analysis (PFMA) for each dam, identifying credible failure modes and assessing their likelihood and potential consequences.
· Recommendations for additional investigations where information gaps or uncertainties are identified.
· Preliminary designs and cost estimates for priority safety intervention measures to address identified risks.
· A prioritized action plan to guide the next phase of detailed design and implementation.
· Updated EAP in alignment with PFMA findings.
4.4.  Task 4: Oversight and Monitoring of Rehabilitation Works as Employer Representative (100 in put days)
Based on specific requests from the Clients the consultant will follow up the implementation of the remedial works.  The specific tasks under this assignment shall include, but are not limited to, the following:
4.1 Provide engineering support and oversight for the planning, design, and implementation of remedial works identified through the Gibe III Dam and others under specific objective 4, ensuring alignment with PFA and dam safety priorities.
4.2  Review and validate rehabilitation designs to ensure technical adequacy, safety compliance, and adherence to applicable standards.
4.3 Oversee the execution of rehabilitation activities for the Gibe III Hydroelectric Project and others as needed, ensuring timely delivery, structural integrity, and reliable operation.
Deliverable of Task 4
1. Intervention Measures Design Review Report
2. Final Oversight Summary Report

4.5.  Task 5: Develop and implement a comprehensive Dam Safety Management Program (DSMP), including O&M, monitoring, inspections and Capacity building (75 input days).
The Consultant shall develop, implement, and oversee the application of a comprehensive Dam Safety Management Program (DSMP) for Ethiopian Electric Power (EEP), drawing on the results of the condition assessments, instrumentation evaluations, and the Gibe III investigation conducted under Task A. The DSMP shall provide a formal framework for dam safety planning, risk assessment, inspection, monitoring, and emergency preparedness across EEP’s hydropower portfolio. The task includes capacity building, technical integration, and periodic audits to ensure sustainable and standardized dam safety practices aligned with Ethiopian regulatory requirements and international best practices (e.g., ICOLD, World Bank ESF).
A. Program Development
· Design a comprehensive DSMP customized to EEP’s institutional structure, operational procedures, and dam portfolio.
· Integrate technical findings (e.g., PFMA, instrumentation gaps, structural deficiencies) from previous assessments.
· Establish core program components: inspection protocols, risk classification, data management, reporting, governance structure, and escalation procedures.
· Align the DSMP with Ethiopian dam safety regulations and international best practices.
B. Program Implementation
· Provide technical support to roll out the DSMP at EEP headquarters and across all 13 project sites.
· Assist in integrating the DSMP into EEP’s existing operational systems and management workflows.
· Establish roles and responsibilities across organizational levels to ensure consistent program application.
· Support adoption of standard operating procedures, inspection forms, risk registers, and monitoring routines.
C. Program Auditing
· Conduct two formal audits (every two years) of DSMP implementation and compliance at both organizational and site levels.
· Assess:
· Adherence to inspection schedules, SOPs, and reporting standards
· Effectiveness of monitoring systems and risk controls
· Roles, responsibilities, and institutional coordination
· Identify gaps and provide actionable recommendations to improve dam safety performance and accountability.
D. Emergency Preparedness Review
· Review and update Emergency Action Plans (EAPs) for all 13 sites.
· Provide clear, site-specific recommendations to ensure EAPs  reflect current conditions and risks.
Task 5: Deliverables
· Dam Safety Management Program Document: A complete DSMP framework customized to EEP's needs and aligned with international standards.
· Dam Safety Management Program Implementation Toolkit: SOPs, inspection forms, risk matrices, and management tools for use by EEP staff.
· Audit Reports: Formal audit documentation highlighting implementation status, findings, and improvement recommendations.
· Updated EAP for all the project sites
4.6.  Task 6: Audits and performance reviews to ensure improvement, regulatory compliance, and effective implementation of dam safety programs (60 days).
Conduct periodic audits and performance reviews of 13 hydropower projects operated by Ethiopian Electric Power (EEP) over four years to ensure ongoing compliance with national and international dam safety standards. This includes follow-up inspections to assess facility conditions, verify the implementation of corrective actions, and strengthen EEP’s internal capacity for effective dam safety management and continuous improvement.
Specific Tasks:
1) Develop a standardized audit framework to evaluate the effectiveness of dam safety management systems, operational procedures, and emergency preparedness measures.
2) Conduct regular internal audits during project periods (every 2 years) of dam safety practices, including inspections, documentation, monitoring systems, and maintenance activities.
3) To support capacity building within EEP by facilitating direct knowledge transfer during inspections, mentoring designated EEP staff on dam safety inspection techniques, reporting, and alignment with EEP’s dam safety policies
4) Evaluate the performance of rehabilitation measures, monitoring instrumentation, and O&M systems to ensure they meet design intent and safety objectives.
5) Assess compliance with national regulations, international best practices, and internal DSMP protocols, identifying any gaps or non-conformities.
6) Provide actionable recommendations for corrective measures and system improvements based on audit findings and performance reviews.
7) Track implementation of previous audit recommendations and maintain a performance dashboard to monitor progress, ensure accountability, and support decision-making.
 Deliverables of Task 6:
The following deliverables shall be prepared for each project that is inspected. The deliverables can be grouped in a single report gathering all required information:
· Regular Inspection and Audit Report – The report will summarize the mission, describe the inspections, present observations with photograph documentation, review of available instrumentation data (as necessary), updated list of deficiencies, describe modifications or improvements, assess performance, provide recommendations for further engineering analysis or remedials actions. Both Draft and Final reports shall be issued.
· Knowledge transfer – Identify EEP staff to attend site visits with inspectors. Inspectors to knowledge transfer and where appropriate provide training of EEP staff in dam safety inspection, deficiency identification, and reporting to EEP dam safety policies.
· Video Conference – Within 15 days of issuing the Draft report, the Engineering Consultant shall present its report by video conference or in the EEP Addis Ababa main office.
4.7.  Task 7: Capacity Building (75 total in put days).
Overall capacity-building to strengthen EEP’s institutional capacity in dam safety by delivering targeted training, practical assistance, and knowledge transfer, with the goal of establishing a self-sustaining dam safety culture is very important during this service. Thus, the Consultant shall design and deliver a comprehensive dam safety training program for Ethiopian Electric Power (EEP), targeting managers, dam safety staff, plant operators, instrumentation personnel, emergency response teams, and other key professionals. Training sessions will be conducted in coordination with EEP at its headquarters in Addis Ababa.
The program will include:
· Local training for 40-day in total for safety professionals, delivered in different time for 20 participants per round.
· International study tours and foreign training for 13 EEP personnel, conducted in two rounds of two weeks each, covering all associated costs (visa, airfare, per diem, etc.).
Training sessions will be distributed evenly over the contract period, allowing content to be tailored to evolving needs identified through inspections, audits, and ongoing field activities. In addition, the Consultant shall assess EEP’s broader capacity-building needs and implement a targeted institutional strengthening plan. This will include practical training, hands-on support, and knowledge transfer, with the ultimate goal of fostering a self-sustaining dam safety culture within the organization
The specific tasks under this assignment shall include, but are not limited to, the following:  
1) Assess capacity gaps in dam safety management and emergency preparedness within EEP.
2) Integrate and build capacity of EEP staff by involving them in project implementation to promote knowledge transfer and sustainability.
3) Design and deliver a structured capacity-building program including local training, international study tours, and technical workshops for dam safety personnel, plant managers, engineers, and emergency response teams.
4) Provide hands-on support and mentoring during field activities, audits, and the rollout of the Dam Safety Management System (DSMS) to reinforce skills and embed best practices.
Deliverables of Task 7:
Training and Capacity Building Materials
Training presentations, manuals, case studies, evaluation tools, and workshop summaries.
5. [bookmark: _Toc144779871][bookmark: _Toc149254832][bookmark: _Toc149255052][bookmark: _Toc202342654]Overall Deliverables 
Indicative deliverables for respective Tasks are listed in the sections above. The Consultant’s proposal shall include a list of deliverables commensurate with the proposed Tasks described under the Scope of Work.
6. [bookmark: _Toc144779872][bookmark: _Toc149254833][bookmark: _Toc149255053][bookmark: _Toc202342655]Timeline/ Schedule 
Consultant shall develop a schedule to execute the individual tasks described under the Scope of Work in an expedited manner. For the purposes of expediting the site visits and condition assessments, Table 2 prioritizes the projects which is done based on our previous dam monitoring work s. The Engineering Consultant shall develop a schedule based on the priority groupings and Scope of Work.
	No,
	Project Name 
	Priority Group
	Dam Type
	Capacity
	Remark

	1
	Gibe III HEPP 
	1
	Gravity Roller Compacted Concrete (RCC)
	1870MW
	

	2
	Koka 
	2
	Concrete Gravity Dam
	43.2 MW
	both are found in the same geographic location/the same direction

	3
	Awash II/III
	3
	Syphon Weir
	32 MW/32 MW
	

	4
	Tekeze
	4
	Double Curvature Arch Dam
	300 MW
	

	5
	Melka Wakena
	5
	Earth & Rock-fill Dam
	153 MW
	both are found in the same geographic location/the same direction

	6
	Genale Dawa III
	6
	Concrete Faced Rock fill Dam
	254 MW
	

	7
	Gibe I
	7
	Rock fill asphalt faced
	184 MW
	>>

	
	Gibe II
	
	Mass Concrete Weir
	420 MW
	

	8
	Tana Beles (Lake)
	8
	Lake Tana 
	460 MW254 MW
	>>

	[bookmark: _Hlk149602696]9
	Tis Abay I/II
	9
	concrete weir
	12 MW/72 MW
	

	10
	Fincha main dam plus Amerti reservoir
	10
	Earth & Rock-fill
	134 MW
	>>

	11
	Fincha Amerti Neshe
	11
	Homogeneous Earth fill (Embankment)
	97 MW
	

	12
	Grand Ethiopian Renaissance Dam (GERD)
	12
	Roller-compacted concrete gravity   
	5,150 MW
	


Table 2: Project Priority 
7. [bookmark: _Toc144779873][bookmark: _Toc149254834][bookmark: _Toc149255054][bookmark: _Toc202342656]Reporting 
The consultant will provide regular progress reports to the EEP management team and will work closely with the EEP staff to ensure that all aspects of the project are conducted in accordance with the EEP policies and procedures.
8. [bookmark: _Toc202342657]Consultant’s team and Qualifications
	Taks
	Key Staff

	Task 1
	Documentation Review
	Team Leader

	
	
	Dam Safety specialist / Risk Assessment Expert

	
	
	Geotechnical Engineer

	
	
	Dam Safety Institutional Expert

	
	
	others

	Task 2
	Comprehensive Project Current Condition Assessment
	Team Leader

	
	
	Dam Safety specialist / Risk Assessment Expert

	
	
	Instrumentation and Monitoring Specialist

	
	
	Geotechnical Engineer

	
	
	Structural Engineer

	
	
	Hydromechanical/electro-mechanic engineer

	Task3
	Detail Safety Assessment (PFMA) and Investigations
	Team Leader

	
	
	Dam Safety specialist / Risk Assessment Expert

	
	
	Instrumentation and Monitoring Specialist

	
	
	Geotechnical Engineer

	
	
	Structural Engineer

	
	
	others

	Task 4
	Employer Representative for Maintenance 
	Team Leader

	
	
	Dam Safety Management Specialist/

	
	
	Dam Safety specialist / Risk Assessment Expert

	
	
	Instrumentation and Monitoring Specialist

	
	
	EPP Expert

	Task 5
	Inspection and audit
	Dam Safety specialist / Risk Assessment Expert

	
	
	Instrumentation and Monitoring Specialist

	
	
	Geotechnical Engineer

	
	
	Structural Engineer

	Task6
	Development of Dam Safety Management Program
	Team Leader

	
	
	Geotechnical Engineer

	
	
	Dam Safety Institutional Expert

	
	
	Hydromechanical/electro-mechanic engineer

	Task7
	Capacity Building
	Team Leader

	
	
	Training specialist

	
	
	Instrumentation and Monitoring Specialist

	
	
	Dam Safety specialist / Risk Assessment Expert

	
	
	Others as necessary

	
	
	


The Consultant shall deploy a qualified multidisciplinary team to perform the scope of services. The assignment will require specialized expertise across dam safety, engineering, instrumentation, institutional, and training domains.
	Position
	Minimum Education
	Professional
Experience
	Relevant Specialization/ Tasks
	Additional Requirements

	Team Leader
	Master’s or higher in Civil/Hydraulic/Geotechnical Engineering (or related)
	≥ 13 years
	Overall project leadership, coordination of multidisciplinary teams, quality assurance, stakeholder engagement
	Prior experience as Team Leader/Project Manager on ≥ 3 similar assignments

	Dam Safety Specialist / Risk Assessment Expert
	M.Sc. in Civil/Hydraulic Engineering or related
	≥ 11 years
	Dam safety reviews, risk assessment, PFMA, RIDM
	Participation in ≥ 6 dam safety projects

	Dam Safety Management Specialist
	M.Sc. in Water Resources / Civil Engineering or equivalent
	≥ 11 years
	Development of dam safety management frameworks, institutional strengthening
	Experience with policy, governance, or regulatory frameworks

	Instrumentation & Monitoring Specialist
	B.Sc. in Civil/Geotechnical/Electrical Engineering
	≥ 10 years
	Installation, operation, and data interpretation of dam monitoring instruments
	Strong field experience in instrumentation troubleshooting

	Geotechnical Engineer
	B.Sc./M.Sc. in Geotechnical/Geological Engineering
	≥ 10 years
	Foundation assessment, slope stability, seepage analysis, rim stability
	Experience with ≥ 5 hydropower/dam projects

	Structural Engineer
	B.Sc./M.Sc. in Structural/Civil Engineering
	≥ 9 years
	Stability of dam structures, powerhouse, spillways, appurtenant works
	Experience in RCC/concrete dams preferred

	Hydro mechanical / Electromechanical Engineer
	B.Sc. in Mechanical/Electrical Engineering
	≥ 9 years
	Inspection and assessment of gates, valves, turbines, hoists, cranes, and auxiliary systems
	Field-based hydro mechanical equipment expertise required

	EPP Expert (Emergency Preparedness Planning)
	B.Sc./M.Sc. in Civil Engineering, Water Resources, or related
	≥ 8 years
	Preparation of dam emergency preparedness and response plans
	Experience with hazard mapping and dam break studies

	Training Specialist
	B.A./B.Sc. in Education, Engineering, or related field
	≥ 10 years
	Design and delivery of technical training and capacity-building programs
	Demonstrated experience in hydropower/dam safety training



	S No
	Key Staff
	Qty
	Mam Month

	
	
	
	Task 1
	Task 2
	Task 3
	Task 4
	Task 5
	Total

	1
	Team Leader
	 
	 
	 
	 
	 
	 
	 

	2
	Dam Safety specialist / Risk Assessment Expert
	 
	 
	 
	 
	 
	 
	 

	3
	Dam Safety Management Specialist/
	 
	 
	 
	 
	 
	 
	 

	4
	Instrumentation and Monitoring Specialist
	 
	 
	 
	 
	 
	 
	 

	5
	Geotechnical Engineer
	 
	 
	 
	 
	 
	 
	 

	6
	Structural Engineer
	 
	 
	 
	 
	 
	 
	 

	7
	Hydromechanical/electro-mechanic engineer
	 
	 
	 
	 
	 
	 
	 

	8
	EPP Expert
	 
	 
	 
	 
	 
	 
	 

	9
	Training specialist
	 
	 
	 
	 
	 
	 
	 

	
	Others
	
	
	
	
	
	
	


[bookmark: _Toc202342658]
9. Consultant’s proposal
The Consultants’ proposals for Dam Monitoring and Development of a Dam Safety Management System (DSMS) of EEP shall contain the sections (information) listed below.
1. Work Approach/Methodology - The scope of work shall include a description of the specific activities that will be performed to accomplish the required tasks identified in this Terms of Reference. This should include any proposed documents to be reviewed and meetings to conduct, field surveys, etc.  If the Consultant feels that additional tasks or activities within the scope of work are required or warranted, these shall be stated and delineated as “Optional Tasks”.
2. Project Team and Qualifications - This shall include the name of the principal staff members (indicated above). Qualifications of staff should include relevant technical capabilities, previous relevant project experience, specific experience and knowledge on institutional environmental and social capacity assessment, and specific language skills.
3. Schedule - A proposed schedule for performance of the consultancy service must be presented with breakdown of specific tasks and activities. The schedule must indicate the proposed start and completion dates for each activity listed in the “Scope of Work” section of this Terms of Reference and any important or specific Project milestones (e.g., report submission).
4. Estimated Costs - A total cost of the consultancy service must be provided. Breakdown of the estimated costs by tasks/activities must also be presented (e.g., tabular format) and should include Direct Labor Costs (number of days per staff and their associated unit costs) and reimbursable expenses (e.g., travel, per diem, etc.). Any assumptions related to the estimated costs must be clearly stated.  If any additional Optional Tasks are recommended, then a separate cost estimate must be provided.
10. [bookmark: _Toc202342659]Client’s support
The Client will support the Consultants in the following matters:
· Access to relevant documents of EEP including policies, procedures, manuals, and guidelines relevant to Dam Monitoring and Safety Management System. 
· Support (whenever possible) the Consultant’s meetings and field surveys and liaison with the concerned officials and personnel.
The Consultant will work with counterpart staff from EEP's Generation Operation Dam management and experts assigned by the client to build capacity.



11. [bookmark: _Toc149254840][bookmark: _Toc149255060][bookmark: _Toc202342660]List of enclosure
[bookmark: _Toc149255061]Annex-1 Basic Features of all the hydropower dams attached.
[bookmark: _Toc369992412][bookmark: _Toc370022164][bookmark: _Toc370022301][bookmark: _Toc370022382][bookmark: _Toc370023328][bookmark: _Toc370023405][bookmark: _Toc370027897][bookmark: _Toc370030071][bookmark: _Toc370735973][bookmark: _Toc370739152][bookmark: _Toc370741692][bookmark: _Toc370895588][bookmark: _Toc370895701][bookmark: _Toc370895895][bookmark: _Toc140970371][bookmark: _Toc140970469][bookmark: _Toc140970824][bookmark: _Toc140971128][bookmark: _Toc140972994][bookmark: _Toc140973064][bookmark: _Toc140996329][bookmark: _Toc141408343][bookmark: _Toc369992413][bookmark: _Toc370022165][bookmark: _Toc370022302][bookmark: _Toc370022383][bookmark: _Toc370023329][bookmark: _Toc370023406][bookmark: _Toc370027898][bookmark: _Toc370030072][bookmark: _Toc370735974][bookmark: _Toc370739153][bookmark: _Toc370741693][bookmark: _Toc370895589][bookmark: _Toc370895702][bookmark: _Toc370895896][bookmark: _Toc140970372][bookmark: _Toc140970470][bookmark: _Toc140970825][bookmark: _Toc140971129][bookmark: _Toc140972995][bookmark: _Toc140973065][bookmark: _Toc140996330][bookmark: _Toc141408344][bookmark: _Toc369992414][bookmark: _Toc370022166][bookmark: _Toc370022303][bookmark: _Toc370022384][bookmark: _Toc370023330][bookmark: _Toc370023407][bookmark: _Toc370027899][bookmark: _Toc370030073][bookmark: _Toc370735975][bookmark: _Toc370739154][bookmark: _Toc370741694][bookmark: _Toc370895590][bookmark: _Toc370895703][bookmark: _Toc370895897][bookmark: _Toc140970373][bookmark: _Toc140970471][bookmark: _Toc140970826][bookmark: _Toc140971130][bookmark: _Toc140972996][bookmark: _Toc140973066][bookmark: _Toc140996331][bookmark: _Toc141408345][bookmark: _Toc369992415][bookmark: _Toc370022167][bookmark: _Toc370022304][bookmark: _Toc370022385][bookmark: _Toc370023331][bookmark: _Toc370023408][bookmark: _Toc370027900][bookmark: _Toc370030074][bookmark: _Toc370735976][bookmark: _Toc370739155][bookmark: _Toc370741695][bookmark: _Toc370895591][bookmark: _Toc370895704][bookmark: _Toc370895898][bookmark: _Toc140970374][bookmark: _Toc140970472][bookmark: _Toc140970827][bookmark: _Toc140971131][bookmark: _Toc140972997][bookmark: _Toc140973067][bookmark: _Toc140996332][bookmark: _Toc141408346][bookmark: _Toc368314318]1. GILGEL GIBE-I HYDRO ELECTRIC POWER STATION
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	Plant Installed Capacity
	184 MW

	No. and size of Units
	3 units of 70 MW each

	Location
	263 KM south west of Addis Ababa

	Annual Generation Capacity
	722 MU

	Reservoir:
	

	Reservoir Area at FRL
	51 sq. km

	Maximum Level
	1671 m

	Minimum Level
	1653 m

	Total Storage Capacity at FRL
	839 Mn. M3

	Power Storage Capacity (Live Storage)
	668 Mn. M3

	Dead Storage
	171 Mn. M3

	Dam:
	

	Type
	Rockfill asphalt faced

	Crest Elevation
	1675 m

	Crest Length
	1700 m

	Max. height
	41 m

	Spillway:
	

	Type of gate
	Flap gate

	No. of Gates
	4

	Height
	5.8 m

	Max. Discharge
	2253 m3/sec.

	Intake:
	

	Type of gate
	Cylindrical Gate

	No. of Gates
	1

	Diameter * Height
	6.5 m * 4 m

	Rated Design Flow
	100 m3/sec.

	Powerhouse:
	

	Type
	Underground

	Dimension
	83 x 40 x 22.5 (L*W*H)

	Installed Capacity
	184 MW

	Water Conductor System:
	

	Power Tunnel Length
	9205 m

	Diameter
	5.5m

	Surge Shaft:
	

	Diameter
	14m

	Height
	110m

	Penstock:
	

	Type
	Underground, Steel lined

	Diameter
	5m

	Length
	711 m

	Vertical Shaft Depth
	166 m

	Manifold Dia.
	5/4.1/2.9 m

	Max. Design Pressure
	3.5 MPa

	Turbine: 
	

	Make: 
	Voith Siemens

	Type: 
	Francis, Vertical

	Rated Head: 
	223.37 Mtr.

	Rated Output: 
	3 x 70.04 MW

	Rated Discharge:
	33.908 Cu.Mtr/Sec

	Rated Speed:
	428.6 RPM

	Governor(New):
	Electronic Digital Governor

	Type of MIV
	Spherical

	Generator:
	

	Make
	VA Tech

	Type
	3-Phase Synchronous Generator

	Rated continuous power, (MVA)	
	73 MVA

	Power Factor
	0.9

	Generator voltage, (kV)	
	13.8 ± 5 %

	Rated Stator Current
	3054.1 A

	Type of Excitation
	Static

	Rated Excitation Current
	1030 A

	Rated Excitation Voltage
	144 V

	GSU Transformer:
	

	No. of phases
	Three

	Installation
	Outdoor

	Rated MVA 
	3 X 73 MVA

	Type of cooling
	OFWF

	Rated Voltage
	13.8 / 230 kV

	Power Transformer:
	

	No. of phases
	Three

	Installation
	Outdoor

	Rated MVA 
	1 X 40 MVA

	Type of cooling
	OFWF

	Rated Voltage
	230 / 132 kV

	Switchyard:
	

	No. of Outgoing Feeders
	3 (one no. 132 kV & two 230kV)

	Rated Voltage
	230 / 132 kV
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	General:
	

	Plant Installed Capacity
	420 MW

	No. and size of Units
	4 units of 105 MW each

	Annual Generation Capacity
	1244 MU

	Reservoir:
	

	Normal Operating Level
	1431.5 m.a.s.l

	Minimum Operating Level
	1424.0 m.a.s.l

	Dead Storage
	0.96 Mn. m3

	Live Storage
	1.3 Mn. m3

	Storage Weir:
	

	Type
	Mass Concrete Weir

	Height
	56 m.

	Powerhouse:
	

	Type
	Surface

	Installed Capacity
	420 MW

	Water Conductor System:
	

	HRT Length
	25860 m

	Internal Diameter
	6.3 m

	No. of Penstock
	2

	Internal Dia. Of Penstock
	3.6m down to 2.8m

	Nominal Flow each
	51 m3/s

	Length
	1.2 km each

	SURGE SHAFT: 
	

	Height 
	95m

	Diameter 
	18m

	TURBINE: 
	

	Type: 
	Pelton, Vertical

	Rated Head: 
	485 Mtr.

	Rated Output: 
	4 x 107 MW

	Rated Discharge:
	24.531 Cu.Mtr/Sec

	Rated Speed:
	333.33 RPM

	MIV:
	

	Type of MIV
	Spherical

	Diameter
	1.9 m

	Generator:
	

	Type
	3-Phase Synchronous Generator

	Rated continuous power, (MVA)	
	125 MVA

	Power Factor
	0.85

	Generator voltage, (kV)	
	15

	Rated Stator Current
	4811 A

	Insulation Class
	F

	Type of Excitation System
	Static

	GSU Transformer:
	

	Type
	3-Phase OFW

	No. of phases
	Three

	Installation
	Outdoor

	Rated MVA 
	125 MVA

	Type of cooling
	OFWF

	Rated Voltage
	15 / 400 kV

	Switchyard:
	

	No. of Outgoing Feeders
	2

	Type of Bus bar
	Double Bus

	Rated Voltage
	400 kV
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	General:
	

	Plant Installed Capacity
	43.2 MW

	No. and size of Units
	3 units of 14.4 MW each

	Location
	81 KM south east of Addis Ababa

	Annual Generation Capacity
	110 MU

	Reservoir:
	

	Reservoir Area at FRL
	23.6 sq. km

	Minimum Level
	1580.7m

	Total Storage Capacity at FRL
	1850 x 100,00,000 m3

	Power Storage Capacity (Live Storage)
	1680 x 100,00,000 m3

	Regulating Flow
	42.3 m3/s

	Dam:
	

	Type
	Concrete Gravity Dam

	Crest Elevation
	1593.2m

	Crest Length
	458m

	Discharge
	1000 m3/s

	Powerhouse:
	

	Type
	Surface

	Installed Capacity
	43.2 MW

	Water Conductor System:
	

	Pressure Tunnel Length
	71.5m

	Diameter
	5.5m

	Concrete Pipe Length
	145.37m

	Diameter
	5.5m

	Surge Tank:
	

	Diameter
	18m

	Height
	20m

	Penstock:
	

	Number
	3

	Diameter
	3.5m

	Length
	50.7 / 55.4 / 61.1 m

	[bookmark: _Toc366747807]TURBINE: 
	

	Make: 
	C.M Riva

	Type: 
	Francis, Vertical

	Rated Head: 
	42 Mtr.

	Rated Output: 
	3 x 15.2 MW

	Rated Discharge:
	41.5 Cu.Mtr/Sec

	Rated Speed:
	214.3 RPM

	Governor (New):
	Electronic Digital Governor: Type-T2000S

	Type of MIV
	Butterfly
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	Make
	Ercole Marelli

	Type
	3-Phase Synchronous Generator

	Construction type	
	Umbrella

	Rated continuous power, (MVA)	
	18 MVA

	Power Factor
	0.8

	Generator voltage, (kV)	
	10.5 ± 10 %

	Rated Stator Current
	990 ± 10%

	Short circuit ratio
	1.7
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	Make
	ABB Industrial S.P.A

	Type
	Static

	Nominal Voltage
	193 V

	Nominal Current
	740 A
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	Type
	3 Winding- 3-Phase OFW

	No. of phases
	Three

	Installation
	Outdoor

	Rated MVA 
	3 X 18/18/6 MVA

	Type of cooling
	OFWF

	Vector group
	Delta/star/star; 

	Rated Voltage
	10.5/135/15KV

	Impedance Voltage
	10/8.5/4 % on 18/6/6 base

	Switchyard:
	

	No. of Outgoing Feeders
	5

	Type of Bus bar
	Double Bus

	Rated Voltage
	132 kV

	Maximum Service Voltage
	156 kV
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	General:
	

	Plant Installed Capacity
	300 MW

	No. and size of Units
	4 units of 75 MW each

	Type of Powerhouse
	Underground

	Annual Generation Capacity
	981 MU

	Reservoir:
	

	Reservoir Area
	156.88 km2

	Dead Storage Capacity
	4,000,000,000 m3

	Operational Storage capacity
	5,300,000,000 m3

	Catchment Area
	45,694 km2

	Dam:
	

	Type
	Double Curvature Arch Dam

	Crest Elevation
	1145 m

	Height
	188 m

	Crest Length
	420 m

	Water Conductor System:
	

	Head race Tunnel:
	

	Length
	320 m

	Diameter
	7.25 m

	Low Pressure Tunnel:
	

	Diameter
	6.75 m

	Length
	24 m

	Tail Race Tunnel:
	

	Diameter
	5 m

	Length
	73 m

	Penstock:
	

	Diameter
	6.75 m

	Length
	120 m

	TURBINE: 
	

	Type: 
	Francis, Vertical

	Rated Head: 
	156 M

	Rated Discharge:
	52.04 m3/s

	Rated Speed:
	300 RPM

	Type of MIV
	Butterfly

	Generator:
	

	Type
	3-Phase Synchronous Generator

	Rated continuous power	
	86.7 MVA

	Power Factor
	0.9

	Generator voltage, (kV)	
	13.8 kV

	Rated Stator Current
	3627.3 A

	Excitation System:
	

	Type
	Static

	Nominal Voltage
	240 V

	Nominal Current
	1250 A

	GSU Transformer:
	

	Type
	3-Phase 

	Installation
	Outdoor

	Rated MVA 
	90 MVA

	Type of cooling
	ODAF

	Vector group
	YNd11

	Rated Voltage
	13.8 / 230 kV

	Switchyard:
	

	No. of Outgoing Feeders
	2

	Type of Bus Bar
	Double Bus bar

	Rated Voltage
	230 kV

	Type of Circuit Breakers
	SF6 
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	Common Features
	

	Lake Tana:
	

	Surface Area
	3000 km2

	Total Volume (below El. 1787)
	More than 20,000 Mm3

	Catchment Area
	15,300 km2

	Spill Level (Still of Chara Chara Weir)
	1787.00 m

	Minimum Operation Level
	1784.00 m

	Storage between 1787.0 & 1784.0
	9100 Mm3

	No. of Radial Gates at Chara Chara
	7

	
	TIS ABAY-I
	TIS ABAY-II

	General:
	
	

	Plant Installed Capacity
	12 MW
	72 MW

	No. and size of Units
	3 units of 4 MW each
	2 units of 36 MW each

	Type of Powerhouse
	Surface
	Surface

	Annual Generation Capacity
	50 MU
	359 MU

	Turbine: 
	
	

	Type: 
	Francis, Vertical
	Francis, Vertical

	Rated Head: 
	46 m
	53.2 m

	Rated Output: 
	4.18 MW
	36.83 MW

	Rated Discharge:
	10m3/s
	75 m3/s

	Rated Speed:
	375 RPM
	214.3 RPM

	Generator:
	
	

	Type
	3-Phase Synchronous Generator
	3-Phase Synchronous Generator

	Rated continuous power, (MVA)	
	4.8 MVA
	48 MVA

	Power Factor
	0.8
	0.9

	Generator voltage, (kV)	
	6 kV
	10.5 Kv

	Rated Stator Current
	562 A
	2199.4 A

	Rated Excitation Voltage
	112 V
	145 V

	Rated Excitation Current
	263 A
	1085 A

	GSU Transformer:
	
	

	Type
	3-Phase 
	3-Phase OFW

	Rated MVA
	4.8 MVA
	40 MVA

	Installation
	Outdoor
	Outdoor

	Rated Voltage
	6 / 45 kV
	10.5 / 132 kV

	Type of Cooing
	ONAN
	ONAF
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	Awash – II
	Awash - III

	General:
	
	

	Plant Installed Capacity
	32 MW
	32 MW

	No. and size of Units
	2 units of 16 MW each
	2 units of 16 MW each

	Location
	121 KM south east of Addis Ababa
	124 KM south east of Addis Ababa

	Annual Generation Capacity
	182 MU
	182 MU

	Reservoir:
	
	

	Reservoir Area at FRL
	2.731 sq. km
	0.063 sq. km

	Maximum Reservoir Level
	1535.50 m
	1471.80 m

	Normal Reservoir Level
	1535.50 m
	1471.80 m

	Minimum Reservoir Level
	1534.50 m
	

	Total Storage Capacity at Max L
	2.6 x 100,00,000 m3
	0.07 x 100,00,000 m3

	Power Storage Capacity (Live Storage)
	2.24 x 100,00,000 m3
	

	Regulating Flow
	39.9 m3/s
	39.9 m3/s

	Dam:
	
	

	Type
	Syphon Weir
	Syphon Weir

	Crest Elevation
	1539.04 m
	1475.30 m

	Crest Length
	88 m
	125 m

	Max. Height
	10 m
	20 m

	Max. Spillway Discharge
	937 m3/s
	1220 m3/s

	Discharge
	1000 m3/s
	

	Powerhouse:
	
	

	Type
	Surface
	Surface

	Installed Capacity
	32 MW
	32 MW

	Surge Tank:
	
	

	Diameter
	2 X 19.5 m
	2 X 19.5 m

	Height
	2 X 22 m
	27.80 m

	Penstock:
	
	

	Number
	2
	2

	Diameter
	7 m
	7 m

	Length
	2 X 300 m
	2 X 260 m

	Turbine: 
	
	

	Type: 
	Francis, Vertical
	Francis, Vertical

	Rated Head: 
	58.92 m
	59.94 m

	Rated Output: 
	2 x 16 MW
	2 x 16 MW

	Rated Discharge:
	2 X 32.8 m3/s
	2 X 33.1 m3/s

	Rated Speed:
	300 RPM
	300 RPM

	Type of MIV
	Butterfly
	Butterfly

	Generator:
	
	

	Type
	3-Phase Synchronous Generator
	3-Phase Synchronous Generator

	Rated continuous power, (MVA)	
	2 X 20 MVA
	2 X 20 MVA

	Power Factor
	0.8
	0.8

	Generator voltage, (kV)	
	10.5 ± 10 %
	10.5 ± 10 %

	Rated Stator Current
	
	

	Type of Excitation System
	Static
	Static

	 GSU Transformer:
	
	

	Type
	3 Winding- 3-Phase OFW
	3 Winding- 3-Phase OFW

	No. of phases
	Three
	Three

	Installation
	Outdoor
	Outdoor

	Vector group
	Delta/star/star; 
	Delta/star/star;

	Rated Voltage
	141.75 + 2 X 2.5%/15/10.5 KV
	141.75 + 2 X 2.5%/15/10.5 KV
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	General:
	

	Plant Installed Capacity
	97 MW

	No. and size of Units
	2 units of 48.5 MW each

	Location
	300km North-West of Addis Ababa

	Annual Generation Capacity
	230 MU

	Reservoir:
	

	Normal Water level
	2230 m

	Dead Water Level
	2214 m

	Total Reservoir Capacity
	448,000,000 m3

	Active Storage
	363,000,000 m3

	Dead Storage
	85,000,000 m3

	Dam:
	

	Type
	Homogeneous Earthfill (Embankment) Dam with horizontal & central inclined filter blanket.

	Crest Elevation
	2235 m

	Height
	35 m

	Crest Length
	1000 m

	Powerhouse:
	

	Type
	Surface

	Installed Capacity
	97 MW

	Water Conductor System:
	

	Low Pressure Pipe Line:
	

	Length
	933.6 m

	Diameter
	2.7 m

	Low Pressure Tunnel:
	

	Diameter
	2.5 m / 2.7 m

	Length
	828 m

	Surge Tank:
	

	Diameter
	3 m

	Height
	85 m

	Pressure Shaft:
	

	Length
	218 m (198.5 m steel lined & 19.5 m reinforced concrete)

	High Pressure Tunnel:
	

	Diameter
	2.1 m

	Length
	532.5 m

	Maximum Flow velocity
	5.6 m/s

	Penstock:
	

	Diameter
	2.1 m

	Length
	1.5 km

	Turbine: 
	

	Type: 
	Pelton, Vertical

	Rated Head: 
	587.5 M

	Rated Output: 
	48.82 MW

	Rated Discharge:
	9.35 m3/s

	No. of Nozzles
	5

	Rated Speed:
	500 RPM

	Type of MIV
	Spherical

	Generator:
	

	Make
	Harbin Electric Machinery Co., China

	Type
	3-Phase Synchronous Generator

	Construction type	
	Suspended

	Rated continuous power	
	53 MVA

	Power Factor
	0.9

	Generator voltage, (kV)	
	13.8 kV

	Rated Stator Current
	2217.7 A

	Excitation System:
	

	Type
	Static

	Nominal Voltage
	153.9 V

	Nominal Current
	976.7 A

	GSU Transformer:
	

	Type
	3-Phase 

	No. of phases
	Three

	Installation
	Outdoor

	Rated MVA 
	53 MVA

	Type of cooling
	OFAF

	Vector group
	YNd1

	Rated Voltage
	13.8 / 230 kV

	Switchyard:
	

	No. of Outgoing Feeders
	1

	Type of Bus bar
	Single Bus

	Rated Voltage
	230 kV

	Type of Circuit Breakers
	SF6 
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	General:
	

	Plant Installed Capacity
	134 MW

	No. and size of Units
	3 units of 33.25 MW each & 1 unit of 38 MW

	Location
	300km north-west of Addis Ababa

	Annual Generation Capacity
	760 MU

	Reservoir:
	

	Reservoir Area at El. 2221.7
	170 sq. km

	Maximum Level
	2221m

	Minimum Level
	2212 m

	Spillway Crest Level
	2219m

	Total Storage Capacity at Spillway Crest Level
	625 km3

	Regulating Flow
	12.7 m3/s

	Dam:
	

	Type
	Earth & Rock-fill

	Crest Elevation
	2225m

	Crest Length
	340m

	Height
	22.2m

	Powerhouse:
	

	Type
	Surface

	Installed Capacity
	134 MW

	Water Conductor System:
	

	Tunnel:
	

	Length
	3523m

	Diameter
	3m

	Surge Shaft:
	

	Diameter
	7m

	Height
	50m

	Penstock:
	

	Number
	1

	Diameter
	2.1m

	Length
	1917m (558m underground & 1359m exposed)

	Turbine: 
	

	Type: 
	Pelton, Vertical

	Rated Head: 
	517 M

	Maximum Output: 
	34.1 MW

	Maximum Discharge:
	7.42 m3/s

	Rated Speed:
	500 RPM

	No. of jets / unit
	4

	Type of MIV
	Spherical

	Generator:
	

	Type
	3-Phase Synchronous Generator

	Construction type	
	Vertical Suspended

	Rated continuous power, (MVA)	
	35 MVA

	Maximum output
	40 MVA

	Power Factor
	0.95

	Generator voltage, (kV)	
	13.8kV

	Excitation System:
	

	Type
	Static

	Nominal Voltage
	165 V (old units)

	Nominal Current
	670 A (old units)

	GSU Transformer:
	

	Type
	2 Winding- 3-Phase OFAF

	Installation
	Outdoor

	Rated MVA 
	40 MVA

	Vector group
	YNd1 

	Rated Voltage
	13.8 / 230 kV

	Switchyard:
	

	No. of Outgoing Feeders
	3

	Type of Bus bar
	Single / Double Bus

	Rated Voltage
	230 kV

	Type of Circuit Breakers
	SF6
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	General:
	

	Plant Installed Capacity
	153 MW

	No. and size of Units
	4 units of 38.25 MW each

	Location
	280 KM south east of Addis Ababa

	Annual Generation Capacity
	543 MU

	Reservoir:
	

	Storage Capacity
	763 x 106 m3

	Usable Storage Capacity
	606 x 106 m3

	Dead Storage capacity
	157 x 106 m3

	Maximum Level
	2522.9 m

	Normal Level
	2520.7 m

	Minimum Level
	2508 m

	Dam:
	

	Type
	Earth & Rock-fill Dam

	Crest Length
	2 km

	Height
	42 m

	Powerhouse:
	

	Type
	Surface

	Installed Capacity
	153 MW

	Water Conductor System:
	

	Head Race Canal:
	

	Length
	7.2 km

	Discharge
	60 cumecs

	Vertical Shaft:
	

	Diameter
	4.2 m

	Height
	300 m

	Penstock:
	

	Diameter
	4.2 m

	Length
	535 m

	Turbine: 
	

	Type: 
	Francis, Vertical

	Rated Head: 
	297 M.

	Rated Output: 
	4 x 39.2 MW

	Rated Discharge:
	14.73 m3/s

	Rated Speed:
	600 RPM

	Generator:
	

	Type
	3-Phase Synchronous Generator

	Rated continuous power, (MVA)	
	45 MVA

	Power Factor
	0.85

	Generator voltage, (kV)	
	13.8 kV

	GSU Transformer:
	

	Type
	3-Phase

	No. of phases
	Three

	Installation
	Outdoor

	Rated MVA 
	45 MVA

	Rated Voltage
	13.8 / 230 KV

	Switchyard:
	

	No. of Bays
	One no. DC 230kV & One no. SC 132kV

	Type of Bus bar
	One main & one transfer

	Rated Voltage
	230 kV / 132 kV

	Type of Circuit Breakers
	Air Blast CB
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	General:
	

	Plant Installed Capacity
	460 MW

	No. and size of Units
	4 units of 115 MW each

	Annual Generation Capacity
	2051 MU

	Reservoir:
	

	Full Storage Level
	1787 m

	Minimum Operating Level
	1784 m

	Total Storage at FSL
	32273 Mm3

	Live Storage
	9126 Mm3

	Dead Storage
	23147 Mm3

	Catchment Area
	15320 km2

	Powerhouse:
	

	Type
	Underground

	Installed Capacity
	460 MW

	Water Conductor System:
	

	Diameter of Low Pressure Head Race Tunnel
	7.2 m

	Diameter of Penstock vertical shaft
	6.0 m

	Diameter of High Pressure Head race Tunnel
	5.6 m

	Manifold Dia.
	5.6 / 4.0/ 2.8 m

	Surge Shaft:
	

	Diameter
	18m

	Height
	91.2m

	TURBINE & MIV: 
	

	Type: 
	Francis, Vertical

	Rated Head: 
	315 m

	Rated Output: 
	1154 MW

	Rated Discharge:
	40 cumecs

	Rated Speed:
	375 RPM

	Type of MIV
	Spherical

	Diameter of MIV
	2.2 m

	Generator:
	

	Type
	3-Phase Synchronous Generator

	Rated continuous power, (MVA)	
	133 MVA

	Power Factor
	0.9

	Generator voltage, (kV)	
	15 kV

	GSU Transformer:
	

	Type
	3-Phase, Oil Immersed

	No. of phases
	Three

	Installation
	Indoor

	Rated MVA 
	133 MVA

	Type of cooling
	OFWF

	Vector group
	YNd11

	Rated Voltage
	15 / 400 KV

	Switchyard:
	

	No. of Outgoing Feeders
	2

	Type of Bus bar
	Double Bus

	Rated Voltage
	400 kV

	Type of Circuit Breakers
	SF6

	Type of Circuit Breakers
	SF6
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Dam and Reservoir

Catchment area

Mean inflow

Main Dam Type
Height above foundation
Fill volume

Reservoir FSL

Reservoir storage Total
Active

Loss of active storage after 50 years
Reservoir surface area at FSL
Spillway type

Routed PMF peak discharge

10,445 km?

926 m’s

Roller Compacted Concrete Gravity
110m

890,000 m*

1,120 m asl

2,570 million m?

2,310 million m*

21%

98 km®

free overflow, stepped chute, stilling basin
1,294 m’/s

Power Waterways

Stage |l Power Waterways

Headrace Length

Lining

Finished diameter
Headrace surge tank  Height

12,400m tunnel, 216m inclined shaft, 285m tunnel
10,300 unlined, 2,400m concrete, 200m steel
8.1m unlined, 7.1/6.1 m concrete, 4.8m steel

120 m

Diameter 23m
Tailrace surge tank Height 30m

Internal size 323 m?
Tailrace Tunnel Length 1,480 m

Lining Concrete, circular profile

Finished diameter 6.1m
Powerhouse
Powerhouse type Underground
Turbine number and type 3, Francis
Total installed capacity 254 MW
Rated head 2545 m
Rated total flow 116 m’/s

Average / Firm energy production

1,640/ 1,600 GWh/year

Switchyard and Transmission Line

Switchyard type and number
Rated voltage

Transmission line length
Number of circuits
Transmission link to Kenya

Conventional outdoor, double busbar

230 kV AC

295 km to Mega Town

Double

DC Converter station at Mega

520km 500kV DC transmission line to Eldoret

Project Costs

Civil Works 184 million US$
Mechanical and Electrical Works 52 million US$
HVAC Transmission GD-3 to Mega 48 million US$
HVDC Transmission Mega to Eldoret (or to Nairobi) 198 million US$
Engineering, supervision and administration 30 million US$
Environment 24 million US$
Total 536 million US$
Economic and Financial Parameters

Unit generation cost (excluding HV AC+DC link) 2.5 USc/kWh
Unit generation cost (including HV AC+DC link) 4.5 USc/kWh
Economic internal rate of return 16.7 %
Financial tariff to achieve 12.5% return on equity 5.1 USc/kWh
Environmental Impacts

Households resettled 727

Productive land submerged 3,922 ha
Endangered animals affected none
Endangered plants affected none





