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1.0 Executive Summary 

Cooling demand in Egypt is accelerating fast, fuelled by a rising population and a real estate sector 
growing at 15% per year. In 2014 electricity demand was 20% higher than supply triggering blackouts 
and large-scale power sector investment. This growth also has significant greenhouse gas emissions 
and water consumption associated with it.  

District cooling has proven to be one of the most cost-effective solutions to improve energy efficiency 
and reduce emissions from cooling in dense urban areas. Egypt already has seven district cooling 
projects under operation and has a potential of 1.2 million refrigeration tonnes (RT) of district cooling 
before 2030. The country is currently building 22 smart cities under its New Cities Programme, 
making it an ideal location for state-of-the-art cooling technologies, and presenting a huge-
opportunity to scale-up sustainable cooling solutions and bring these cities to the net-zero carbon 
path. 

This report has been produced under the framework of implementation of UNEP’s District Energy in 
Cities Initiative in Egypt, with funding support from the Clean Cooling Collaborative (former Kigali 
Cooling Efficiency Programme).This report follows the feasibility assessment performed by UNIDO 
and UNEP OzonAction funded by the Multilateral Fund for the Implementation of the Montreal 
Protocol (MLF) to assess the potential of not-in-kind district cooling in Egypt that was published in 
September 2018. 

The main objective of this feasibility assessment is to further develop and evaluate a financially and 
technically viable district cooling solution that would reduce or avoid the use of HCFC/HFC in the 
Green City of New El Alamein. As a result of initial consultations with the Egyptian Housing and 
Buildings Research Center (HBRC), local consultants, New Urban Communities Authority (NUCA), and 
the City of El Alamein, the study focuses on a low-environmental impact hybrid District Cooling 
system utilizing not in-kind solutions.  

The planned development for the new city of El-Alamein will have enough cooling demand to 
consider District Cooling. Master planning data estimates a potential demand equal to 163 MW 
(46,500 TR) of cooling capacity and 327,081 MWh of cooling energy annually.  

After a thorough analysis of several technologies, the consortium identified a shallow hybrid Sea 
Water system with a minimum of installed chiller capacity as a feasible and competitive district 
cooling solution for New El Alamein. The project’s total capital expenditure (CAPEX) amounts to USD 
117 million in production facilities and USD 20-25 million for the distribution network, resulting in a 
pre leveraged tax IRR of >20%.  

The implementation of the project would save 139,500 tons of carbon dioxide equivalent annually.  

The main recommendations going forward are as follows: 

• Continue the stakeholder analysis, with push on implementing District Cooling into the City 
of El Alamein planning and design. 

• Prioritize the district cooling system design in the city’s urban plan, and build the distribution 
pipes in synergy with other heavy infrastructures such as power, water and sewage ones. 
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• Seek opportunities for a pilot DC system in New El Alamein’ to demonstrate the technology’s 
cost-effectiveness. The city’s big advantage is that buildings’ systems can be adapted to 
receive the DC service from the start of their construction, avoiding costs tied to retrofitting 
of existing buildings. If built in New El Alamein, installations for the pilot system can 
potentially be integrated into a commercial system later. 

• Assess possibilities to obtain international development funding guarantees and/or green 
funding along with relevant competence and resources for district cooling development 
including a pilot low-GWP district cooling system. 

• It is also recommended that the Government of Egypt continue the process to define 
buildings energy efficiency standards for new developments to promote ducted central air 
conditioning systems. Such standards will facilitate the introduction of district cooling. 

• Assess the possibilities to co-ordinate all relevant previous and current sea water cooling 
plans to reduce cost and improve likelihood of success. 

 

 



3 

United Nations Environment Program  Feasibility Assessment 

  District cooling project in El-Alamein (Egypt)  

 

 

 

2.0 Background 

This report includes a feasibility assessment of a deep-sea district cooling project for the new city of 
El-Alamein and includes a technical, commercial and financial analysis of the project. The assessment 
has been performed by DEVCCO District Energy Venture in collaboration with the Housing and 
Buildings Research Centre of Egypt and focuses on minimizing costs, optimizing technical 
performance, lowering the environmental footprint, and favouring not-in-kind solutions. 

This Assessment has been conducted under the framework of implementation of UNEP’s District 
Energy in Cities Initiative in Egypt. The District Energy in Cities Initiative is a multi-stakeholder 
partnership coordinated by the UN Environment Programme, with financial support from the Global 
Environment Facility, the Governments of Denmark and Italy, and Clean Cooling Collaborative. As 
one of the six accelerators of the Sustainable Energy of All (SEforAll) Energy Efficiency Accelerator 
Platform, the Initiative is supporting market transformation efforts to shift the heating and cooling 
sector to energy efficient and renewable energy solutions. Over 46 organizations, including industry 
associations, manufacturers, utilities, financiers, nongovernment groups, as well as 45 champion 
cities across the world have partnered with the District Energy in Cities Initiative to support local and 
national governments implement district energy policies, programs and project pipelines that will 
accelerate investment in modern district energy systems. The work in El-Alamein (Egypt) is being 
funded by the Clean Cooling Collaborative and is being implemented in collaboration with the 
Egyptian Housing and Buildings Research Centre and DEVCCO.  

For more information and contact details please visit http://www.districtenergyinitiative.org 

2.1. Introduction 

The overall objective of this assessment is to identify and design a financial and technically feasible 
district cooling solution that would obviate the use of hydrofluorocarbon (HCFC/HFC) refrigerants in 
the Green City of New El Alamein. The technology solution has been selected in consultation with 
the Housing and Buildings Research Centre, local consultants, the New Urban Communities 
Authority, and the City of El-Alamein. 

2.2. Scope 

The scope of this feasibility assessment is to develop a set of minimum commercial and technical 
requirements for the development of a district cooling system in the New City of El Alamein to: 

• Drive efficiency upwards and optimize long-term costs. 

• Rely on best industrial practice and design standards. 

• Review and access the expected cooling demand market. 

• Identify the optimal district cooling system for the area. 

• Describe the optimal technical solution. 

• Estimate OPEX and CAPEX costs. 

http://www.districtenergyinitiative.org/
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• Identify key success factors and potential risks. 

• Estimate main environmental impacts such as water savings, carbon footprint, and ozone 
depletion potential. 
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3.0 Cooling Demand  

Evaluating the market potential is critical in performing a reliable district cooling feasibility study. 
Assessing the market potential and trends includes combining and cross-referencing data from 
several sources such as building and real estate registers, air-condition supply side information, 
refrigerant registers, electricity demand profiles, and climate data bases to the extent available. 

A cooling demand analysis has been performed for the constructed area, type and final use of 
buildings, current type of cooling systems, development schedule, and conversion of existing building 
system to district cooling supply. 

 
Figure 3.1.  

The development plan contains a semi-confirmed Masterplan and a scheme infrastructure design, 
which currently does not include a district cooling plant (DCP) or any primary distribution network 
design. 

The District Cooling network is expected to be designed and installed directly by the City Developers 
but it will in general terms be included in this study to provide a comprehensive study and plan 
forward. The future responsibility for operation and maintenance of the primary network shall 
though be included in the tender. The bidder is required to review and accept the final network 
design before construction and issue a “No Objection” certificate.   

The plot areas considered for District Cooling connection are presented in the table 3.2 below. No 
residential buildings are considered at this point. The total expected cooling load is 46,500 TR. 
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Figure 3.2: Market overview 

  

Plot No. Load / ton Epected Operation Date

Phase 01 LD-07 2400 31/12/2021

Phase 02 LD-05 & LD-06 9600 31/12/2022

Phase 03 LD-00 & LD-01 8400 30/06/2023

Phase 04 LD-04 & EHAF Towers 16100 30/06/2024

Phase 05 LD-02 & LD-03 10000 31/12/2025

46500 Total Load



7 

United Nations Environment Program  Feasibility Assessment 

  District cooling project in El-Alamein (Egypt)  

 

 

 

4.0 Technical solution 

Following consultations with local stakeholders and a preliminary analysis of sea water temperatures 
and the cooling demand, the proposed technical solution is a hybrid district cooling system. Hybrid 
district cooling systems are defined as a version of sea water air conditioning (SWAC) systems where 
water is sourced from lesser depths and with a higher temperature than in traditional SWAC systems. 
To reach the temperatures and cooling capacity required by the district cooling system, the sea water 
system is combined with the installation of chillers in the district cooling plant. The degree to which 
chillers are included is typically a tradeoff between total system construction cost and total system 
efficiency. A major benefit of a hybrid system is that chillers make it possible to secure the district 
cooling supply temperature and capacity despite seawater’s natural fluctuations in sea water 
temperature. 

Main components of the SWAC system: 

• Buildings. 

• Seawater system with intake structure, intake and return pipes, outfall structure. 

• Seawater pumps. 

• Heat exchangers. 

• Absorption and/or electrical Chillers. 

 

 

 
Figure 4.1: Hybrid system  

 

Benefits of the hybrid system include : medium operational cost and a reduced use of polluting 
refrigerants. Disadvantages include a high capex. 

 

Customer ETS

Production

Sea water

Distribution

Customer ETS
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Figure 4.2 60 MW (17,500 TR) Hybrid production in Amsterdam, the Netherlands. 

 

4.1. General 

The Production plant is designed to become the central facility for cooling production in the city. The 
cooling production system consists of following main sub-systems, described in more detail in next 
sections: 

• A production plant with absorption chillers, electrical chillers, control system, circulation 
pumps, heat exchangers, etc. 

• A seawater intake system. 

• A distribution pipe systems for distribution of cooled water from the production plant to 
customers buildings. 

• Energy Transfer Stations (ETS) in each customer buildings for transfer of the cooled water to 
the customers internal distribution systems. 

4.2. Technical design conditions 

This section describes the technical design conditions that are at the basis of designing the cooling 
plant.  

• Power factor (Simultaneity factor * Utilisation factor) at DOT 0,7 - 

• Pressure drop over distribution system including ETS 8 bar 

• Temperature at inlet of ETS   6.0 °C 

• Temperature at outlet of ETS   16.0 °C 

• Maximum temperature loss in distribution system to ETS  0,08 K 
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4.3. Meteorological conditions 

Meteorological data has been collected from the weather station at Cairo International Airport. The 
local climate can be characterised as a shore type, with a yearly maximum temperature of +37 
degrees Celsius, and a minimum of +8 degrees Celsius. 

According to ASHREA, the stated dimensioning outdoor temperature (DOT) is +37,5 ºC dry bulb, and 
+28 ºC wet bulb.  

4.4. Indoor conditions – Capacity demands 

Indoor design conditions of +22 ºC dry bulb, and 50% relative humidity, were set in the analysis. 

4.5. Location and size of production plants 

The cooling demand will be met by one production plant located at a single site. 

4.6. Energy sources for the district cooling system 

The main source of energy supplied to the plant will be natural gas for direct fired absorption chillers 
and power to electrical driven chillers.  

4.6.1. Sea water 

When sourcing seawater for cooling purposes, the available water’s temperature is of key interest. 
Typically, the water gets colder at greater depths and hence at greater distance from the shoreline. 
The water temperature drops quickly from the surface down to a depth of approximately 200 m. At 
greater depths, the decline in temperature is much slower. 

In the north side of El Alamein, the seabed has a relatively flat slope and, at a distance of 25 km from 
the shoreline, the depth is around 1,000 m, where the water temperature is approximately 13-14˚C. 
This temperature would not be sufficient for a very efficient SWAC system. However, sourcing water 
from this depth would be sufficient for a hybrid district cooling system where seawater is used in 
combination with chillers to provide the desired temperature and capacity. 

Surface water available for shallow sea water hybrids at Egypt has a temperature of approximately 
22°C. 
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Figure 4.3 El Alamein City. Reference data from Off Shore provider analysis of the sea bed conditions outside the shore of El Alamein,  
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4.6.2. Electricity 

Sourcing of electricity for district cooling is vital in terms of acquiring sufficient capacity for the 
production and pumping locations but from a system wide perspective it is actually a question of 
avoidance of required power production capacity. By introducing energy efficient district cooling, as 
compared to building individual cooling production, less electricity is required for cooling and air 
conditioning purposes. In addition to that, there are also substantial potential savings due to avoided 
power distribution requirements.  

4.6.3. Natural Gas 

Natural gas is assumed available at the site or nearby. The natural gas supplied to the plant shall be  
used for the directly fired absorption chillers.  

4.7. Cooling Production System 

The production systems intended for El Alamein can be divided into two main parts for purposes of 
future contracting. These are the district cooling plant (“DCP”) and the sea water system (“SWS”), 
which consist of several main components and installations. 

The main components of a DCP are:  buildings, absorption units, chillers, and pumps, along with 
electrical and mechanical auxiliary installations. The main components of a SWS are sea water intake 
and outfall structure, shore crossing, pumps, heat exchangers, and pumping pit. CAPEX breakdown 
have been worked out based on benchmark figures from similar projects.  

The major design assumptions are as follows: 

• Absorption Chillers produce the base load and part of peak load demand for the system. 

• The ammonia/low GWP refrigerant chiller is included to the extent required to cover the 
temperature gap between what can be achieved by absorption chillers and sea water 
cooling and what is required to deliver district cooling at 6°C to customers.  

• District Cooling Plants are located in close vicinity to the sea front. 

• Shore crossing is achieved by means of micro tunneling and extends to a depth of 
approximately 10 m. 

• Sea water intake is located at 850 m depth (14°C) with a required offshore pipe length 
of 2,500 m. 
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Figure 4.4. Production plant principle- PID  

4.8. Energy balance calculations 

An advanced simulation program was used to calculate the district cooling system’s energy balance 
. The simulation program divides the year into over 1000 calculation cases that simulates different 
conditions to calculate the consumption of electricity and water etc. All components as chillers, 
pumps, sea water intake etc. are modelled in detail so that each their behaviour is studied at different 
conditions. The summary of the results is presented for each plant in following chapters. 

The main input data are: 

• Market demand. 

• Climate data. 

• Relation between ambient temperature and cooling demand. 

• Power factor. 

 

The results from the simulations are the basis for the design and calculation of the district cooling 
plants.  
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2983 kg/s

14,0 °C

6 712 kg/s
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Figure 4.5. Market demand and production profile as function of ambient temperature. 

 
Figure 4.6. Energy demand over the year 
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4.8.1. Energy simulation overview 

The DCP has a total chiller capacity of around 103 MW (30.000 TR). The performance data of this 
plant is presented below. 

 
Table 4.7. DCP energy balance results 

  

Energy Unit Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Total cooling GWh 555,86 8,94 10,47 22,15 42,96 67,90 72,60 78,21 77,94 69,06 58,92 31,58 15,12

Free cooling GWh 93,86 1,74 2,02 4,10 7,47 11,27 11,93 12,77 12,70 11,36 9,93 5,69 2,88

Electrical chiller GWh 207,57 0,25 0,30 2,11 11,31 28,58 33,46 37,38 37,17 30,42 20,91 5,13 0,55

Absorption chiller GWh 267,13 7,21 8,46 16,53 25,19 29,55 28,78 29,76 29,76 28,80 29,42 21,55 12,11

Losses GWh -12,70 -0,27 -0,30 -0,58 -1,02 -1,50 -1,58 -1,69 -1,69 -1,51 -1,33 -0,79 -0,42

Electrical consumption GWh 69,07 1,07 1,07 1,87 4,25 8,70 10,11 11,25 11,14 9,04 6,53 2,69 1,35

Distribution GWh 10,93 0,04 0,05 0,18 0,62 1,46 1,73 1,95 1,93 1,53 1,04 0,33 0,09

Cooling water GWh 30,51 0,89 0,86 1,28 2,09 3,54 4,01 4,43 4,38 3,60 2,80 1,58 1,06

Electrical chiller GWh 24,44 0,04 0,05 0,24 1,27 3,35 3,99 4,49 4,45 3,57 2,36 0,56 0,07

Absorption chiller GWh 1,51 0,05 0,06 0,11 0,16 0,16 0,14 0,14 0,14 0,15 0,18 0,14 0,08

Auxiliary and losses GWh 1,68 0,05 0,05 0,07 0,11 0,20 0,22 0,25 0,24 0,20 0,15 0,08 0,06

Thermal consumption GWh 314,27 8,48 9,96 19,44 29,64 34,77 33,86 35,01 35,01 33,88 34,61 25,36 14,25

SSEER electrical - 8,05 8,33 9,79 11,83 10,12 7,80 7,18 6,95 6,99 7,64 9,03 11,76 11,17

SSEER total - 1,45 0,94 0,95 1,04 1,27 1,56 1,65 1,69 1,69 1,61 1,43 1,13 0,97

Production costs kEUR 7059 124,1 129,7 235,1 475,2 869,9 984,4 1085,1 1076,1 894,9 686,6 327,0 170,8

Electricity kEUR 5802 90,1 89,9 157,3 356,6 730,8 849,0 945,0 936,1 759,4 548,2 225,6 113,8

Thermal kEUR 1257 33,9 39,8 77,8 118,5 139,1 135,5 140,0 140,0 135,5 138,4 101,4 57,0

Water and sewage kEUR 0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Production mix

Free cooling % 16,9 18,9 18,7 18,0 17,0 16,2 16,1 16,0 15,9 16,1 16,5 17,6 18,5

Electrical chiller % 37,3 2,8 2,7 9,3 25,7 41,2 45,1 46,8 46,7 43,1 34,7 15,9 3,6

Absorption chiller % 48,1 78,3 78,5 72,7 57,3 42,6 38,8 37,2 37,4 40,8 48,8 66,6 77,9

Losses % -2,3 -3,0 -2,9 -2,6 -2,4 -2,2 -2,2 -2,2 -2,2 -2,2 -2,3 -2,5 -2,8

Electrical EER

Distribution - 50,8 245,4 201,1 123,9 69,4 46,6 41,9 40,1 40,4 45,3 56,8 96,1 176,0

Cooling water - 18,6 10,3 12,5 17,8 21,0 19,6 18,5 18,1 18,2 19,6 21,5 20,5 14,7

Electrical chiller - 8,5 6,2 6,0 8,7 8,9 8,5 8,4 8,3 8,3 8,5 8,9 9,2 7,6

Absorption chiller - 176,7 139,8 147,0 154,4 161,3 184,1 198,8 207,2 206,4 189,2 168,0 155,7 150,4

Auxiliary and losses - 330,6 173,2 216,0 328,5 384,8 344,7 324,1 318,5 321,9 346,1 382,3 382,4 264,3

Thermal EER

Absorption - 0,85 0,85 0,85 0,85 0,85 0,85 0,85 0,85 0,85 0,85 0,85 0,85 0,85

Operating time h 8760 744 672 744 720 744 720 744 744 720 744 720 744

Water system Unit Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Water temperature °C 14,0 14,0 14,0 14,0 14,0 14,0 14,0 14,0 14,0 14,0 14,0 14,0

Maximum flow kg/s 6712 5967 6712 6712 6712 6712 6712 6712 6712 6712 6712 6712 5967

Water volume 10
3
 m

3 175979 11281 10518 13297 15019 16595 16430 17107 17029 16080 16154 14150 12320

Average heat load MW 103,37 23,83 30,95 57,13 103,99 144,11 155,13 159,98 159,55 149,55 130,36 81,06 40,24

Energy GWh 905,5 17,73 20,80 42,50 74,87 107,22 111,70 119,03 118,70 107,67 96,99 58,36 29,94
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4.9. Distribution grid 

The design of the distribution system is not part of this study, as the proposed procurement structure 
relies on the City of El Alamein to carry out the works internally. However, for the purpose of the 
business analysis, a lease fee has been incorporated into the commercial models based on the 
general technical philosophy described below.  

4.9.1. Introduction 

For the performance of the district cooling system there are several design conditions that need to 
be fulfilled. For the distribution system the major focus is on securing: 

o Quality. 

o Sustainability & environment. 

o Investment level. 

o Supply temperature to the customers. 

o Low O&M costs. 

o High availability of district cooling to the customers. 

o Long lifetime. 

Choosing a system of the correct quality adapted to the prevailing circumstances is of great 
importance. In system analysis the lowest Life Cycle Cost (LCC) will be chosen. Risk evaluations play 
a major role. In that respect, existing long term references are essential.  

For District Energy Systems, District Cooling & District Heating, the same type of pipe technology is 
used. For instance, pre-insulated pipes, according to the standard EN253, originally for district 
heating pipes, is used for district cooling pipes.    

District cooling is distributed to consumers by an under-ground closed loop pipe system consisting of 
supply and return pipes running in parallel. The most common technology for the distribution 
systems is the use pre-insulated steel pipes, but also other alternatives such as polyethylene pipes 
are in use. 

This study has considered EN253 pre-insulated pipes with insulation standard series 1. Temperature 
level forward/return is expected to be 6/16˚C i.e. delta T = 10˚C. The maximum pressure is 16 bar, 
which is also a standard in EN253 design, and the maximum pressure loss on pipe is 50 Pa/m. 

The insulation of the district cooling pipes makes it possible to include wires for a leakage-surveillance 
system, which is essential for the future safe operations. 

Energy losses from the district cooling pipe system are minimal due to low ground temperatures. 

A typical trench section of a double pipe distribution system is illustrated below. 
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Figure 4.8 Cross section for a pair of DN 150 distribution pipes (sufficient for approximately 2 MW cooling). 

Construction costs depend largely on labor cost and to a lesser extent on pipe material cost. 
Therefore, large savings can be achieved by coordinating the construction with other utilities. 

 
Figure 4.9 Construction of pre-insulated distribution pipes. 

4.10. Energy Transfer Stations (ETS) 

In the ETS, cooling energy from the Distribution network is transferred to the buildings’ internal 
system. In general, there are two main alternative principles for ETS:  

1. Heat exchanger (HEX) connected ETS. 

2. Directly connected ETS. 



17 

United Nations Environment Program  Feasibility Assessment 

  District cooling project in El-Alamein (Egypt)  

 

 

 

Heat exchangers connected ETS 

In the heat exchanger connected ETS, heat exchangers are installed to physically separate the 
distribution grid from the buildings’ internal system. Cooling / heating energy from the primary side 
is transferred to the secondary side through the heat exchanger. Capacity control is carried out by 
increasing/decreasing flow on the primary side.  

Advantages:  

• The different pressure levels on primary and secondary sides are independent 
from each other. No extra or complex controls are needed.  

• High safety – maintenance and repairs in the primary side do not influence the 
secondary side.  

• Separate water in the DC system and the buildings heating/cooling systems.  

• Reducing risk of sludge and corrosion from the buildings’ systems operations.  

• In case there is a leakage in the buildings heating/cooling system, the DC water 
is still intact. No other building connected to the DC system is affected.  

Disadvantages:  

• A small temperature loss occurs in the heat exchanger; the primary side 
temperature then must be compensated to supply the requested temperature 
on the secondary side.  

• Fouling of the heat exchanger may lead to losses in capacity.  

• Extra investment costs for heat exchangers.  

 

Directly connected ETS 

In directly connected ETS the primary and secondary sides are not physically separated; the same 
water is circulated through the distribution grid and the buildings internal system.  Pressure reducing 
valves in the ETS maintain the two different pressure levels on primary side versus secondary side. 
Capacity control is carried out by mixing supply and return water on the secondary side into actual 
set-point temperature.  

Advantages:  

• No thermal losses, the temperature in the primary side can be distributed in the 
secondary side.  

• No risk of fouling in heat exchangers.  

Disadvantages:  

• Complicated to maintain the different pressure levels.  

• Systems with connection of high and low buildings will lead to un-necessary high 
pressure levels in the low buildings systems.  
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• Sensitive system; leaks and losses of water will be difficult to detect.  

• Control of the water quality in the system cannot be guaranteed.  

• No clear separation between primary and secondary side.  

A technical description of a Heat exchanger (HEX) connected ETS is presented below: 

 
Figure 4.10 Overview of ETS station 

4.11. Environmental benefits of the project 

District cooling systems offer multiple environmental benefits to local communities, for example 
reducing GHG emissions of at least 30-50% through operational efficiency gains and reduced 
consumption of hydro chlorofluorocarbons (HCFCs) and hydro fluorocarbons (HFCs). Compared to a 
business as usual scenario using individual chillers, the implementation of this hybrid district cooling 
SWAC system in New El-Alamein would: 

• Reduce refrigerant emissions by 99%. 

• Save 139,500 tons of carbon dioxide equivalent annually, lowering CO2 emissions by 40%. 

• Cut peak power demand by 52 MW. 

With this project, the city of El-Alamein would be contributing to meeting the requirements to phase-
down HFC emissions established by the Kigali Amendment to the Montreal Protocol and also align 
the country with the climate objectives of the Paris Agreement.  
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5.0 Business model analysis 

This section describes the “Project Business Model” with OPEX, CAPEX, and income costs to 
establish a baseline and a tool for easy evaluation of the District Cooling system. This model is 
further used for procurement strategies in general and to indicate a District Cooling tariff. The 
model does not consider the project’s funding source. The OPEX/CAPEX is considered as input 
and the Tariff is estimated by seeking a market-based return rate (IRR). Project financing  
structures are further detailed in the financial model  described  in chapter 6.0. 

5.1. Business model financial framework 

Business model Framework   
Macro   

Sheet period-start year Year 2021  

Sheet period-end year Year 2046  

Year of discount (1 Jan) Year 2021  

Calculation rate (WACC) % 7,00% 

Inflation rate % 2,00% 

Tax base % 0,00% 

Working Capital/EBITDA -           -    

Depreciation    

Production Years           30  

Distribution Years           30  

Energy Transfer Stations Years           30  

Connection Fees Years           30  

Immaterial Assets Years             1  

Operational Costs   

Electricity USD/MWh        88,0  

Gas USD/m3        0,14  

Water & Sewage fees USD/m3        0,54  

 

Figure 5.1 Business model framework – pre finance  
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5.2. Capital Investments - CAPEX 

The main investments for the business project (CAPEX) include: 

• Production plant investments including management and engineering. 

• Distribution Grid expansion. 

• Energy Transfer Stations.  

• Project organisation. 

5.2.1. Schedule 

The costs of the district cooling plant are planned for a fixed capacity, matching the schedule 
of maximum plot release.  

 

Figure 5.2 Production plant and market ramp up  
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5.2.2. Production investments 

Key figures are based upon a single phased plant construction located above ground with an 
industrial architecture. Capital expenditure were calculated based on offers from well reputed 
EPC construction companies in the region.   

DCP 1 Unit DCP1-Ph1 

In Operation  2021 

Capacity per Phase [MW] TR                27 722  

   
Civil Works and building kUSD 7 800 

Mechnical Works and piping kUSD 4 193 

Electrical and Instrumentation works kUSD 2 633 

Emergency Diesels kUSD 585 

Pumps kUSD 3 998 

Absorbtion Chillers kUSD 8 288 

Chillers kUSD 6 825 

Chemical treatment kUSD 100 

Switchgers 11 kV kUSD 2 048 

Transformers kUSD 936 

LV MCC & BUS kUSD 2 535 

UPS/Battery kUSD 61 

I/C kUSD 692 

Thermal Storage kUSD 7 605 

Cost Of Land kUSD 6 338 

Cont. kUSD 10 927 

   
Total Cost kUSD 65 562  

Figure 5.3 CAPEX Production plant –DCP 

The CAPEX includes building costs as well as land purchase costs of USD 6,3 million. It is worth 
mentioning that land cost recovery (at least full recovery) in District Cooling is an uncommon 
practice and impacts the tariff in a higher direction for the end user and reduces its 
competitiveness, especially if the connection fee rises. 

5.2.3. Sea Water Intake system 

The Sea water intake system’s capital cost is estimated at around USD 55million. The 
investment figures are benchmarked with similar systems constructed or under construction 
elsewhere, as no detailed data exist for Egypt’s shoreline. 



22 

United Nations Environment Program  Feasibility Assessment 

  District cooling project in El-Alamein (Egypt)  

 

 

 

The aggregated production facility’s CAPEX is estimated at around USD 120 million.  

5.2.4. Distribution grid investments 

At this conceptual stage, the distribution grid’s CAPEX is based on size of the system as no 
detailed data is presented of the distribution system layout. Considering the system size, its 
location and nature of development we estimate the distribution CAPEX to be around USD 25-
30 million.   

Civil works and/or utility costs for tunnels might have a considerable impact on the distribution 
CAPEX, however, at this early stage, it would not be reliable to incorporate any such numbers. 
Costs for tunnels would most likely need to be recovered aside of the District Cooling project. 
If considered to be recovered to District Cooling an adjustment to the connection fee is likely 
to be applied. Traditionally, the cost for civil works for District Cooling Distribution is around 
30-35% of the distribution grid’s CAPEX. This applies for directly buried pipes with open 
excavation.  

The distribution network is yet to be designed, built and financed by the City developer and 
leased toward the operator. To recapture that structure the business model considers a lease 
fee of the distribution network of USD 700.000 per year.  

5.2.5. Energy Transfer Stations ETS  

The capex for the ETS is basted on standardized units on frame. Cost of such ETS is assumed to 
be around 100 USD /kW.  

5.2.6. Project organisation investments 

The project organisation is considered as CAPEX and could be either an external party, included 
in a potential supplier’s contract and/or part of City Of El Alamein organization. The overall 
cost for the management organisation is USD 17million. 

5.3. Costs -OPEX 

OPEX cost can be divided in three main categories. The consumption cost and the flexible O&M 
cost is calculated as USD/TRh cost based on produced cooling energy. The fixed operation and 
maintenance cost is calculated as a fixed cost in USD/year. 

The three cost components are the following:  
1. Consumption costs i.e. gas and electricity costs. (USD/TRh) 

o The electricity price used in the calculations is based on the commercial tariff 
at 88 USD/MWh.  

o Gas price is currently at 0,14 USD/m3.  
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2. Flexible O&M costs related to the usage/running hours of equipment and 
infrastructure (USD/TRh). This cost is based on the assumption that it equals to 2.8 
USD/MWh produced cooling energy. Benchmark of other projects is 1.8-3.2 USD/MWh 
depending on size, technical solution and location. The cost include all related 
expenses in order to keep installations operational for the whole duration period such 
as: 

o Spare parts and renovation. 
o Planned and emergency service. 
o Consumption goods, i.e. as lubricants and refrigerants. 

3. Fixed O&M cost i.e. the organisational structure for running the plant, distribution and 
customer systems. (USD/year)  

o The organisation for operation and maintenance including personnel for 
administrative /IT and support is built on common praxis structure and cost 
allocation. The fixed part is $ 109.000 USD/year. 

5.4. Pricing strategy 

Depending on the structural solution BO(OT), FDBO, EPC and/or others, the pricing strategies 
are different but as reference case a tariff that meets a market expected return rate is used.  

5.4.1. General considerations 

The reference pricing strategy is that all parts of the cost and investment structure shall carry 
their own expenses and contribute in equal part to the profit of the project (except energy fee 
element). This makes the reference case “transparent” and easy to collaborate and evaluate 
the impact if different strategies are applied.  

Connection fee: linked to project investments including project management design 
works. 

Annual fee:  linked to fixed O&M cost including running administration and  
  operation organisation. 

Energy fee: linked to variable O&M cost such as electricity, water, wear of  
 equipment, etc. Partially transparent to water and electricity cost 
increase/deductions.  

5.5. Tariff structures on the local market  

In order to work out a competitive fee structure (not only based on financial performance of 
the district cooling system solely), the local market alternative to district cooling and local 
district cooling tariffs are compared with the District Cooling System.   
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5.5.1. General mechanisms  

Most of the local /international private/public utility companies utilize a district cooling 
business model based on long term payback, relatively high debt ratio and cash flow to cover 
debt by maturity. Contracts vary from 20-30 years in term. The return on business is in line 
with other infrastructure projects i.e. IRR targets of 12-15% and return on equity IRReq 20-25%. 

The utility provider business models are based on concession agreements and/or other long-
term agreement with main developer/city. The concessionaire (utility provider) signs 
dedicated agreements with each the sub developer/tower owner etc. to provide chilled water 
from central plants through a distribution network. The agreement with sub developers/end 
users is commonly referred to as CSA (Cooling Supply agreement).  

Contracted Capacity:  
The contracted capacity is the required chilled water capacity that can be transferred 
to the end user premises in the network. The developer dictates the required capacity, 
and the utility provider makes such capacity available through the central plant and 
the dedicated network to the premises.  
 

Customer Connection: 
The utility provider prescribes the technical requirements to install an Energy Transfer 
Station (ETS), where the chilled water is supplied from the central plant (primary side) 
to the building owner (secondary side) via heat exchangers (ETS). The capacity that 
can be transferred is equal to the contracted capacity. Different ownership structures 
are used for the ETS (sub developer or utility provider).  

The most common fee structure for district cooling utility services is divided in one-time 
payments and recurring payments.  

One-time payments such as: 

Connection fee: a fixed amount in USD per TR. This fee covers a limited part of the cost 
for the infrastructure. This is a one-time payment from the building owner/developer 
to the utility provider.  

Access Fee: a fixed amount in USD per TR during a limited time (1-10 years).  This fee 
can be an alternative to connection fee and covers a limited part of the infrastructure 
costs. The fee is paid from the building owner/developer to the utility provider and 
can be re-negotiated after the first terms expires. The fee type is yet more common in 
Europe and U.S. than in the MENA/GCC.  

Activation Fee: a one-time activation fee paid from the sub developer to the utility 
provider to activate the district cooling connection.  
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Deposits: utility providers sometimes ask for a refundable deposit for the annual 
capacity and consumption fees. This will be refunded at the end of the term in case of 
no default in payment. The deposit is paid by the sub developer to the utility provider.  

Recurring payments such as: 

Annual/Monthly Capacity Fee: This is an on-going fee under the duration of contract, 
charged in USD/TR, year or month, of the contract payable once per year /or month 
and covers the operation, maintenance, upgrades, capital investment, insurance, and 
other administrative costs required for operating the district cooling plant, ETS and 
network. This fee is varied according to price index and is payable by the sub developer 
or transferred to the unit owners by the sub developer.  

Consumption Fee: This fee is based on the actual usage of the chilled water and is 
billed monthly based on the meter reading. This fee covers the cost of the power, gas, 
water, and water treatment. The fee is linked to price index.  The fee is payable by the 
sub developer or transferred to the unit owners by the sub developer.  

Other fees: additional fees may be added from the utility providers. Fees such as 
administrative fees, metering fees and prioritized ETS fees. 

5.5.2. Level of fees in the local market 

Due to the earlier financial regression in the GCC/MENA market and a large variety of 
agreements, different scope of services, not mature markets and sometimes poor district 
cooling utility business in the region, a market benchmark is not as relevant as in more mature 
markets. 

There are mainly three main ways to establish a district cooling tariff: 

• Cost construction – based on the costs for the utility provider to deliver district cooling. 

• Market construction – based on the alternative cost for the customer to get cooling. 

• Risk construction – based on the risk policy of the utility provider. 

In an early stage, the type of tariff shall be established. The wide range of tariffs in the region 
(as presented below) probably reflects different main ideas of how to establish the tariff and 
depend on a strategic change during the concession period due to a volatile financial market.  

• The connection fee varies from 70 USD/TR up to 2,000 USD/TR. 

• The capacity fee varies from 200 USD/TR year up to 500 USD/TR year. 

• The consumption charge varies depending on local cost for water and electricity. 
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A low connection fee always results in a higher capacity fee and /or consumption fee. Low 
connection fees also require strict take or pay arrangements to maintain the revenues and 
bankability.  

Utility providers that have shifted from fixed fees to high consumptions fees have suffered 
hard from the low occupancy and energy demand in the market (compared to expectations).  

Utility providers that have shifted to high connections fees are suffering for not being 
competitive with the customer alternative first cost i.e., the CAPEX investment for alternative 
cooling vs cost for DC connection, hence leading to the misconception that District Cooling is 
expensive.  

5.5.3. Specific Cost comparison from End user perspective 

To be able to compare all the different tariffs and the “end user cost” for the district cooling 
product the most convenient alternative is to compare the tariffs as a “weighted average cost 
per energy unit” i.e. an overall USD/TRh.  

Even though the tariffs appear very different from different DC suppliers, many of the suppliers 
are in the same range when compared as an average USD/TRh and compensated for the local 
fluctuations in power and water costs. Below figure indicates a price comparison performed in 
KSA 2017 (tariffs are in SAR/TRh).  
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Figure 5.4 Cooling market price comparison performed in KSA 2017  

The range varies from 0.80 SAR/TRh and up to 0.9 SAR/TRh from the least to the most 
expensive provider. Note that customer alternative cost (non- DC systems) is included as 
water-cooled systems.  

5.5.4. Customer alternative cost to District Cooling 

In addition to the District Cooling market price, the building owner alternative cost is the 
ultimate market price driver. It is important to demonstrate to the building owners the 
alternative cost if not connected to District Cooling. Different building owners/ building types 
will have different alternative costs. For commercial buildings, a traditional solution with 
water-cooled chillers and cooling towers on the roof is the most common type of building 
bound system. For residential buildings, air cooled chillers on the roof are the most common 
system.  

5.5.5. Trend towards incentive-based tariffs  

The local trend within the district cooling market is driven by energy savings and incentives to 
create such fee structures for the end users. This is a step into a more mature market where 
District Cooling providers are actively contributing to reduced energy consumption and 
environmental awareness. There are several ways for a District Cooling provider to create such 
incentives. The most common is an increased energy fee and reduced fixed fees. However, this 
fee structure puts the district cooling provider ‘at risk’ in case energy demand is less than 
expected. Several precautions can be taken in the CSA to mitigate such risk. 

An alternative is to introduce smart grid solutions where end users are encouraged to lower 
their consumption by shutting off the air conditioning.  

5.5.6. Proposed tariff composition and project profitability  

The tariff is established by incorporating all costs (CAPEX/OPEX) and locking down the project 
profitability rate at around IRR 22%. This will simulate a rate of return in line with expected pre 
finance return rates in the local and global market.  To receive the project profitability, at least 
the indicated tariff represented in figure 5.5 is needed.  

 

TARIFF STRUCTURE
Connection Fee 0 USD/TR

Capacity Fee 739 USD/TR

Consumption Fee 0,07 USD/TRh

Average Fee 0,43 USD/TRh

Average Fee Local Currency 6,78 L.E/TRh
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Figure 5.5 Indicative Tariff (pricing structure) prior financing  

The project indicates a technical, commercial financially feasible structure with an average 
tariff of around 6,8 L.E/TRh.  

In the model above a cost recovery of land has been included and it is worth notifying that the 
land cost recapture has an impact on the capacity fee.  
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Figure 5.6 Project Pre finance cash flow projection table

Project k$  Real value of money
Income Present value 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Capacity/ Effect fee 323 086 0 6 174 9 702 13 230 21 315 36 824 36 824 36 824 36 824 36 824

Other Fee 0 0 0 0 0 0 0 0 0 0 0

Energy fee 57 540 0 1 100 1 728 2 356 3 796 6 558 6 558 6 558 6 558 6 558

Rest Value from Assets 0 0 0 0 0 0 0 0 0 0 0

Sum 380 626 0 7 274 11 430 15 586 25 111 43 382 43 382 43 382 43 382 43 382

Costs Present value 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Project costs 0 0 0 0 0 0 0 0 0 0 0

Administrative costs 21 808 28 1 117 2 178 2 688 2 678 2 748 2 643 2 538 2 433 2 328

Sales costs 197 75 75 75 0 0 0 0 0 0 0

Sourcing costs 57 178 0 1 093 1 717 2 341 3 772 6 517 6 517 6 517 6 517 6 517

Grid Fees 7 012 0 0 700 700 700 700 700 700 700 700

Corporate fee 0 0 0 0 0 0 0 0 0 0 0

Fixed O&M 1 094 0 0 109 109 109 109 109 109 109 109

Flexible O&M 8 616 0 165 259 353 568 982 982 982 982 982

Water and Sewage 0 0 0 0 0 0 0 0 0 0 0

Sum 95 905 103 2 449 5 038 6 191 7 828 11 056 10 951 10 846 10 741 10 636

Investments Present value 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Production 102 525 1 363 48 635 48 635 24 999 0 0 0 0 0 0

Distribution 0 0 0 0 0 0 0 0 0 0 0

Sub stations (UC) 12 887 0 2 940 1 680 1 680 3 850 7 385 0 0 0 0

Access fees 0 0 0 0 0 0 0 0 0 0 0

Connection Fee 0 0 0 0 0 0 0 0 0 0

Sum 115 412 1 363 51 575 50 315 26 679 3 850 7 385 0 0 0 0

Project cash flow k$ Nominal value of money
Cash Flow Present value 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Income 490 791 0 7 567 12 129 16 871 27 725 48 855 49 832 50 828 51 845 52 882

Costs -121 677 -105 -2 548 -5 346 -6 702 -8 643 -12 451 -12 579 -12 708 -12 837 -12 965

EBITDA (before conn. fees) 369 114 -105 5 020 6 784 10 169 19 082 36 404 37 253 38 121 39 008 39 917

Depreciation (fixed assets & conn. fees) -50 052 -46 -1 835 -3 615 -4 577 -4 719 -4 996 -4 996 -4 996 -4 996 -4 996

EBIT 319 061 -152 3 185 3 169 5 592 14 363 31 408 32 256 33 124 34 012 34 920

Taxes 0 0 0 0 0 0 0 0 0 0 0

NOPLAT 319 061 -152 3 185 3 169 5 592 14 363 31 408 32 256 33 124 34 012 34 920

Depreciation (+) 50 052 46 1 835 3 615 4 577 4 719 4 996 4 996 4 996 4 996 4 996

Change in working capital (-) 0 0 0 0 0 0 0 0 0 0 0

Investments (-)   (incl. conn. fees) -122 355 -1 390 -53 658 -53 394 -28 878 -4 251 -8 317 0 0 0 0

Free Cash Flow 246 758 -1 495 -48 639 -46 611 -18 709 14 831 28 087 37 253 38 121 39 008 39 917

Acc Free Cash Flow -1 495 -50 134 -96 745 -115 453 -100 622 -72 535 -35 282 2 839 41 847 81 763
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Figure 5.7 Project Pre finance cash flow projection    

 

Figure 5.8 Project Pre finance summary  

Key figures PA09

Net present value of the project (NPV) 246 758 k$

Internal rate of return (IRR) 22,4%

Pay-Back (year) 2 028

NPV / PV Investments (incl. conn. fees) 2,0

NPV / PV Investments (excl. conn. fees) 2,0

NPV / Customer capacity demand 1 407  

PV Income 490 791 k$

PV Costs 121 677 k$

PV Investments (incl. conn. fees) 122 355 k$

PV Investments (excl. conn. fees) 122 355 k$

Customer capacity demand (final) 175 MW

Customer energy demand (final) 351 GWh

Exchange Rate 1,0 €/SEK

Exchange Rate 1,0 €/USD

TARIFF STRUCTURE
Connection Fee 0 USD/TR

Capacity Fee 739 USD/TR

Consumption Fee 0,07 USD/TRh

Average Fee 0,43 USD/TRh

Average Fee Local Currency 6,78 L.E/TRh
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6.0 Financial model analysis  

The financial model uses the cash flows (cost and income) as established by the Project 
Business Model with the objective of establishing a bankable structure and generating a sound 
evaluation of the financial parameters such as debt/equity/DSCR/etc. The model is based on 
the SPV structure and/or turnkey solution from a utility provider with a dedicated project 
financing structure. The financial model analyzes the phases individually as well as 
consolidated (to enable and evaluate each phase’s bankability)  

The business model above indicates a feasible project (pre financing) with a project return rate 
of 22.4% at a market competitive tariff structure. To evaluate and conceptualize a funding 
structure including debt/equity provisions for the project the extended financial model is 
needed.    

Kindly note that timing references and/or figures can vary somewhat between the models due 
to the much more detailed approach in the financial model vs the business model. The financial 
model categorizes the project into three main categories: development, construction, and 
operation. It also divides the project by DCP and phase i.e., DCP1-Ph1 is the “first DCP first 
phase” and so on.  The purpose is to evaluate the bankability of each individual phase and 
plant but also to consolidate all phases.  

The financial model snapshots are presented in APPENDIX 1 – FINANCIAL ANALYSIS  

6.1. Summary of Financial model 

The project appears to be bankable according to the tariff proposed from the business model, 
and in line with market expectations in terms of funding requirements. The first phase suffers 
somewhat from low return rates due to the CAPEX intense offshore investment. However, it is 
recaptured in the long run with a higher return rate. Funding and recapture of the distribution 
investment might need to be further considered separately and/or diluted between several 
phases. Also, of importance is when and how a large portion of the sub developers/end users 
come online and assign for District cooling. Earlier payments ease the cash flow outlay and 
increase the usage of district cooling energy.  

The required DCSR is overall well maintained, and the standby facilities are not utilized. The 
debt /equity/ ratio is around 1.5. Return on equity is forecasted to be well in line with market 
expectations. 
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7.0 Conclusion  

The District Cooling Project in El Alamein, a development hosted by the New Urban 
Communities Authority (NUCA), has a great potential to become a milestone in the Egyptian 
district cooling market. The project size, location and unique combination of commercial, 
residential, and recreation buildings create a favourable platform for District Cooling services.  

The District Cooling project is in the “large” scale among District Cooling projects both locally 
as well as globally. The challenges are known, yet the District Cooling market in Egypt needs to 
be considered as a non-mature market which brings several challenges on the front line. 
Structuring and financing such large-scale projects as well as establishing tariffs attractive to 
end users in young markets should be carefully considered. The Tariffs presented to the market 
need to reflect alternative solutions such as water/air-cooled building bound systems but also 
consider future changes in subsidized electrical slab structures.  

The savings in electrical infrastructure is commonly neglected but should be considered as it 
many times is a significant amount. Sometimes up to 20-30% of the District Cooling System 
CAPEX. 

The Tariff proposed herein is in line with market expectations but can be adjusted to fit the 
upcoming procurement and structure of the project. Adjustments of the tariff can also include 
upfront payments such as connection fees.  

Special attention is required to the distribution CAPEX investment level and on whether this 
can be recovered through district cooling or not. Furthermore, the debt /equity financing of 
the CAPEX needs to be detailed along with the final decision of the procurement strategy. Also 
land cost and recovery of land cost shall be further discussed to validate if such cost can 
actually be recovered within the District Cooling tariff or not, since it has a negative impact on 
the fee.  

Any OPEX /CAPEX figure presented herein is subject to change due to many factors such as 
technical performance of the system, building type, special requirements, and market 
adjustments.  
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8.0 APPENDIX 1 – Financial Analysis  
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9.0 APPENDIX 2 – Prospect Brief 

 
Prospect Brief 
 
Type 
District Cooling 
 

Location 
El Alamein City – Egypt 
 
Project Name 
El Alamein District Cooling (EADC) 
 
 

 
This document has been developed under the framework of the project “Scaling-up 
investment in low-refrigerant, energy efficient district cooling in Egypt” funded by the 
Kigali Cooling Efficiency Programme and implemented by the United Nations 
Environment Programme through the District Energy in Cities Initiative and in 
collaboration with the Housing and Building Research Centre of Egypt to be presented 
to New Urban Communities Authority. 
 

Version PA03/210512 
Confidential 
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Executive summary 
 
Brief Introduction 
 
Country overview 
In Egypt, cooling demand is accelerating fast, fuelled by a rising population and a real estate sector growing at 
15% per year. In 2014, electricity demand was 20% higher than supply triggering blackouts and large-scale 
power sector investment. This growth also has significant greenhouse gas emissions and water consumption 
increase associated with it.  
 
As an energy efficiency measure the government is strongly promoting district cooling, particularly in its new 
cities. Egypt already has seven district cooling projects under operation and has a potential of 1.2 million 
refrigeration tonnes (RT) of district cooling before 2030. To accelerate the deployment of district cooling, the 
Ministry of Housing initiated a development of a district cooling code and is designing a district cooling 
regulatory framework.   
 
Technology  
The Seawater Air-conditioning (SWAC) is a system which uses cold seawater (between 4 and 12 °C), from the 
depths of the sea/ocean (in this project Mediterranean Sea) as a coolant for the air-conditioning systems of 
buildings situated in a certain area. SWAC systems are a proven concept as they already have been successfully 
implemented for cooling of buildings in other parts of the world such as Canada, Sweden, US, and the 
Caribbean. 
 
Stakeholders 
Initial funder: Kigali Cooling Efficiency Programme under the “Shifting investment in 

Egyptian cities towards low-GWP refrigerant, high efficiency district 
cooling” program. 

Administrator:   United Nations Environmental Program UNEP 
Development management: DEVCCO District Energy Venture 
Local Advisor:    Dr. Alaa Olama 
City Developer:   New Urban Communities Authority NUCA 
Local implementation agency Housing and Building National Research Center HBRC 
 
Structure 
The El Alamein Development is developed by NUCA whom currently seeking to grant an Independent 
Cooling Producer (“ICP”) the concession to develop, finance, construct, own and operate the El Alamein 
District Cooling Project (“EADC”). The ICP will be responsible for forming (i) a Special Purpose Vehicle (the 
“SPV”) to carry out its obligations under the Concession Agreement to be agreed with NUCA, and (ii) an 
Operations and Maintenance Company (the “O&M Company” or “O&M Co.”) to carry out its obligations 
under the O&M Agreement with the SPV and (iii) to do both (i) and (ii). 
 
In parallel NUCA is also executing the distribution network on a Design Built basis. NUCA will recoup the 
capital cost for network through a yearly royalty fee to be paid yearly by the ICP after projects nominal tonnage 
is achieved.  
 
The Project 
The Project consists of a single district cooling plant to be built over 2 years, totaling 32,000 TR of production 
capacity, sufficient to provide the entire development of the City’s coastal Towers with chilled water for its 



xiii 

United Nations Environment Program  Feasibility Assessment 

  District cooling project in El-Alamein (Egypt)  

 

 

 

cooling needs. The ICP for the Project shall sell the entire output of the El Alamein DCP to NUCA under a 
30-year DBFO Concession Agreement with NUCA as concessionaire and single party offtake.   
 
The Project will consist of a connected load of 46,500 TR and is scheduled to begin partial commercial 
operations in 2023. (any need prior by temporary chillers). The Project will be financed to ensure the lowest 
possible tariff to El Alamein and the DCP Customers. 
 
Temporary arrangements 
The first cooling for the City need to be operational by December 2021 to provide chilled water to a cluster of 
coastal towers before the handover of the apartments to their owners. NUCA will act interim to provide this 
early start capacity (around 2400 TR). As part of the concession the ICP will absorb and take over the 
responsibility of the temporary facilities from NUCA. The temporary solution project will start in parallel with 
the development of the finial project.  
 
 

Project Key Financials  
The funding structure that is envisaged for the EADC project consists of non-recourse bank debt and equity 
to fund the total project costs of $172 million. The Debt/Equity ratio is currently assumed to be 70/30% but 
depending on the guarantees in the construction and off-take contracts and insurance possibilities this could 
vary somewhat for the realization of the project.  
 
As soon as the project is in operation only minor operational risks will remain. Total project costs represent 
the total expenditures to complete the EADC installation, including design, engineering, construction, testing, 
commissioning, start-up, financing, legal costs and funding of a reserve accounts. The equity will be provided 
by the Sponsor. The debt will be structured as a non-recourse project finance facility and will benefit from an 
extensive security package, amongst which an assignment of the cooling contracts (“CSA”) /Off take contract 
(“OTA”) with the customers. 

 
The following characteristics make the “EADC” project attractive for project financing:  

• The project functions independently. 

• The Borrower will only be allowed to incur liabilities directly related to the project.  

• The project generates steady cash flows over a period of 10+ years as secured through 
exclusivity for delivery of cooling by the ICP, to the customers.  

• Operations and Maintenance will be executed by the ICP in close cooperation with the local 
utilities for other infrastructure services and The City. 

• Extensive insurance package covering, Performance and Mechanical Breakdown (including 
business interruption),warranties and performance bonds from the construction companies of 
the installation.  

• The facility will benefit from a typical project finance structure. As such it will benefit from 
covenants, conditions and securities such as:  

o The equity 30% of the total project costs will have to be provided up front and 
function as a buffer to repayment of the credit facility.  

o A partial sell down to financial institutions like local investment/pension funds is 
envisioned after year one (1) of the operation.  

o The facility will benefit from strict financial covenants such as DSCR (>1.25)  
o A mortgage on the SWAC installation will be provided to the lender(s). 
o The insurances will be pledged to the lender(s) under the project finance facility. 
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o The project also benefits from warranties from the construction companies engaged for 
SWAC, especially performance bonds 

o A Debt Service Reserve Account may be credited upfront with 9 months worth of debt 
servicing. 

 
 
 
Furthermore please note that: 

• No FX risk should be present in the facility as all amounts payable and receivable are in 
Egyptian Pounds EGP (including the loan and equity injection) 

• No interest risk will present as a fixed interest is intended on the credit facility. 

• As before, based on 9 customers the project is economically viable. Upside potential is available 
in form of excess capacity allowing additional customers to be added to the structure. 

 
 

Objective  
The objective of this project brief is to seek local and international interest from investors, utilities, and other 
parties and potentially engage preconstruction funding for the final stages.  
 

Expected investment, expected returns,  
The expected level of returns is indicated below: 
 

Pre-Tax leveraged IRR >20% 

EBITDA Margin >80% 

DSCR >1.25 

  

 

Risk landscape 

Risk Risk Analysis 

Macro- economic Risk 
A seawater-based cooling system will have a long-term stable price outlook, reducing 
building owners’ exposure to future price variations in oil and capital equipment.  

Market Risk 

Initially there will be an off-take agreement (“OTA”) in place. Discussions with NUCA 
the developer of City  have been held extensively and they intend to participate if the offer 
is attractive compared to the conventional system. They are awaiting a firm offer 
(technical/commercial/financial) from the market to start negotiations. The envisioned 
term is 30 years after commencement of commercial operation after which the ICP will 
have the right to prolong the OTA’s at competitive rates compared to the customers best 
practice alternative. The OTA’s will contain exclusivity for delivery of cooling by the ICP, 
will have a capacity and consumption fee. The OTA’s will be governed by local (Egyptian) 
law. 
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Construction Risk 

The procurement of the construction will be tendered. Depending on the agreements 
between the ICP partners, Equity provider and Debt finance it will be decided what type 
of contractors will be approached. The different contracts that could be offered by one 
or different contractors are for:  

1. Onshore Civil work; this contractor will be responsible for the construction of 
access roads and pump station etc.  

2. Onshore Mechanical & Engineering work. 
3. Offshore work: All marine related work including shore landing. 
4. Suppliers contracts  

Credit Risk A minimum take or pay will be provided by NUCA and its value will agreed upon.  

Financing Risk No term sheet has been received from any banks/ financing institutions.  

Delay/ Cost overrun  in 
Project due to delay in 
obtaining necessary 
environmental/ 
construction permits 

Preparations and discussions with local authorities regarding the permits are ongoing 
Because of the good relationship with local authorities it is expected that all required 
permits for the EADC project could be obtained within a few months 

 
 
 
 
Indicative Timeframe 
The timeframe for the first phase i.e., positioning in the project is limited as the project is in an intensive phase 
of construction  

 
Term of reference     June 2021 
Project Brief and market appetite    July 2021 
Letter Of Support/Letter Of Intent   August 2021 
Non-binding offers    September 2021 
Closing documentation    December 2021 
 
 
For further Information please contact 
 
 
International – English speaking   Local– Arabic speaking   
 
Eric Lindström - Partner    Dr. Alaa Olama 
Dir: +46 (0)706 44 39 43   Dir: +20 100 60 999 50 
eric.lindstrom@devcco.se   alaaolama@gmail.com  

  

mailto:eric.lindstrom@devcco.se
mailto:alaaolama@gmail.com
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10.0 APPENDIX 3 – Ownership Structures 
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