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Arab Republic of Egypt 

Ex-Post Evaluation of Japanese ODA Loan 
“Cairo-Alexandria Transmission System Project” 

External Evaluator: Jun Totsukawa, Sano Planning Co., Ltd 

0．Summary 
The project has aimed at ensuring efficient and reliable transmission of electricity to the 

Alexandria, Delta and Cairo regions, the largest power consumption centers of Egypt, by 
installing a 500kV overhead transmission lines (hereinafter referred as OHTL) between the Sidi 
Krir Power Station (Alexandria region) and the Cairo 500 Substation (Cairo region) and newly 
constructing the Sidi Krir Substation, and thereby fortifying the international electrical 
interconnections with the neighboring countries. These objectives are consistent with Egypt’s 
development plan and development need, as well as Japan’s ODA policy at the times of 
appraisal and ex-post evaluation. Therefore, the relevance of this project is high. 

With regard to efficiency, the project period far exceeded the original plan, as it took much 
longer than expected to obtain approvals and consent concerning land expropriation and site 
selection for constructing steel towers. The project cost also exceeded the planned amount due 
to increase in raw material prices and labor costs. Therefore, the efficiency of the project is low. 

With regard to effectiveness, the large-capacity 500kV OHTL has been operating stably since 
the completion of the project with very low power failure/outage rates. Although the overload 
on the 220kV OHTL has not been reduced to the target level, it would have resulted in much 
more serious consequences (premature deterioration, or destruction in the worst case scenario, 
of electric cables, transformers, and other electrical equipment) if the project had not been 
implemented. It is evident that the project has mitigated these threats. As for the impact, the fact 
that the industrial districts in the project’s target regions are still expanding suggests that the 
project’s outputs are providing underlying support for the industrial development of the regions. 
Overall, the implementation of the project has largely achieved its intended objectives. 
Therefore, the effectiveness and impact of the project are high. 

With regard to sustainability, the institutional organization is properly set in place to operate 
and maintain the transmission grid and substations constructed by this project. No major 
problems have been found in the institutional, technical and financial aspects. Therefore, the 
sustainability of the project is high. 

In light of the above, this project is evaluated to be satisfactory. 
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1．Project Description 

 

 

Project Locations 500kV OHTLs (near Alexandria) 

 

1.1 Background 

With power demand growing at an annual rate of 5 - 7% since the mid-1990s and expected to 
continue rising, the government of Egypt was pressed to boost and expand the power generation 
capacity and power transmission system of the country. 

Majority of power transmission in Egypt consisted of 500kV, 220kV, and 132kV OHTLs with 
500kV having the largest capacity. However, there were only two 500kV OHTLs, one extending 
north-south from the capital city Cairo to the Aswan High Dam in southern Egypt, and the other 
stretching east-west from Cairo to Taba near the Jordanian border. There was no 500kV OHTL 
linking Cairo to Alexandria, the second largest city in Egypt, resulting in a constant overload on 
the 220kV line connecting the two cities, posing a threat to the realization of uninterrupted 
power transmission. 

In addition, construction of the Nubaria Power Station was under halfway between Cairo and 
Alexandria to meet Cairo’s growing demand for electricity, and it was predicted virtually 
impossible for the existing 220kV line to efficiently transmit increased power to Cairo. Thus, 
construction of the 500kV OHTL between two cities was urgent needs.  

 

1.2 Project Outline 

The objective of this project is to ensure efficient and reliable transmission of electricity to 
the Alexandria, Delta and Cairo regions, the largest power consumption centers of Egypt, by 
installing a 500kV OHTL between the Sidi Krir Power Station (Alexandria region) and the 
Cairo 500 Substation (Cairo region) and newly constructing the Sidi Krir Substation, thereby 
contributing to the reinforcement of the interconnections between Egypt and its neighboring 
countries. 

 

 

 



3 

Loan Approved Amount/ 
Disbursed Amount 5,001 million yen / 4,991 million yen 

Exchange of Notes Date/ 
Loan Agreement Signing Date June 2003 / July 2003 

Terms and Conditions [Electrical facilities] Interest rate 1.8％ 
Repayment period 

(Grace period) 
20 years 
(6 years) 

Conditions for procurement General untied 
[Consulting services]  

Interest rate 1.8％ 

Repayment period 
(Grace period) 

20 years 
(6 years) 

Conditions for procurement General untied 
Borrower / 

Executing Agencies 
Egyptian Electricity Holding Company / Egyptian 
Electricity Transmission Company and West Delta 

Electricity Production Company 
Final Disbursement Date October 2011 

Main Contractors 
(Over 1 billion yen) 

・Sumitomo Corporation (Japan) / Fujikura Ltd. (Japan) / 
Siemens Ltd. (Egypt) / Siemens AG (Germany) (JV) 

Main Consultants 
(Over 100 million yen) 

・Pgesco Power Generation Engineering and Services 
Company (Egypt) / Tokyo Electric Power Services Co., 
Ltd. (Japan) (JV)  

Feasibility Studies, etc. ・Feasibility Study (1999) 
Related Projects None 

 

2．Outline of the Evaluation Study 
2.1 External Evaluator 

Jun Totsukawa, Sano Planning Co, Ltd. 
 

2.2 Duration of Evaluation Study 

Duration of the Study: October 2014 – November 2015  
Duration of the Field Study: January 4 – 16, 2015 and June 3 – 12, 2015 

 

3．Results of the Evaluation (Overall Rating: B1) 
3.1 Relevance (Rating: ③2) 
3.1.1 Relevance to the Development Plan of Egypt 

At the time of appraisal, the government of Egypt had announced in the National 
Development Plan (2002 - 2006) its intention to improve the efficiency of electric power 
generation, transmission, and distribution in order to meet the country’s rapidly growing 

                                                   
1 A: Highly satisfactory, B: Satisfactory, C: Partially satisfactory, D: Unsatisfactory 
2 ③: High, ② Fair, ① Low 
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demand for electricity. Specifically, the Egyptian government was aiming at reducing the 
transmission/distribution loss rate from 13.7% to 12.5% by operating its 
transmission/distribution systems more efficiently through the renewal and upgrading of the 
existing distribution system and by constructing load-dispatching centers. The government also 
made it one of its priorities to expand the capacities of its transmission systems while 
constructing new power stations, as the demand for electricity was predicted to grow at an 
annual rate of 5 - 7% in the coming ten years. 
 At the time of the ex-post evaluation, the Egyptian government has yet to formulate the next 
National Development Plan, but has established the Strategic Framework for Economic and 
Social Development Plan Until Year 20223 as a longer-term strategy, which emphasized the 
importance of improving the efficiency in the production and consumption of electric energy to 
ensure sustainable economic development of the country. This includes the development of 
effective and efficient power transmission infrastructure towards “improving the efficiency of 
energy use.” 

The above indicates that the support by this project for the development of the transmission 
system was in line with the development policy of Egypt at the time of appraisal and can still be 
positioned as one of the Egyptian government’s important agendas at the time of ex-post 
evaluation. 
 

3.1.2 Relevance to the Development Needs of Egypt 
At the time of appraisal, the Sidi Krir Power Station had been constructed in the Alexandria 

region and the construction of Nubaria Power Station was underway in the Delta region to meet 
the projected rise in power demand at an annual rate of 6 - 7% in the Cairo, Delta, and 
Alexandria regions. 

However, the existing 220kV transmission grid was already overloaded at that time and was 
predicted to face increasing difficulties in supplying electricity without interruption after these 
new power stations began operation. For this reason, fortification of the transmission grid was 
urgently called for in order to ensure efficient and uninterrupted power supply to the power 
demand centers of the Cairo and Alexandria regions. 
 

 At the time of ex-post evaluation, it was confirmed that Ministry of Electricity and Energy, 
the Egyptian Electricity Holding Company (hereinafter referred as “EEHC”) and the Egyptian 
Electricity Transmission Company (hereinafter referred as “EETC”) were expressing the need to 
further upgrade its power transmission system concurrently with the construction of new power 
stations based on their domestic power demand projection4. To meet the nationwide growth in 

                                                   
3 At present, opinions of the citizens are being heard and publicly disclosed (June 2015) 
4 Annual Report of Egyptian Ministry of Electricity and Energy (2012) 
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power demand, they are planning to increase power generation output by a total of 18,767MW 
over a 7-year period between 2012/13 and 2018/2019. In addition, of the 14 locations, where 
new power plants are to be constructed, 7 are planned in the Cairo, Delta, and Alexandria 
regions, the target areas of the project, indicating that the demand for electricity in these regions 
are still considerably large. In addition, to respond to the need for upgrading the transmission 
system, construction of over a 340km-long 500kV OHTL is currently underway or being 
planned in the Delta region. Overall, the need for uninterrupted power supply is still very high 
at the time of ex-post evaluation. 
 

 In light of the above, development of the transmission system covered by this project was 
relevant to the needs of the target regions both at the time of appraisal and at the time of ex-post 
evaluation. 
 

3.1.3 Relevance to Japan’s ODA Policy 

Japan’s Country Assistance Program for Egypt (2000) places the “development of 
socio-economic infrastructure” among its priority agendas and lists the electric power sector as 
one of the priority sectors. While the said program addresses the importance of the private 
sector’s role in facilitating smooth transition to a free, open market economy; it also announces 
the Japanese government’s policy to support the development of Egypt’s socio-economic 
infrastructure by stating that “the government’s role is still large in socio-economic 
infrastructure projects, which cannot be carried out by the private sector.” 

 

In light of the above, this project has been highly relevant to the country’s development plan 
and development needs, as well as Japan’s ODA policy. Therefore its relevance is high.  
 

3.2 Efficiency(Rating: ①) 
3.2.1 Project Outputs 

The table below shows a comparison of planned and actual outputs of this project. The 
content of the outputs has been changed since the time of appraisal, the background and reasons 
of which are explained below. 
 

Table 1  Comparison of the Planned and Actual Outputs 
Output Item Plan Actual 

Construction of 500kV OHTL (single circuit) linking Sidi Krir Power 
Station, Nubaria Power Station, and Cairo 500 Substation. 

Approx. 
230km 

Approx. 
217km 

Construction of 500kV Sidi 
Krir Substation 

Installation of 500/220kV 500MVA 
transformer 

1 unit 2 units 

Installation of 500kV gas insulation 
switch (GIS) 

3 phases 7 phases 

Source: Questionnaire response 
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(Background and reasons for differences in outputs) 
As shown in the above table, the planned figures differ from the actual figures due to the 

reasons listed below. 
 
1) Construction of 500kV OHTL (single circuit) 
 As a result of change in the OHTL route (due to acquisition of land that allowed shortening of 
the distance), the total length of the OHTL was reduced from the original 230km to 217km.  
 
2) Installation of additional transformers and GIS 
 Construction of an additional combined-cycle5 power plant inside the Sidi Krir Power 
Station necessitated the installation of additional transformers and GIS (all at the expense of 
Egypt under its own plan). The combined-cycle plant was constructed in the power station to 
meet the needs of the region and therefore is deemed relevant. The additional transformers and 
GIS were necessary to keep pace with the increased output and, therefore, are also deemed as 
relevant outputs. 
 

3.2.2 Project Inputs 
3.2.2.1 Project Cost 

The estimated project cost at the time of appraisal was 10,437 million yen, of which 5,001 
million yen was to be financed by yen loan. The actual total project cost amounted to 13,251 
million yen (of which 4,991 million yen was from yen loan), which was higher than planned by 
126%. The main reason for the cost increase was the price hike in raw materials and equipment 
during the project period. 

The cost borne by the Egyptian side for the installation of additional transformers and GIS 
associated with the construction of the combined-cycle plant was not included in the project 
cost shown in the table below6. 

 

Table 2 Comparison of the Planned and Actual Project Cost 

 
Project cost Project total 

 ODA loan Egyptian side 

Plan 5,001 million yen 5,436 million yen 10,437 million yen 
Actual 4,991 million yen  8,260 million yen 13,251 million yen  

(126% against plan) 

Source: Documents provided by JICA 

 

                                                   
5 A type of power generation method that combines gas and steam turbines. 
6 The total project cost, including the additional installation and construction was 16,361 million yen, significantly 
higher than planned by 156%. 
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3.2.2.2 Project Period 

 The original project period was 35 months, commencing in July 2003 at the signing of L/A 
and ending in May 2006 at the completion of construction work, whereas the actual project 
period took 59 months from July 2003 to May 2008 (completion of construction), significantly 
longer than planned by 168%. The time needed to install the additional transformers and GIS 
associated with the construction of the combined-cycle plant is not included in the actual project 
period, as is the case with the project cost7. 
 

Table 3 Comparison of the Planned and Actual Project Period  
Plan Actual 

July 2003 - May 2006 (35 months) July 2003 - May 2008 (59 months) 
(168% against plan) 

Source: Documents provided by JICA 

  
 The main reasons for the significant prolongation of the project period are described below. 
The estimated numbers of delayed months are based on the opinions of EETC and the West 
Delta Electricity Production Company (hereinafter referred as “WDEPC”).  
 
1) Prolonged P/Q and tender processes 
 P/Q and bidding processes did not go as smoothly as anticipated, and contract signing took 
longer than expected (causing a delay by about one year). 
 
2) Delay in steel tower test  
 Delay in the production of steel towers by the manufacturer resulted in the delay in the 
subsequent testing and installation of the towers.  
 
3) Change in the steel tower installation sites 
 It took longer than anticipated to negotiate the terms and conditions of compensation, etc. 
with the owners of the houses and buildings on the planned installation sites. As a result, the 
original route was changed, causing a delay of several months. (This and Paragraph 2) above 
caused a delay of over one year).  
 
4) Delay in obtaining government approval  
 It took a considerable amount of time to obtain government approval for installing the OHTL 
that would traverse Lake Mariut. The Ministry of Civil Aviation and the Egyptian military 
imposed a set of requirements concerning the height and locations of the steel towers, which 
                                                   
7 The project period, including the additional installation and construction was from July 2003 to August 2008 (62 
months), an increase by 177% from the original plan. 
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took some time to satisfy (causing a delay of around eight months).  
 
5) Installation of additional transformers and GIS  
 It took about nine months to install the additional transformers and GIS in the Sidi Krir 
Substation at the responsibility of the Egyptian side. 
 
 The above delay periods were partially overlapping. Of the nine-month delay caused by the 
additional work in the substation (additional transformers and GIS) under Paragraph 5) above, 
six months were overlapping the period, during which the construction of OHTL was taking 
place. Thus, it is noted that the additional work under Paragraph 5) resulted in an extension of 
the project period only by three months. 
 

3.2.3 Financial Internal Rate of Return (reference only) 
 The financial internal rate of return (FIRR) was estimated at 15.13% at the time of appraisal. 
At the time of ex-post evaluation, calculation of FIRR was not possible because the amount paid 
and the revenue received (benefit of the project) each year by the Egyptian side under this 
project were not available. 
 

As described above, both the project cost and project period significantly exceeded the plan. 
Therefore, efficiency of the project is low. 
 

3.3 Effectiveness8 (Rating: ③) 
3.3.1 Quantitative Effects (Operation and Effect Indicators) 
 The operation indicators of this project are the operating rate and annual power failure/outage 
rates of the OHTL. The effect indicators are the overload and transmission/distribution loss rate. 
The achievement statuses of these indicators are shown in Tables 4 and 5, respectively.  

 

Table 4 Operation Indicators 

  

Baseline Target Actual Actual Actual Actual 
2003 2008 2008 2011 2012 2013 

Baseline  
year 

2 yrs. after 
completion 

Completion 
year 

3 yrs. after 
completion 

4 yrs. after 
completion 

5 yrs. after 
completion 

Operating 
rate (%) 

500kV 
OHTL 
Sidi Krir SS 
– Nubaria SS  

- 100 or less NA 80 86 76 

500kV 
OHTL 
Nubaria SS – 
Cairo 500 SS  

- 100 or less   NA 81 79 80 

                                                   
8 Effectiveness rating is determined by taking also into account the impacts of the project. 
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Baseline Target Actual Actual Actual Actual 
2003 2008 2008 2011 2012 2013 

Baseline  
year 

2 yrs. after 
completion 

Completion 
year 

3 yrs. after 
completion 

4 yrs. after 
completion 

5 yrs. after 
completion 

Annual 
failure/ 
outage rates 
(%) 

500kV 
OHTL 
Sidi Krir SS 
– Nubaria SS  

- 0.3 or less NA 0.0 0.0 0.0 

500kV 
OHTL 
Nubaria SS – 
Cairo 500 SS  

- 0.3 or less NA 0.07 0.0 0.07 

Source: Documents provided by JICA, questionnaire response    

Note: There are no baseline figures for operating rate and annual power failure/outage rates in 2003, as the OHTL 
was newly constructed and completed in 2008. 

 

 
Source: Power Systems at 2020: Define the needs of refurbishment and reinforcement,  
The European Neighbourhood and Partnership Instrument (ENPI), 12/2012 

  Note: Lines ① to ⑤ are the 220kV OHTL existed, and 500kV OHTL is the project’s output. 

Figure 1  Distribution Diagram 

 

All indicators of this project, except for the “overload on 220kV OHTL,” have achieved their 
respective target values.  
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Considering the fact that the large-capacity 500kV OHTL has been operating steadily with 
minimum interruptions since the completion of this project, the project’s objective to “ensure 
efficient and reliable transmission of electricity to Cairo and other major power consuming 
regions“ is deemed to have been achieved. Overload on the 220kV OHTL has not been reduced 
as planned for reasons discussed below. However, it would have resulted in much more serious 
consequences (such as premature deterioration, or even destruction in worst cases, of cables, 
transformers, and other related equipment) if overload on the 220kV OHTL in the target regions 
had not been lessened by the implementation of the project, which evidently mitigated these 
threats. From the standpoint of with-without comparison, the effectiveness of the outcomes of 
the project is high even though the indicators concerning the 220kV OHTL fell below the target. 

The reasons, for which the overload on the 220kV OHTL has not been reduced as planned, 
are described below. 
 

Table 5 Effect Indicators 

  

Baseline Target Actual Actual Actual Actual 
2003 2008 2008 2011 2012 2013 

Baseline 
year 

2 yrs. after 
completion 

Completion 
year 

3 yrs. after 
completion 

4 yrs. after 
completion 

5 yrs. after 
completion 

Overload 
(MVA) 

220kV 
OHTL 
Amriya SS - 
Ghazl SS 

225 217 or less NA 260 270 280 

220kV 
OHTL 
Ghazl SS – 
Matameir  
SS 

218 209 or less NA 210 212 236 

220kV 
OHTL 
Matameir SS 
- Bustan SS 

165 152 or less NA 180 145 163 

220kV 
OHTL 
Bustan SS - 
Sadat SS 

186 152 or less NA 230 250 260 

Transmissi
on/distribu
tion loss 
rate (%) 

Entire 
transmission/ 
distribution 
systems of 
Egypt 

13.7 11 or less NA NA 11 NA 

Source: Documents provided by JICA, questionnaire response 

 
1) Power demand of the target regions 

The demand for electricity in the target regions is still rising, and power stations are forced to 
supply power beyond the capacity of the OHTL to meet the needs. In other words, the 
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transmission system as a whole is still insufficient (lacking capacity) to satisfy the demand of 
the target regions9. 
 
2) Increased output of Sidi Krir Power Station and delay in the construction of interconnection 
with Libya 

As a result of the additional construction of the combined-cycle power plant, the output of the 
Sidi Krir Power Station increased from 650MW to 1,350MW, part of which, according to the 
original plan, was to be sent to Libya via the interconnection, which has yet to be completed. 
Because of this delay, electricity is transmitted via the existing transmission grid. This means 
that the present overload problem will probably be alleviated once the interconnection with 
Libya is completed to provide more diverse transmission links. 
 

3.3.2 Qualitative Effects 

Qualitative effects will be discussed as part of “Impacts” in the following section. 
 

3.4 Impacts 

3.4.1 Intended Impacts 

Though the project was expected to contribute to the fortification of the interconnections with 
Libya and other neighboring countries, the development of these interconnections is not 
progressing as intended due to political/economic instabilities in the African region triggered by 
the Arab Spring. However, the intention to reinforce the interconnections is still strong, and it 
was agreed in 2014 to proceed with the interconnection project between Egypt and Saudi Arabia 
(which is scheduled to commence in 2015 and begin service in 2017). 
 

3.4.2 Other Impacts 

1) Impacts on the Natural Environment 
EETC and the General Authority for Fisheries Resource Development (hereinafter referred as 

GAFRD) have signed an agreement concerning the installation of the OHTL traversing Lake 
Mariut. Despite GAFRD’s initial concern over possible adverse impacts of the OHTL on the 
fisheries of the lake, there has been no report of such impacts from fisheries-related individuals 
and organizations, including GAFRD.  

Aside from Lake Mariut, possible environmental impact of this project has not become of 
concern in any other areas.  

 
 

                                                   
9 As described in “3.1.2 Relevance to the Development Needs of Egypt,” EETC is making efforts toward expanding 
its power generation and transmission capacities, yet, both are not presently sufficient to meet the power demand of 
the regions. 



12 

2) Land Acquisition and Resettlement 
EETC has paid about 13,632,000 EGP (approx. 230 million yen) to 557 people as 

compensation for using their land for installing steel towers. While most of the installation sites 
were idle or agricultural lots scattered in desert or other uninhabited land, 40 houses, which 
were located within a 25-meter distance from the OHTL, had to be resettled in accordance with 
the related laws and regulations of Egypt. EETC paid compensation to each of these households 
upon amicably reaching an agreement (the amount of compensation is included in the above 
land acquisition cost). Construction of the substation did not require resettlement of residents or 
acquisition of land. 

 
3) Unintended Positive/Negative Impact 
 It is safe to assume that the implementation of this project has supported the industrial 
development of the target regions, especially Sadat City, which has seen remarkable growth in 
recent years as Egypt’s largest industrial zone10. This project is supporting its growth by 
supplying electricity to the area11. 
 

In light of the above, the project has largely achieved its objectives. Therefore effectiveness 
and impact of the project are high. 

 

3.5 Sustainability(Rating: ③) 
3.5.1 Institutional Aspects of Operation and Maintenance 

1) OHTL 

 Separate local units of EETC are respectively taking charge of the operation and maintenance 
of the Sidi Krir – Nubaria section (O&M of 318 steel towers) and the Nubaria – Cairo section 
(239 towers) in the target regions of this project.  
 The former section is attended by the Alexandria – Coastal Zone Transmission System Unit, 
and the latter by the West Delta Transmission System Unit, each staffed by the following 
technical personnel. 
  

                                                   
10 One of the largest industrial zones in Egypt, consisting of 22 industrial parks. In addition to Sadat, the target 
regions include Natroun, Nubaria, and other major industrial zones. 
11 According to the results of interview surveys with EETC and WDEPC. 
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Table 6 Organizations in charge of O&M of transmission systems in the target regions 

Organizational Unit Position No. of 
persons 

Alexandria – Coastal Zone Transmission System Unit  
(in charge of Sidi Krir – Nubaria section) 

Manager 1 
Engineer 7 

Technician 35 
West Delta Transmission System Unit 
(in charge of Nubaria – Cairo section) 

Manager 1  
Engineer 7  

Technician 70  
    Source: EETC questionnaire response 

Note: Each unit is headed by the manager, and the technicians carry out general operation  
under the supervision of the engineers 

 

 All the above engineers have diplomas from electrical-engineering or mechanical-engineering 
colleges. Technicians are required to undergo training at EETC’s training center and generally 
work continuously in the same unit for 10 years. Therefore, it can be said that technically 
qualified personnel are being deployed to handle the O & M aspects of the project. 
 

2) Substations 
 WDEPC are employing the following personnel shown in Table 7 to operate and maintain the 
substations. 
 

Table 7 Organizational structure for O&M of substations in the target regions of the project  

Department/Section No. of Engineers No. of Technicians 

Operation Dept. 4 4 

Maintenance 

Dept. 

Electrical 3 5 

Mechanical 5 2 
Source: WDEPC questionnaire response 
Note: Electrical staff are generally in charge of operation and maintenance of high-voltage equipment, protective 
devices, and other electrical items whereas mechanical staff take charge of operation and maintenance of control 
devices, alarm management system, and emergency control and other devices. 

  
Of the above staff members, the personnel of the Operation Department are working in three 

shifts of eight hours each. All engineers of both Operation and Maintenance Departments have 
academic background in college or higher education, and all technicians have successfully 
completed a training program at EETC’s training center12. WDEPC also has a similar personnel 
policy to assign its technicians to work continuously in the same department/section for 10 
years or more. Thus, the technical aspects of the operation and maintenance system are deemed 
sufficient. The same engineers have been working continuously at the substations since the start 
of operation. 

                                                   
12 WDEPC’s training is conducted at the training center owned by EETC. 
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 In light of the above, the institutional sustainability concerning the operation and maintenance 
system is high. 
 

3.5.2 Technical Aspects of Operation and Maintenance 

The facilities, equipment, and materials of this project are being operated and maintained 
according to the following operation and maintenance plans. 

 

1) OHTL 

For the Sidi Krir – Nubaria section, live-line washing and helicopter cleaning are carried out 
every three months according to the maintenance plan established by EETC. Live-line washing 
in the coastal areas is often conducted at shorter intervals, as the cables are more susceptible to 
salty wind damage that could lead to insulation failure13. For the Cairo – Nubaria section, dry 
washing is carried out every three months. 

EETC gave a two-week training course on washing operation at its training center in 2013 
and again in 2014, through which, as well as through actual work, the maintenance personnel 
have acquired sufficient skills and experience. 

In Egypt, live-line washing, which is a relatively advanced technical operation, is carried out 
only in the target regions of the project, which indicates the high technical capabilities of the 
staff in charge of the OHTL. Textbooks used for the training at the EETC training center are 
used as work manuals and handbooks, which the staff can always refer to whenever necessary to 
confirm the correct methods and procedures. 

 

2) Substations 

WDEPC is carrying out periodic maintenance work on its substations according to Operation 
and Maintenance recommendation: 

 

・Daily maintenance: visual inspection of all equipment and materials of substations  
・Monthly maintenance; inspection of batteries and SF6 (sulfur hexafluoride) gas  
・Half-year maintenance: analysis of transformer oil samples  
・5-year maintenance: reclosing relay test of transformer protection circuit  
・10-year maintenance: circuit breaker test 
 
Of the above, the 5-year maintenance work (reclosing relay test) has been conducted at 3-year 

                                                   
13 Live-line washing method was first introduced to Egypt in 2014. In the Sidi Krir – Nubaria section, live-line 
washing accounts for 75% of cleaning work while the more expensive helicopter cleaning method accounts for 25%, 
which EETC intends to reduce further. Dry washing is carried out by temporarily suspending power transmission 
whereas live-line washing does not require such suspension as is the case with helicopter cleaning, which can be done 
quickly with high cleansing effect. 
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intervals at WDEPC’s own discretion. 

Staff training is carried out at EETC’s training center according to the yearly training 

schedule. Each year’s training has a different theme, such as transformer, GIS, protection, and 

labor safety.  

In addition to the above, the ultimate technical support is provided by Siemens, the 

manufacturer that delivered the substation equipment, through a hot line that connects the 

substations with Siemens in Germany in case of emergency (however, the hot line has never 

been used thus far). For the operation and maintenance of each equipment item, the staffs are 

using the manuals provided by the manufacturers and the textbooks produced by WDEPC 

training center. 

In view of the above, sustainability of the technical aspects of the operation and maintenance 

system is high. 

 

3.5.3 Financial Aspects of Operation and Maintenance 

1) OHTL 

The budget and actual cost spent for the operation and maintenance of the target sections of 

the transmission grid of this project are as shown in Table 8. 
 

Table 8 O & M Cost of the OHTL – Budget vs. Actual (unit: EGP) 
Year Budget Actual 

2011 3,899,000 3,342,000 

2012 6,405,500 6,127,000 

2013 7,519,500 7,241,000 

Source: EETC questionnaire response 

  

 As shown in Table 8, the budget has been increasing over the past few years, and the 

expenditures have mostly been within the corresponding budget amounts. There were no major 

budgetary constraints for operation and maintenance. The sudden rise in budget since 2012 is 

due to an increase in personnel cost (special allowances for cleaning work).  

  

2) Substations 

Though WDEPC does not manage the operation and maintenance of substations as a discrete 

budget item, the Sidi Krir Power Station has a sufficient budget and maintains an emergency 

fund14 to reserve a certain amount of fund to cope with emergency situations, which indicates 

that the substations are not faced with budgetary constraints that keep them from operating 

properly15. 

                                                  
14 The emergency fund consists of domestic and foreign currencies and is reviewed every six months (according to 
the interview with WDEPC Personnel). 
15 Data related to budgets and actual expenditures were not available. 
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 Table 9 and Table 10 below are the balance sheets of EETC and WDEPC, respectively. In 

2013, the liquidity ratio, which represents the organization’s financial stability, was 53.1% for 

EETC and 68.7% for WDEPC. These are acceptable levels for electric power companies, which 

generally require large capital investment but can expect constant/permanent revenue from the 

sales of electricity16. 

 

Table 9 EETC Balance Sheet        (unit: 1,000 EGP) 

 2011 2012 2013 

Current assets  10,828,442 11,435,794 14,453,373 

Fixed assets 30,704,558 32,387,536 34,519,534 

Total assets 41,533,000 43,823,330 48,976,572 
  

Current liabilities 21,864,189 24,179,330 27,205,445 

Fixed liabilities 14,199,258 13,847,223 14,498,496 

Total liabilities 36,063,447 38,026,553 41,703,941 

Capital stock 5,469,553 5,796,777 7,272,631 

Total liabilities and 
shareholders’ equity 

41,533,000 43,823,330 48,976,572 

  Source: EETC document 

 

Table 10 WDEPC Balance Sheet      (unit: 1,000 EGP) 

 2011 2012 2013 

Current assets  3,893,728 4,402,318 6,453,935 

Fixed assets 13,979,680 15,551,091 17,053,755 

Total assets 17,873,408 19,953,409 23,507,690 
  

Current liabilities 7,204,841 7,945,551 9,381,170 

Fixed liabilities 10,004,508 11,100,324 13,062,858 

Total liabilities 17,209,349 19,045,875 22,444,028 

Capital stock 664,059 907,534 1,063,662 

Total liabilities and 
shareholders’ equity 

17,873,408 19,953,409 23,507,690 

  Source: WDEPC document 

 

In light of the above, the sustainability of the financial aspects of the operation and 

maintenance system is high.  

                                                  
16 In case of Tokyo Electric Power Company, for instance, its liquidity ratio in FY2009 was 40.8% (since the Great 
East Japan Earthquake in 2011, the ratio has been over 100% because of the need to increase liquidity on hand). 
Liquidity ratio is one of the indicators of a company’s financial stability and can be calculated by dividing the current 
assets by the current liabilities. 
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3.5.4 Current Status of Operation and Maintenance 

1) OHTL 

The OHTL has been operating without major problems, serious accidents, or need for major 

repair thus far. Since OHTLs in general have a service life of around 50 years, no specific plan 

for renewal or upgrade has been established. 

 

2) Substations 

The substations have been operating without major problems, serious accidents, or need for 

major repair thus far. Of the main components of substation equipment, circuit breakers have a 

service life of about 25 years, at the end of which an appropriate replacement method needs to 

be determined. While no specific budgetary plan is presently in place, WDEPC intends to 

conduct circuit breaker tests every 10 years and, depending on the result, will consider 

formulating a concrete renewal plan.  

As described above, sustainability of this project from the standpoint of operation and 

maintenance is high.  

 

In light of the above, no major problems have been observed in the institutional, technical and 

financial aspects of the operation and maintenance system. Therefore sustainability of the 

project effects is high. 

 

4．Conclusion, Lessons Learned and Recommendations 

4.1 Conclusion 

The project has aimed at ensuring efficient and reliable transmission of electricity to the 

Alexandria, Delta and Cairo regions, the largest power consumption centers of Egypt, by installing a 

500kV overhead transmission lines between the Sidi Krir Power Station (Alexandria region) and the 

Cairo 500 Substation (Cairo region) and newly constructing the Sidi Krir Substation, and thereby 

fortifying the international electrical interconnections with the neighboring countries. These 

objectives are consistent with Egypt’s development plan and development need, as well as Japan’s 

ODA policy at the times of appraisal and ex-post evaluation. Therefore, the relevance of this project 

is high. 

With regard to efficiency, the project period far exceeded the original plan, as it took much longer 

than expected to obtain approvals and consent concerning land expropriation and site selection for 

constructing steel towers. The project cost also exceeded the planned amount due to increase in raw 

material prices and labor costs. Therefore, the efficiency of the project is low. 

With regard to effectiveness, the large-capacity 500kV OHTL has been operating stably since the 

completion of the project with very low power failure/outage rates. Although the overload on the 

220kV OHTL has not been reduced to the target level, it would have resulted in much more serious 
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consequences (premature deterioration, or destruction in the worst case scenario, of electric cables, 

transformers, and other electrical equipment) if the project had not been implemented. It is evident 

that the project has mitigated these threats. As for the impact, the fact that the industrial districts in 

the project’s target regions are still expanding suggests that the project’s outputs are providing 

underlying support for the industrial development of the regions. Overall, the implementation of the 

project has largely achieved its intended objectives. Therefore, the effectiveness and impact of the 

project are high. 

With regard to sustainability, the institutional organization is properly set in place to operate and 

maintain the transmission grid and substations constructed by this project. No serious problem has 

been found in the technical and financial aspects. Therefore, the sustainability of the project is high. 

In light of the above, this project is evaluated to be satisfactory. 

 

4.2 Recommendations 

4.2.1 Recommendations to the Executing Agency 

The chronic overload on the existing 220kV OHTL still needs to be mitigated, toward which 

the following measures are recommended. 

 

1) Construction of additional OHTL 

 In order to meet the growing power demand of the target regions, it is important for EETC to 

construct additional OHTL, which will lessen the overload on the existing OHTL and thereby 

extend their service lives as well. It will also enhance the reliability of power supply to the 

regions. In constructing additional OHTL, it is important to consider designing a transmission 

system that can cope with future increase in power demand by giving priority to installing 

larger-capacity lines. 

 

2) Swift Resumption of Egypt-Libya interconnection Project 

It is important to start reviewing the F/S and make other necessary preparations as much as 

possible now so that the interconnection project with Libya can be resumed as soon as the 

political and economic conditions of Libya are stabilized. This would facilitate the development 

of other interconnections extending to the Mediterranean Sea as part of Egypt’s long-term plan. 

It could also mitigate the overload on the 220kV OHTL in the target regions of the project.  

 

4.2.2 Recommendations to JICA 

None. 
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4.3 Lessons Learned 

1) Estimation of project period involving land expropriation 

 In this project, the land expropriation process for constructing OHTL and transmission steel 

towers took longer than originally planned. At the time of appraisal, the project schedule was 

designed without identifying the exact number of people to negotiate with on the assumption 

that the negotiation process would go smoothly, as most of the sites were desert or agricultural 

land. However, the actual number turned out to be 557 people, and the negotiation with each 

person took longer than anticipated. JICA and the recipient government are advised to establish 

a realistic project schedule by keeping in mind that compensation negotiation could take a 

considerable amount of time while avoiding optimistically assuming at the time of appraisal that 

the negotiation process would be short as most of the sites are desert or agricultural land not 

needing resettlement.  
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Comparison of the Original and Actual Scope of the Project 

Item Plan Actual 

①Project Outputs 
 

1)Sidi Krir Power Station – 
Nubaria Power Station – Cairo 
500 Sub Station 
① Construction of new 500kV 
OHTL (single circuit): approx. 
230km in total length 

 
2)Construction of Sidi Krir 
500kV Substation 
① Installation of 500/220kV 
500MVA transformer: 1unit 
②  Installation of 500kV GIS: 3 
phases 

1) Sidi Krir Power Station – 
Nubaria Power Station – Cairo 
500 Sub Station   
①  Construction of new 500kV 
OHTL (single circuit): approx. 
217km in total length 

 
2)Construction of Sidi Krir 
500kV Substation 
① Installation of 500/220kV 
500MVA transformer: 2 units 
②  Installation of 500kV GIS: 7 
phases 

②Project Period 
 
 

July 2003 - May 2006 
(35 months) 

July 2003 - May 2008 
(59 months) 

 
＊Project period, including the 

additional work under Output 
2)①  and ② , is as follows:
July 2003 - August 2008 

(62 months) 
③Project Cost 

Amount paid in 
foreign currency 
Amount paid in 
local currency 
 
 
Total  
Japanese ODA loan 
portion 

Exchange rate 

 
5,001 million yen 

 
5,436 million yen 
(Local currency) 
199 million EGP 

 
10,437 million yen 

5,001 million yen 
 
1EGP＝27.2 yen 
(As of Nov. 2002) 

 
4,991 million yen 

 
8,260 million yen 
(Local currency) 
477 million EGP 

 
13,251 million yen 

4,991 million yen 
 

1EGP＝17.3 yen 
(Average between July 2003 

and May 2008) 
＊  Project cost, including the 

additional work under Output 2)
①  and ② , is as follows (only 
differences are shown): 
 

Foreign currency:  
11,370 million yen 
Local currency:  657 
million EGP 
Total: 16,361 million yen 

Note: In this ex-post evaluation, the cost borne by the Egyptian side and the time period for the additional work ① 
and ② under Output 2) are not included in the calculations for determining the efficiency of the project. Figures that 
take into account such additional work are shown in the above table for reference. 
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