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Eastern Nile Power Toolkit

Scope of the tool
The model is developed using excel database with macros and VB codes for the interface. The
main objectives of EN Power Toolkit are to provide users with comprehensive profile information
related to hydropower production and potentials in EN basin. The model is structured in four
main sections: a Reservoir Database with a detailed and complete information about
reservoirs/dams; Design Sheets with application of mathematical formulas; a Reservoir
Simulation that calculates and displays reservoir variables, operations, plant capacity, releases
etc. starting from reservoir database and flow data; and an economic and financial analysis.

It is one of the most complete toolkits, that is possible to use as a database for other models.

Main functions and structure
The model is organized in four sections, as can be observed in the homepage of the toolkit.



Figure 94: Homepage of the Eastern Nile Power toolkit

Reservoir Database

The section of the Reservoir Database provides a very detailed and comprehensive summary of
the main characteristics of 26 reservoirs in the Nile Basin. In detail, the given information is the
following:

■ Location

■ Reservoir Characteristics

■ Dam Characteristics

■ Power Plant Characteristics

■ Turbine Characteristics

■ Generator Characteristics

■ Transformer Characteristics

■ Power House

■ Spillway Characteristics

■ Headrace Tunnel



■ Tailrace Tunnel

■ Penstock

■ Stage-Power Plant Energy Coefficient Relation

■ Rainfall Evaporation Relation

■ Average Monthly Reservoir Inflow

■ Environmental Flow Requirements

■ Tailwater Discharge Rating Curve

■ Tailwater Elevation

■ Project Cost Estimate

■ Summary of Economic and Financial Analysis

■ Hydrology

■ Sediment Estimate

■ Flood Analysis

■ Reservoir Simulation Results

■ Impacts on Environment

Figure 95: Reservoir Database section of Eastern Nile Power Toolkit

Design Sheets



Figure 96: Design sheets section in the Eastern Nile Poer Toolkit

The design sheets section contains many sheets for different structure design of the reservoirs:

■ Bill of quantities

■ Dam geometry

■ Headloss computations

■ Headrace channel

■ Headrace Tunnel

■ Intake structure

■ Longitudinal Profile

■ Penstock

■ Plant Rating

■ Reservoir Filling

■ River Diversion

■ Spillway

■ Surge Tank

■ Tailrace Tunnel

■ Turbine Characteristics

■ Unit rates



Figure 97: Design of an Intake structure in the Easter Nile power Toolkit



Reservoir Simulation

Figure 98: Reservoir simulation section in the Eastern Nile Poer Toolkit

This section lets simulate the functioning of a reservoir. The user can provide the operational
characteristics of a reservoir, and the model will give the outcome for that operational set. The
section contains also a huge quantity of flow data in the different rivers and reservoirs.

The different sheets for the simulation are the following:

■ Turbine characteristics

■ Turbine and Plant Rating

■ Longitudinal Profile and Section

■ Reservoir Characteristics

■ Climate

■ Reservoir Inflows

■ Simulation of Reservoir Operations

■ Power plant Des and Releases

■ Spillway and Outletpipe



Figure 99: Flow data in Eastern Nile Power Toolkit

Economic and Financial Analysis



The section about Economy and Finance gives the possibility to evaluate the costs and benefits
of the structures and to perform an analysis.

The input of the analysis are the costs of the different components, given the proper bills of
quantities, costing rates, cost methodology and cost breakdown of each specific component.
Also the benefits given by energy production are considered.

The output is an analysis of the balance between costs and benefits for each year, with the
evaluation of economic and financial parameters such as payback period, return of investment
and net present value.

Figure 100: Economic analysis of a reservoir in the Eastern Nile Power Toolkit


