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1. INTRODUCTION 

 

 In many countries, access to reliable energy services is constrained by weak infrastructure and limited 

budget. Engaging the private sector in providing energy services in rural areas through public private 

partnerships (PPPs) is sometimes seen as a viable option. One of the main obstacles to establishing PPPs in 

rural areas for improving energy services is a low return on investment. Successful PPP initiatives in rural 

areas therefore require government agencies to work closely with local communities, businesses and 

entrepreneurs at all stages of project development. This approach enhances governments’ capacity to develop 

integrated and innovative solutions to benefit from the private sector’s capital, technical skills and 

operational experiences. It also promotes the private sector’s participation in providing energy services, 

expanding rural energy markets and sharing business risks. 

 

 The project “Enhancing and Improving Access to Energy Services through Development of Public 

Private Renewable Energy Partnerships” seeks to build the capacity of governments and other stakeholders 

of PPPs for promoting renewable energy services in rural areas. Different types of PPPs will be examined 

evaluated in different regions/areas based on economic and social conditions. The project aims to focus on 

countries with special needs, taking into account experiences from different regions. The project is expected 

to demonstrate to stakeholders, particularly the private sector, the benefits of PPP. ESCWA selected Jordan 

from among other countries in the region for the implementation of the project in the region. 

 

 This report is prepared as a deliverable for the project according to the signed agreement between RSS 

and UN-ESCWA. Seven Jordanian case studies on Renewable Energy Public Private Partnerships (RE/PPPs) 

were selected to be surveyed to address their challenges and potential solutions. 
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2. CASE STUDIES OF RENEWABLE ENERGY PUBLIC PRIVATE PARTNERSHIPS 

IN JORDAN 

 

 Eight RE/PPPs case studies in poor and rural areas across Jordan were selected for this report. Seven 

are PV systems (2 are off-grid or stand-alone and five are on-grid type). The current challenges and follow-

up solutions for each case study are as follows. 

 

2.1 Case study 1-  Solar home systems (0.4 kWp each) 

 

2.1.1 Project description 

 

 In 2002, after a joint cooperation between the National Energy Research Centre (NERC), the Jordan 

Badia Research and Development Programme and the Rural Electrification Department/Ministry of Energy 

and Mineral Resources (MEMR), the electrification of Rawdat Al Bendan Village using solar PV modules 

was possible. This village, shown in figure 1, is located 40 kilometres from the main road in the eastern part 

of Jordan near the village of Ruweished, with a population of around 50, living in eight concrete houses, 

sharing only one elementary school. Each house, as well as the school, was electrified with a stand-alone PV 

system with a nominal peak power of 400 Wp. 

 

 

 

Figure 1.  General site photo for Rawdat Al-Bendan village 

 

 The National Energy Research Centre (NERC) was responsible for the design, supply and installation 

of the nine stand-alone PV systems. The site was selected by the Jordan Badia Research and Development 

Program. The Rural Electrification Department of MEMR financed the project through the Rural 

Electrification Fund, which is managed by this department that was set up in 1992. At that time, the 

Government had decided to introduce an additional charge of 1 fills on every kilowatt-hour consumed by 

each utility grid subscriber in urban areas throughout Jordan. The money levied through this charge is being 

used for rural electrification. This programme aims at bringing power to people in remote regions, far from 

the national power grid, with the aid of PV systems. Low-income groups living in the countryside are to be 

given access to electricity through this program. Within the scope of this programme, nine PV systems (solar 

home systems) have been installed in this small village, which are used to provide lighting, radios and 

televisions to the participating households. 
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Figure 2.  Solar home system 400Wp 

 

 The system offers various advantages, such as zero fuel cost, zero pollution and low maintenance. 

 

 In 2009, the expired battery bank for each PV system was replaced with a new one. The replacement 

cost was funded by the Rural Electrification Department of MEMR and NERC was responsible for the 

replacement of the new battery bank for each solar home system as shown figure 3 illustrated below. 

 

 

 

Figure 3.  A new battery bank installed for each solar home system 

 

 

  

  

  ا������  - 1

  

 �� آ��� �� ا����ان، ����ً� �� ���ن ����� ����ت ا����� ����اً ����� ا����� ا������ ا������، ����  

��  ا����ع ا���ص �� ����� ����ت ا����� وإ��اك . �رات ا�������ا���ارد ا������ وا����� ���ود��

��� ا������� ا���م وا���ص، ه� أ�� ا����رات ا����ا����� ا������ ���  ا���اآ�ت ا������ ا������ �� ��ل

اآ�ت ��� إ������ �������، ��� ا����ض ا����� �� ا������رات ُ��� �� ا�����ت ا������� أ��م إ���� ه�� ا���

��ن ���ح ���درات ا���اآ�ت ���  ا������� ا���م وا���ص �� ا������ ا������ ������ ����ت ا�����، ����

ا������� ���� و��� �� ��آ�ت ا����ل  ا������ ����� ��� ا������ت ا������� ا���م وا���ص �� ا������

���ز ��� . ��� ��ا�� �����ا����وع و������ا������ ور��ل ا����ل ا������� وا�������ت ا������ �� �

ه�ا ا���� ��رة ا������ ��� و�� ���ل ������� و�����ة ������دة �� رؤوس أ��ال ا����ع ا���ص، 

وا����رات ا�����، وا����ات ا��������، آ�� ���ز ه�ا ا���� ���رآ� ا����ع ا���ص ا����� �� ����� ����ت 

  .����� ا������، و����� ا������ا����ر��ا�����، وا����� �� أ��اق ا

  

����� و����� ا����ل إ�� ����ت ا����� �� " �� ��ء �� ورد أ���، ��ن ه�ا ا����وع وه�  

��رات  إ�� ���ء ����" ا���اآ�ت ��� ا������� ا���م وا���ص �� ���ل ا����� ا�����دة ��ل �����

� ا������� ا���م وا���ص �� أ�� ����� ����ت ا����� ا������ت وذوي ا����� ��� ���� ا���اآ�ت ��

ا�����دة �� ا������ ا������، ��� ���� درا�� و��ض ���ذج ������ ����اآ�ت ��� ا������� ا���م وا���ص 

 . �� ����� ������، �� ��� ا���ا�� وا���ا�� و���ق ������ �� �� ا���وف ا�����د�� وا��������

��� ا������ ا������ وا������ �� ا��� ���� ا�����ر ا��روس ا������دة وا����ات ��  و���ف إ�� ا���آ��
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د ا��� ا������� ا���م وا���ص �� ���ل ا����� ا�����دة ���� �������� �� أ�� ����� و���� ا����� وا����

  .وا����� وا����ل ا������ ا������� ��������
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2.1.2 Current situation 

 

 The remote eastern desert village of Rawdet Al bendan was finally able to have a source of energy 

after the homes had been without lighting for more than 20 years. The solar panels have become an 

important resource for the village, which lacks basic utility services.  

 

 This new system provides power for lighting, air ventilation and for the use of household appliances, 

such as television sets, radios, washing machines and small fridges. Given as a grant from the Ministry of 

Energy, the solar panels now give residents a free source of energy.  Operating on a system of stored light, 

these solar panels are designed to provide energy to homes on two consecutive cloudy days. The lifespan of 

these systems is 25 years, not including the lifespan of the batteries, which is five to eight years. 

 

 Since their installation, regular maintenance and support for the solar systems have been undertaken 

by the Badia Research Centre and the National Energy Research Centre.  

 

 The systems generally require little maintenance, except for the occasional cleaning of the solar panels 

as well as the monitoring of the batteries. Moreover, these systems are safe and environmentally friendly. 

Since the systems were installed 12 years ago, they have been running well. 

 

2.1.3 Constraints 

 

 The biggest challenge during the implementation phase was buying the system components from 

abroad. 

 

 Because of significant distances between the houses and to avoid difficulties that can arise from 

having a centralized system, each home has its own cost-effective solar photovoltaic system. Located 300 

kilometres from Amman, with 22 kilometres of bumpy unpaved roads, the cost of connecting to the national 

grid would be higher than the PV system installation. 

 

2.1.4 Sustainable follow-up solutions 

 

 One challenge still facing the village is a lack of clean water. The municipality currently provides 

eight litres of clean water every 15 days, far short of what the residents need. As a result, they wash their 

clothes with salty water, which they collect from a spring located down a long and rugged road. A solution 

would be to expand the solar panel project to provide basic services, such as drinking water, to this remote 

village. 

 

2.2 Case study 2-  Standalone PV system (4.5 kWp) 

 

2.2.1 Project description 

 

 In 2004, the National Energy Research Centre installed a photovoltaic (PV) power supply system at 

the Feynan Ecolodge an environmentally-friendly hotel owned by the Royal Society for the Conservation of 

Nature (RSCN). The system feeds the AC, lights and air circulating fans within Feynan Ecolodge (27-room 

lodge) with electricity. The lodge and the PV power supply with a nominal peak power of 4.5 kWp shown in 

figure 4 below were funded through a grant by the United States Agency for International Development 

(USAID). 
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  درا��ت ���� ����اآ�ت ��� ا������� ا���م وا���ص �� ���ل ا����� ا�����دة   -2

  �� ا�ردن

  

وا������ �� ا�ردن، ��� ����� ه��  ا�����ة ا������ ��� درا�� ��� ���ت ������ ا����ر�� ��  

درا���ن �� أ���� ا����� ا������ ��� ا������� �� ا�����، و��� (ا��را��ت أ���� ���� ����� 

و���� ������ آ� �� ا���� ا����� �����وع ). درا��ت �� أ���� ا����� ا������ ا������� �� ا�����

  .وا�����ت ا��� وا���� ������� إ�� ا����ل ا������� آ� ��� ���

  

  )ذروة.آ��� واط 0.4(��� ا������� أ���� ا����� ا���  - 1 درا�� ����  2-1  

  

  و�� ا����وع  1- 2-1    

  

 و����� ���ث و������ ا����� ����ث ا���آ� ا����� ��� ����ك ���ون و�� ��ل ،2002 ��م ��  

ا�������، �� ��و�� ���� رو�� ا����ان ا��� ���  وا���وة ا����� وزارة/ا���� آ����ء ا�رد���، وإدارة ا���د��

ا��و��� ��������ء،  ���ة �� �����ب ا�ردن �� ا����� ا���ء �� ا������ ا����� آ������اً �� 40��� ��� 

ذروة آ�� .واط 400وذ�� �� ���� ا����ام أ���� ���� ����� ��� ������ �� ا����� ���رة إ���� ���� 

�� ������ �� ا�����ن، ���زل ر�� 8���� �����ن ��  50و���� �� ه�� ا����� �� ���رب  . 1 ���� ا����

وو��ً� �����وع ��� �� ��و�� ���� ���زل ا����� ��������ء . و���� �� ا����� أ��ً� ���� ���ر�� ا���ا���

  .ا������ن ������ ا��� ������� ا�� ا���ر��

  

  

  
  

  ��رة ������ ا���م ����� رو�� ا����ان  -1ا���� 

  

ا�����  ا����� ����ث ا���آ� و�� ��م ا�رد��� ���د��ا و����� ���ث ������ ه�ا ا����� ا���ر  

 وا���وة ا����� وزارة/و���� إدارة آ����ء ا����. و��آ�� ا����� ا����� ا���آ�رة أ��� و��ر�� ������

���ءً ��� ��ار  1992ا��ي أ��� �� ��م  آ����ء ا���� ������ ���وق ��ل ا������� ������ ا����وع ��

����ك ����ط �����  آ� �������� ����.واط آ��� آ� ��� ����ار ��� وا�� ر��م إ����� ا������ ���ض
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Figure 4.  Feynan Eco Lodge photo 

 

 The lodge is at the western edge of the Dana Nature Reserve in the southern part of Jordan (about 140 

km North of Aqaba city).  Feynan is home to many ancient ruins, including copper mines from the Edomite 

Period in the ninth century BC,  one of the largest Roman military camps of the second century, of Byzantine 

churches from the seventh century,as well as remnants from an ancient hydraulic system.  The PV system 

design took into account the buildings’ shapes, sizes and energy consumption. The PV generator, which 

converts sunlight directly into DC electricity, was sized at 4.5 kWp to meet the electricity needs of the 

ecolodge, which is about 14 kWh per day. Figure 5 below shows the PV generator producing DC electricity 

converted into AC form via two DC/AC inverters; each is rated at 3 kVA. A sealed lead-acid battery backup 

system of 73 kWh capacity was installed to store DC electricity, which alone is capable to storing three days 

worth of energy. In addition, the system is capable of working as a hybrid photovoltaic/diesel power supply. 
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 ه�ا و�����م ه�� ا����م �� ����� ��و�� ا������ ا������ ��������ء، ��� ���ف. ا�ردن �� ا������ء

ا������ء وذ��  �� ���� ةا����� ا������ ا������ �� �����ن ا���� ا��������� �����ن ا����� ����� إ�� ا�������

 ���� ا��� ا������ ا���� ذات ا������ �� ���� أ���� ا����� ا������، آ�� ���ف إ�� ��و�� ا�������ت

 ��) ا������� ا������ ا����� أ����(أ���� ���� �����  9وآ�� ذآ� ����ً�، �� ��آ�� . ا���� ��������ء ��

و�����  ��� �����د �� ا����� ا��������� ا�����ة �� ا���ءة �����،ا�� ه�ا ���ق ا�����ة ��� ا����� ه��

  .وا���������ت ���� ا��اد�� أ���ة

  

  

  

  ذروة.واط 400���م ا����� ا������ ا������   -2ا���� 

  

����� ا����ك ا����د، آ�� أ�� ���م ���� و� ����ج ا�� ا������،  �� أه�  ���ات ه�� ا�����  

������� و�����ن ا���� �����ن ���  ����� ���� و���� ا����ث، ا����م � ���� ه�ا ذ��، ��نو��وة ��� 

  .ا������

  

ا������� ��م ا���آ� ا�����  وا���وة ا����� وزارة/، و������ �� إدارة آ���� ا����2009و�� ��م   

�آ�� ����ى ����ة ��� أ���� ����ث ا����� ������ ���� ا����� �� ��ل ا����ال ���ر��ت ا������ ا��

ا����ر��ت ا�����ة  3ا����ر��ت ا������ ��� ����� ������� ���� ا����ء ا���� ا������� ���، و��ّ�� ا���� 

  .ا��� �� ��آ����
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Figure 5.  PV generator 4.5 kWp at the lodge 

 

 Feynan’s remote location makes solar energy a good option, with its low cost, easy maintenance as 

well as high quality and reliability. 

 

 The photovoltaic system is designed to serve the lodge’s three floors with daily electricity needs 

through energy-saving lamps and ceiling fans, as shown in Table 1. 

 

TABLE 1.  DESIGN ELECTRICITY CONSUMPTIONS IN THE LODGE 

 

Floor no. Daily consumed electricity (kWh/day) 

Ground 7.48 

First 4.56 

Second 2.17 

Total 14.17 

 

 The total peak power of the loads is about 4 kW. 

 

 Since the installation in 2004, no significant maintenance was required due to the system’s high 

quality. The main advantages include:  

 

- Zero-fuel cost; 

- Almost completely maintenance-free; 

- Pollution-free; 

- Noise-free. 

 

 The batteries were replaced in 2009 with vented lead acid batteries, paid for by the lodge, which at the 

time was being privately run. 
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  ا����ر��ت ا�����ة ا��� �� ��آ���� ��� ���م ���� ����� �����  -3ا���� 

  

  ا���� ا�����  2- 2-1    

  

���� ا���� ا��ا�� ا���  ا������، ��� ا����اء ��� �� ا����ان ا�رد��� ا��� ��� ������� ���� رو  

و��  .��� ��� ا���� ���ة ���ز��� �� إ��رة ا������ ا����� ا����ام ��ل �� ���ً� 20 �� �آ�� ا���ت

���ل �����ة ا������، �����ت ����ة، ��� آ��� ��ا�� �� ����� ا����� ا��� ��وة ه�� ا������ أ���� ا�����

  .ا����� ه�� ���ن وذ�� ���ءً ��� رأي

  

 ا����ة وا����ام وا������ و���� ���م ا����� ا������ ا���آ� ا����� ا��������� ا��ز�� ����ءة  

و������� �����  . ا�����ة وا�����ت وا�����ت ا��اد�� وأ���ة ا�������ن، أ���ة ا��������� ا������� ���

����� ا����ام  ���� أي ��� د�� � ���� ا�����، �ه��� ا����� وزارة �� ����دة ��� ���م ��� ا���� ����ا�

  .ا��������� ا����� ه��

  

   ��� ذ��، ��� و��وة ا����؛ ���ب و�� ��ل ���ر��ت ا������ ُ�����م ا������ء ����ءة ���  

و����� ا���� . ����ً� ا���� ���ن ����� �������� ����� ���ة ا������� ا����� ������ ا����� ه�� ����� ��

  .���ات 8-5ا����ا�� ه�  ا����ر��ت ���ً� ��ن ��� ��� 25 ا����� ���� ا�������

  

وآ�� ذآ� ����ً� ���� ��� ����� وا����ال ا����ر��ت ���� دوري ��� ا����ء ���ه� ا�������، و��ّ�ل   

وا���آ�  ا���د�� ���ر��ت �� ���وع ��� ا���� ������ون �� ��آ� ���ث و���������� ا������ وا����ال ا�

  .ا����� ����ث ا�����
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 The PV system comprises 60 PV modules and was mounted at a 35 degree tilt on a painted steel 

support structure, placed according to recommendations by the building’s architects for optimal shading, as 

seen in figure 6 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.  PV modules for shading 

 

 A naturally ventilated power room within the lodge was chosen to house the battery bank, PV charge 

controllers, inverters and other components as shown in figure 7 below. 

 

 

 

Figure 7.  Battery banks and power conditioning units 

 

2.2.2 Current status 

 

 The lodge is 100 per cent powered by solar energy, heating water through solar collectors, and using 

photo-voltaic (PV) panels to generate what little electricity is used. At night the lodge is lit by candles made 

by women in a workshop at the lodge. 
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 ا������ �� ا����� ����� � ������، وآ�� ه� ���وف ��ن ه�� ا����� ����ً�، ���� ه�� ا����� ���� ���

 د�� ا����ر��ت و������ آ��� �� ����ا� ا���ء ����ى و��ا��� ���، و�� �� ا����� أ��� ����� �������ء

  .ا���زات ا���رة ���� �� ا����ث � ���� ������، و����� ���� و����� ه�� ا�����. ذ�� إ�� ا�����

  

  .و�� زا�� ه�� ا����� ���� ���� ��� �� ���� أه��� ا����� ��� ��ا�� ا��� ��� ���ً�  

  

  ا�����ت ا��� وا���� ا����وع  3- 2-1    

  

 وذ�� ���اً ا���رج، �� ا����م ��ّ���ت ��اء أه� ا���ا�� ا��� وا��� ����� ا����وع ��ورة��   

  .ا������ ا���اق �� ��ا��ه� ���م

  

���م ���� ����� ��آ�ي ����ك  ��ص ��� ���ل ��ً� �� ��آ�� ���� ����� ���م و�� �� ��آ��  

و���، ������� إ�� ���� أ�� �����ت �� ����  ل��� آ� ��� ��ل ا������ ا���، وذ�� ���� ���� ���م

  .���م ���� ����� ��آ�ي ��� ��آ��

  

 آ� 22 و���� ���ن، �� آ� 300 ��� أ�� ������� ������ ا����ا��، ��ن ����� ا������ ا��� ��� ���  

ء ا������، ا������ ا����� ا������ ����� ر�� أ���� ����� ار���ع إ�� ����ة، ��دي ��� و��ة ����

��ا . ������� ر�� أ���� ا����زل ا���� ������� إ�� ا���ا�� ا�����د�� وا����� ا���ى ا��� ���� ��

  .������� وأ��� أر�� �� أن ��آ�� ا����� ا������ آ�ن

  

  ا����ل ا�������   4- 2-1    

  

��  �و���ا���ادات ����� إ��� ���وّد ������� �� ��ل . ا����� �� أه� ����ت رو�� ا����ان �����  

، �� ���� ��� إ�� ��� ���������� �� �������د وه�  ���ً� 15���ر آ� أ����� ��ء ���� ������ ���� 

 و��ّ�� ا�����. ������ ������� ا������، ا��� ����و��� �� ��� ��� ��� ����� ����ة و����� و��ة و����

و�� ا����ل . ا���و��� و������� ����ت ا����ل، ا���ر ���يا����� و� �� ����� ا������ وا��������

ا������� ا���ّ�� �� ���ر�� ا����� ا������ �� ه�� ا����� ������ب ������ �� ا����� و������ ا�����ت 

 .ا������ ا����� ���� ����ب ا������ ا����� ا������� آ��

  

  )ذروة.آ��� واط 4.5(ط �� ا����� ���م ���� ����� ��� ����  - 2درا�� ����   2-2  

  

  و�� ا����وع  1- 2-2  

  

آ�  140 ��ا��( ا�ردن �� ا������ ا���ء �� ���� ����� �� ا������ ��� ��ل ����ن ��� ا�����  

) م.ق 9ا���ن (ا�دو���  ا����ة �� ا������ ا����س ����� �� ���ً� ��داً ����ن و��ّ� وادي ).ا����� ����� ���ل

 �� أ�� وا�� �� ��ً� ا�����، ا�آ�����ت �� ����َ� ������ و����� ����ن. � ا����� أن ��وره� ا����حا��� �

ا��� ���� ) م.ق 7ا���ن ( ا�������� وه��ك ���ر ا������). م.ق 2ا���ن (ا��و����  ا���� �����ات أآ��

  .ه��رو���� ا��� ���� ����م ا����� ���ا�� و��ك ا�����؛ ا����د ���م �� ���ه���� �� ه�� ا������، ��ً�
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 The purpose Eco Lodge is to provide a place for visitors to interact with the local culture, while at the 

same time investing in the community through environmental conservation projects. 

 

 It is the first eco-friendly hotel in Jordan, and there are plans for similar projects in the country and 

throughout the region. 

 

2.2.3 Constraints 

 

 Maintenance is an ongoing responsibility for off-grid systems. 

 

 These systems use batteries to store electricity for the hotel, which are replaced every 10 to 15 years 

(typically less than 10, except for high-quality, industrial-type batteries). A minimal bank of batteries will 

cost at least $1,000, and long-lasting industrial batteries for the same application might cost three to four 

times the price.  Additional challenges include labour and the environmental and financial cost of making, 

moving, recycling and replacing all materials. 

 

 Despite being 90 percent efficient upon installation, PV batteries drop in efficiency as they age and are 

also affected by extreme temperatures. The systems also need an expensive back-up generator. 

 

2.2.4 Sustainable solutions 

 

• Synchronization between the generator and photovoltaic system; 

• Restructuring of the photovoltaic system for compatibility with the energy consumption of the 

hotel; 

• Replacing the current generator with a smaller model. 

 

2.3 Case study 3-  Grid connected PV system (100 kWp) 

 

2.3.1 Project description 

 

 In January 2008, the Japanese government announced their Cool Earth Partnership with Jordan, which 

aimed at supporting the country’s efforts to reduce greenhouse gas emissions and tackle climate change. 

Under Japan’s Program Grant Aid for Environment and Climate Change aid for developing countries, 

Photovoltaic (PV) technology was introduced to Jordan. 

 

 In February 2010, the Japanese government pledged to extend a grant of 640,000,000 JPY 

($7,000,000) to support energy efficiency, further clean energy by solar electricity generation, and conserve 

energy. The PV system was officially launched in February 2012 under the patronage of the Minister of 

Tourism and Antiquities (MOTA) of Jordan. 

 

 The PV system shown in figure 8, with a peak power capacity of 100 kWp, was installed and 

connected to the public grid without any net-metering or feed-in tariff systems as grid connection 

instructions of renewable energy systems were not yet issued at that time. 
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و����� ����� ا���� �������،  ا������ء ا������ ����� ����� �� ���� ����� ������ ����ن و����� ����  

 ا������ ا�����ر ���� ا��� �� ��� ���� ا������ �����ً� ���راً ا������ ا����� �� ���م ���� وه�ا ا���

  .ا����� ا������ ����م ا������ ا����ات �� ا������، ��ً� ا������ تو������ ا�������،

  

، �� ����� و����� ���م ���� ����� آ��و����� �� ��� ا���آ� ا����� ����ث 2004و�� ��م   

و��اوح ه�اء دا�� ��ل ����ن ا��ي  ا������ وذ�� ������ و��ات إ��رة ������ ا������ ا����� ����� ا������

ذروة آ�� ه� .آ��� واط 4.5و�� ����� ه�ا ا���ل ����م ���� ����� ���رة . ���� ������ 27ّ�ن �� ���

 .)USAID( ا��و��� ������� ا������� أد��� وذ�� �� ��ل ���� ������ ا��آ��� 4���� �� ا���� 

  

  

  

  ��ل ����ن  -4ا���� 

  

� ا����� �� ��� ���ل ا����ع ا����� ����� ����� و��آ�� ���م ا����� ا������ ��� ����  

و����� ا����ء ������� إ�� آ��� ا����ك ا������ء، و���� ��� �� ����� ��رة ا����� ا������ ا��� ���م ������ 

ذروة �� أ�� ����� ���� أ���ل .آ��� واط 4.5ا����ع ا����� ا����� إ�� ���� آ������� ����ر ���� ����ار 

���� ��� ��م، و�� ����� ا����ر ا����� إ�� ���ر ����وب �� .آ��� واط 14ـ ��ء وا��� ���ر �ا���ل �� ا����

أ����، و�� �� ��آ�� ���م ���ر��ت ���� آ������� .آ��� ���� 3، ���رة إ���� 2���� ��ّ�ل ��� ��د 

 ���ة و��ه� ا����ل ������ و���� ���م ا����ر��ت. ���� ������ ا����� ا���������.آ��� واط 73���اره� 

  و�� ا����� ����آ� أن ه�ا ا����م ��در أ��ً� ��� ا���� آ���م ��و�� ه��� ��  .����� ��� أ��م ����

 4.5���م ا����� ا������ ���رة  5و���� ا���� . ��ل ���م ا����� ا����و����� �����ً� �� ���� د��ل

  .ذروة.آ��� واط
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Figure 8.  Grid connected to 100 kWp PV system at Dead Sea panoramic complex 

 

 Jordan’s Ministry of Planning selected two locations for the PV installation – El Hassan Science City 

(EHSC) and Dead Sea Panoramic Complex (DSPC). The Solar Energy Project plans to eventually install 

both a 100 kWp Photovoltaic system at the Dead Sea Panoramic Complex and a 280kWp Photovoltaic 

system in El Hassan Science City (campus of the Royal Scientific Society in Amman). 

 

 The complex, located on a steep cliff high above the Dead Sea near Hammamet Ma’in, has a museum, 

an educational centre, a restaurant and a conference hall. It is accessible from both the Dead Sea and Madaba 

by car. As the name suggests, it has a magnificent view of the Dead Sea and nearby hills. The Dead Sea 

Ecological Museum is run by the Royal Society for the Conservation Nature (RSCN), an NGO devoted to 

the conservation of Jordan’s wildlife. It was founded in 1966 under the patronage of the late King Hussein 

and is now under the responsibility of the government to establish and manage protected areas and enforce 

environmental laws. It is one of the few NGOs in the Middle East to be granted such a public service 

mandate. 

 

 In the construction of the project, there was careful planning to ensure minimal impact on the 

environment.  
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 ذروة.آ��� واط 4.5ا������ �� ا���ل ���رة ���م ا�����   -5ا���� 

  

��� ���ف ���م ا����� ا������ إ�� ����� ���� ا����ل ا���������  ��ا��، ���� �� ا���ل �����  

  .1 ا���ول �� ������ و��اوح ا���اء وا������ ا�����ة آ��������

  

  ���ل ا�����ك ا����� �������ء �� ا���ل  -1ا���ول 

  

 ر�� ا�����  )��م/����.آ��� واط(����ك ا����� �������ء ���ل ا�

 ا�ر�� 7.48

 ا�ول 4.56

 ا����� 2.17

 ا�����ع 14.21

  

  .آ��� واط 4و���� ا�����ع ا���� ���رة ا����ل ا��������� ��ا��   

  

 ����� �� ��� ا�����، ه�� ��� ������� ����ت أ�� ��د �� ،2004 ��م �� ��آ�� ا����م ��ر�� ���  

 ا������� وا����� ������ ا����م ا����آ� �� أ�� ����� ا���ق �� ا������ ا����ات أ��� ������ام ا����م

  . ���� �� أ��� إ��

  

  :����� ���� ��� ��� �� ������� ���ا�� ���م ا����� ا������أ  

  

  ؛���ج إ�� و��د��  -

  ؛� ����ج ا�� ����� -

  ؛������ ً�� ���� ���� -

  .����ً� ���ر � -
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Figure 9.  Site view for the Dead Sea panoramic complex 

 

 The Solar Energy Project at the Dead Sea Panoramic Complex was implemented in cooperation with 

the Japan International Cooperation System (JICS), the Ministry of Planning and International Cooperation 

(MOPIC), and the Ministry of Tourism and Antiquities (MOTA). The project’s consultant is Japan’s Nippon 

Koei, and the Japanese firm Marubeni has been commissioned as the contractor, who closely studied the 

benefits of solar power in the area. 

 

 With its position as a major tourist hub, the complex aims to contribute to the awareness of clean, 

renewable energy through education. 

 

2.3.2 Current status 

 

 The Dead Sea Panoramic Complex’s annual power consumption is approximately 382,000 kWh, as 

shown in the figure below. The generated electricity of the DSPC’s PV system is 75,800 kWh, saving the 

complex on average 30 to 40 per cent of its total annual power consumption. 
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������� � ����� ا���ل ا���ّ� د����� ، 2009ا����ر��ت ا������ ����ر��ت ����ة �� ��م  �ا�����و  

ا������ �����م  ا����ع ا���صإ��ى ��آ�ت  ���� إدارة ا���ل ���آ��و����� ا����ا��� ، ا������ ������ ا������

  .���� ا�����

  

ا���آ� ا����� ����ث  �و��� ������ �� أ��اح ا����� ا������ ���ً� 60ورآّ� ا����م ا���ّ�ن ��   

��او�� ���ا���اح �� ����� ، ��� ا�����
o

ا����ن ا��ي �� و��ه�ن، و�� ا����  ��� ه��� ���ذي ��� 35 

، ������ت ا�������� ا�����ر��� ا���� ����ا ������ ا���ل ا����� ا������ ���� و��ً�أ��اح ����� ������ 

  .أد��� 6��� ا���� ا���ر�� دا�� ا���ل آ�� ه� ���� �� ا���� ا����� ����� ����دي ا�وذ�� 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  آ���� ����� ا����� ا������   -6 ا����

  

آ�� ��� ����� ا����م ����� ����� ������ ����� ا�����، ا��� ����ي ��� ���ر��ت ا������،   

 �� ���� ه� ������، ������� ا�� ا����ل ا���آ� و�����ت ا����م ا���ى، آ��وو��ات ا����� ������� ا

  .أد��� 7 ا����

  



 

 

Figure 10.  Monthly average consumption and monthly saving value

 

 As a result of the Solar Energy Project’s Photovoltaic system, it is estimated that the total amount of 

carbon dioxide (CO
2
) to be reduced per year is as much as 90 tonnes. It is hoped that this example will lead 

to increased awareness of the benefits of photovoltaic technology. 

 

2.3.3 Constraints 

 

 A reverse power protection system prohibits the input of excess electricity into 

metering law in Jordan was issued in April, 2012, but the system is still working in the same manner

collecting electricity excess when PV power 

power protection unit shuts down all the inverters.

 

 Because of its remote location, the complex was not granted a net

the grid distribution company.  

 

 When the consumption is low, some inverters are shut down.

 

2.3.4 Sustainable solutions

 

 To ensure minimum wastage during times of low consumption, it has been suggested that storage 

batteries be added to store the electricity that is generated but not used. 

 

 2.4 Case study 4-  Grid connected PV 

 

2.4.1 Project description

 

 The “Sustainable Education through Renewable Energy

Foundation to promote better education opportunities in remote areas of Jordan. Al

Schools, located in the Jordan Valley district, welcomed the in

to generate electricity for their two campuses.
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As a result of the Solar Energy Project’s Photovoltaic system, it is estimated that the total amount of 

) to be reduced per year is as much as 90 tonnes. It is hoped that this example will lead 

to increased awareness of the benefits of photovoltaic technology.  

A reverse power protection system prohibits the input of excess electricity into 

metering law in Jordan was issued in April, 2012, but the system is still working in the same manner

PV power generation is greater than the total consumption

t shuts down all the inverters. 

Because of its remote location, the complex was not granted a net-metering connection permit from 

When the consumption is low, some inverters are shut down. 

olutions 

ure minimum wastage during times of low consumption, it has been suggested that storage 

batteries be added to store the electricity that is generated but not used.  

onnected PV system (24 kWp) 

escription 

Sustainable Education through Renewable Energy” is an initiative through the Princess Alia 

Foundation to promote better education opportunities in remote areas of Jordan. Al

Schools, located in the Jordan Valley district, welcomed the inauguration of a solar energy project designed 

tricity for their two campuses. 

 

Monthly average consumption and monthly saving value 

As a result of the Solar Energy Project’s Photovoltaic system, it is estimated that the total amount of 

) to be reduced per year is as much as 90 tonnes. It is hoped that this example will lead 

A reverse power protection system prohibits the input of excess electricity into the grid. The net-

metering law in Jordan was issued in April, 2012, but the system is still working in the same manner, without 

is greater than the total consumption is the reverse 

metering connection permit from 

ure minimum wastage during times of low consumption, it has been suggested that storage 

is an initiative through the Princess Alia 

Foundation to promote better education opportunities in remote areas of Jordan. Al-Ghwebbeh Secondary 

auguration of a solar energy project designed 
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  ا����ر��ت و���� ا�����  -7 ا����

  

  ا���� ا�����  2- 2-2    

  

 ������� ا����� �� ا�����، و���� ذ�� ����� 100���� ا���ل ����ً� ������ ������� ا������ و�����   

و�� ا���� ���ء ا���ل ������ع ا��� . ��ام ا����� ا������ ا����و����� ������ ا������ءا������، وا��

  .���� �� ��� ���ء ا������ ا����� ��  ا����� ا�����د �� ا���ل

  

 ������ ������اتا ا������ ا������ �� ������ج������  ���� ����� أ�� �� ه�ا ا���ل ا����� ����  

  ا��� �����  ��لا� ����ت ��� ا�����د ا�و�� ا���ق ����� �� وا��وار �������� ���� ، �������ةا�

 ا����ظ ���ر�� �� ا������ر ����� �� ا������ ا�������ت ��� �������ة ���د ا���و ������ ����ت ����� ��

  .ا����� ���

  

 ������ ����� ���دق �دارة �� ا�ردن و���� ا����� �� ا���� ������ ���� أول ��ل ه� ����ن ��ل  

  .ا�و�� ا���ق و����� ا�ردن ��

  

  ا�����ت ا��� وا���� ا����وع  3- 2-2    

  

وإ����� ه� ���م � �� �� ا����م ��� ����� ����� ا��� �������  ا����ء واآ���ف ا����م �����  

و��و��  ا������ء ������ �������ا����� ��� ا�������  ا����ر��ت �� وُ�����م. ��� ا�������  �������

 2009 ��م �� ا����ر��ت ه�� ا����ر��ت ��� ��� ������ ���د، و�� �� ا����ال و��� ا���ل ��������ء ��ً�،

، ���ً� ��ن )��� ���ات �� أ�� ��دة(���  ���ة ��� إ�� ��� آ� ا����ال إ�� ����ج ��� وذ�� ����

 ا��� ����ار ����� ا������� دو�ر، و�� ���� ����� ا����ر��ت 1000� �� ����� ���م ا����ر��ت ا��ا�� � ��

و��� ا���� ه� ا����� ا�����، �� أ��ً� و�� ا������ وا������، ������� ا�� ا����� إ��  .أ���ف ذ�� 3-4

  .ا���ي ا������، وآ��� ا����� ا������ �� ����� و��� و��و�� و����� ا����ص
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Figure 11.  General of view of Al-Ghwebbeh village 

 

 The solar PV system installed in the village of Al-Ghweibeh Village, as shown in figure 11 below, 

was a private-public sector collaboration between the Ministry of Education and Kia Motors Middle East and 

Africa and the president of National Arab Motors, a Jordanian environmental NGO established in 2009.   

 

 Asalah, a sustainable energy company, is responsible for the implementation of the project, including 

the supply, installation and operations of solar modules to generate electricity for Al-Ghwebbeh Secondary 

School for Boys and Al-Ghwebbeh Secondary School for Girls. 
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��� ا��� ������ ���� ا����ر�� ����ءة ���� . � ��� ������ وه� آ��� ا����� ا�����دة�����ر�� آ��  

����،  .آ���واط 4.05���� ��وّد ����� .واط آ��� 4.5 ���ر�� ���رة أنّ ��آ�� ���� �� ا�����، وه�ا 90

ذ�� ��دي إ�� ز��دة آ��� آ� . ا����، ��ن آ��ء��� ���، ������� إ�� ����ه� ��ر��ت ا���ارة �� ������ و��

 ه�ا �� ��� آ��� ��� وه�ا إ�� ���� ا������، ����ج ا����� و������� ��ن ه��. ا����� ا�����دة �� ا����ر��

 و��و��� ������د، ا���اء، ا��� ���� ا�����ر ����� ���� ��د�ً� وذ�� ��� ا������ء ا����م، ��� أن ����

  .وإ��اءات ا������

  ����ل ا������� ا  4- 2-2    

  

  ؛����� ا����� ا�������� �� ���م ا����� ا������ ����� ���� ���ا�� ��� ��� ا����� -

  ؛أ���ل ا���ل ا�����ة �� ���ا�� ���م ��� و����� ���م ا����� ا������ �����ل ه���� إ��دة -

  .آ������ أ��� �� ا������م ����ً�ا����ام ����  -

  

 )ذروة .آ��� واط 100(���� ����� ���� �� ا�����  ���م  - 3درا�� ����   3-2  

  

  و�� ا����وع  1- 2-3    

  

 �����ت �� �����ب ا���� ا���� ��� ��� ����� ��د ����ر ��� ا���� ا���� -���� ����را��  ���  

 وا���ل ا������، ��� ��� ���ه�ة ا���� ا���� ��� را��� إ���� ا��� ��ن �� ���� �� �����، وآ��

   .را��� ����� ا����ن ه�ا �� ا���� وب��

  

���ن ����� ��������ت وا������ات، ������� إ�� ���ت ا����ف وا����ء  ه� ه�ا ا�����  

��� ����� ه�ا ا����� �� ��� ���  ،ا����� ������ ا���� ا���� و���� �� ا����� ����. ا��و�����

����� ���ن ا����ة وا���آ� ا����� �� و������  ،������ ا������ ا������ ������ ا������ وه� ����� ���

 ��� ���� ر���� ���� ا�����ر �� ا���� ا����� �� ��ل، وأ��� 1966و�� ����� �� ��م . ا�ردن

وه� ���� وا��ة ��  .ذ ا���ا��� ا������وإ���ا����و��� �� ��� ا������ ����ء وإدارة ا������ ا������ 

  . ��� ا������ ا��� ا���� دور ���� ����ا������ت ا����

  

 وا������ ا����� �� ������ وا������� ا���ر���� ا���ا�� ����� إذ أ�� آ���ة، أه��� و���ا ا�����  

 ذ��، آ�. وا���������، و��� ����ً� ����� ������ ������، و���ف إ�� ا������ ��ل ا������ت وا����ا��ت ا�����

  .��ا�ً� ������ أ��اً ا����، ا���� -����را�� ������ ا������ �� ������� �� و��د ���م 

  

��� ���م ا����ون ا��و��  �����ون�ا���� ا����  -� ���وع ا����� ا������ �� ���� ����را�� �ّ�  

 )Japan’s Nippon Koei(�� ا����� و، ووزارة ا������ وا����ون ا��و��، ووزارة ا������ وا���ر ،ا�������

  .��ور ا����ول��آ� ��رو����  ����� ����، ي �����وع����را���ور 
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Figure 12.  PV system inauguration at Al-Ghwebbeh village 

 

 With more than 300 days of sunshine a year, Jordan is well-placed to help underprivileged 

communities meet their electricity needs through the use of clean, efficient and low-cost photovoltaic energy. 

 

The project aims to provide the two state schools with coverage of their electrical energy requirements 

through clean and highly efficient solutions. The use of solar energy photovoltaic cells was ideal for their 

high efficiency and durability, while also helping raise awareness of renewable energy. 

 

2.4.2 Current status 

 

 The costs saved by the solar system will be used to cover the needs of the school, including stationery, 

maintenance and renovation. Each school has a capacity of 12kWp, which will produce an annual average 

around1800 kWh per month. This would save around 450 JOD per month for each school. 

 

 The numbers in table 2 show the results of the project. 

 

TABLE 2.  SOME FIGURES ABOUT THE PROJECT 

 

Annual Consumption In the two schools 73,440 kWh 

Annual Cost of consumed electricity  7,665 JOD 

Capacity of Installed System 24 kW 

Cost of Installed System 26,400 JOD 

Amount of Annual Generated Electricity 46,560 kWh 

Expected Annual Savings 7,609 JOD 

Expected Reduction in monthly bill 99% 

Reduction in electricity consumed from grid 96% 

Payback period 2.4 Years 
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  ا���� ا���� –���� ���� ����را��   -8ا���� 

  

����وع  �� ��اآ��� �� ا�ردن ، أ���� ا������ ا�������� 2008�� ��م  �����/�� آ���ن ا�����  

)Cool Earth( �� ���� ات ا�������  � وا����ي�ا������ت ا���زات ا����، ا��ي ���ف إ�� د�� ���د ا���د��ّ����

و���� أن . ا������ �����ان ا������ ا������ و����� ا���ّ�� ��ر ������ ��� ا������إ، �� ا������� ���

ا�������ت ا������ �� ه�� ا��ول �� أ�� ا���� ��� ��� ا������ت ��زات ا������ و����� ا���� ا�����دي 

إد��ل ��������� ا����� ا������ ا����و����� ��� آ�ن ا���آ�� ا������ ���� ا���اآ� ��، و���ا ��� ��� آ��

  .إ�� ا������ ا�رد��� ا�������

  

ي أ �� ������ 640,000,000��ره� ����� ���� �، ����ت ا������ ا�������� 2010 ���ا��/�� ���طو  

���د ا���د �� ����� آ��ءة إ��ادات ا�����، وز��دة ا����ام ����� ������ أدو�ر  7,000,000�� ���دل 

  .ا����� �����وا����� ا������ �� ��ل ����� ا������ء ������� ا������، و���� 

  

��� ر���� ����� وز�� ا������ وا���ر  2012 ���ا��/�� ���ط ��� ���م ا����� ا������ ر���ً�وأُ  

آ���  100���رة  9� �� ا���� �� ���م ا����� ا������ ا����و����� ا���ّ��� ��آ�� و���، ��� �� ا�ردن

���س، أو ����� را��� إ�� ا�����، وذ�� �ن ���� ا� ذروة �� ���� ا������ء ا������ ��ون ��اد.واط

  .�� ذ�� ا���� ��� ������ت ر�� ���م ا����� ا������ �� ���� ا������ء ا������ �� ��� ��درة
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2.4.3 Constraints 

 

 There were no major difficulties. 

 

2.4.4 Sustainable solutions 

 

 The Ministry of Education must encourage solar energy projects in the rural schools. Constraints can 

be overcome by coordination between the public and private sectors. 

 

 Increasing the capacity of the systems will not only satisfy schools’ needs but will also generate 

enough energy to cover nearby buildings.  

 

2.5 Case study 5-  Grid-connected PV systems (1.225 kWp each) 

 

2.5.1 Project description 

 

 Part of the mandate of Mercy Corps is increasing the water supply for more than 500,000 refugees as 

well as host communities by building wells and repairing infrastructure, and financing projects to promote 

conservation. A successful and sustainable model has been reached through the usage of solar technology.  

 

 The Jordanian building company Al Mustakbal was awarded a contract to supply and install 75 

systems in five communities serviced by a Mercy Corps project. At 1.225 kWp capacity, the systems are 

grid-connected. Mercy Corps, ERC and distribution companies (IDECO and EDCO) hope to gain practical 

information and data pertaining to the adoption of PV systems in rural areas, particularly as it relates to 

improving the conditions of low income families. 

 

 Due to the sharp increase in the price of electricity, Mercy Corps has developed community-based 

initiatives for grid-connected photovoltaic projects and water demand management, which could be done in 

coordination.  

 

 Mercy Corps held presentations at local organizations, explaining the system and its expected 

economic benefits. They noted that electricity bills should not exceed 500 kWh/month, as the average 

production of a 1.22k Wp system is 180 kWh per month, while requiring less than 10 m
2

 of rooftop space, 

making it easy to set up in homes. System installation was concluded in May and connected to the grid in 

June 2013. 
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  ذروة.�� واطآ� 100���م ���� ����� ����ط �� ا����� ���رة   -9ا���� 

  ا���� ا���� - �� ���� ����را�� 

  

 ��� ����م ا����� ا������، ا���� ه�ا ا����� ���آ�� ا����م ا������ ا���ا�� �� ا����� ز��رة و���  

 ا���� ����� ����دة �� ه�� ا�����، وه���� ا������ وا����ون ا��و��، ��� �� ا����ر ������ وزارة إ��اف

ه� ��آ�� ���م ���� �����  ا������ ا����� ����وع ا������ وا���ف. ا���� ا���� - و���� ����را�� ا������

ذروة .آ��� واط 280ا���� ا����، و���م ���� ����� ���رة  –ذروة �� ���� ����را�� .آ��� واط 100���رة 

  ).ا�ردن-���ن ا������، ا������ ا������ ��م(����� ا� ا���� �� �����

  

أ���ت ا��را�� ����ح أن ����� ��������� ���م ا����� ا������ أآ�� إ������، �� ��� ����� و  

أن ���م  أ��ً� ا����وف ��ا������ء، ������� إ�� ��ل ا���� �� ا��� ���� ا�����ر ا���وف ا����ا���، و

  .و� ����ج إ�� ا����� �� ا������ ����� ��������� ا�����ا����� 

  

ا������ و����� ا�����دة ا������، � ا���و�� �� ا����ه��إ�� ا���� ا����  -���ف ���� ����را��   

ا���آ� ���وع ا� �������ت ��� ا����خ، وذ�� �� ��ل ����� زوار ا����� ا����� ���ن ����� ��ّ�

  .�و��������� ا����� ا�����

  

  ا���� ا�����  2- 2-3    

  

 آ��� 438,174( ��ا�� ا���� ا���� - ����را�� ���� �� ا����ي ا����� ���� ���ل ا����ك  

 ه� ، آ��)����.آ��� واط 145,872(، وآ��� ا����� ا�����ة �� ���م ا����� ا������ ه� ��ا�� )����.واط

 إ����� �� )�� ا����� 40 - �� ا����� 30( ��ا��آ���  ؛ أي أن ���� ا������ ������10ا����  �� ����

   .������ ا����ي ا�����ك
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Figure 13.  An example of a PV system 

 

 

 

Figure 14.  Grid-connected inverter installed outdoors 

 

 Mercy Corps invited the local communities to invest in the PV systems that were also 75 per cent 

funded by USAID. The unit system was rated at 1.22 kWp and priced at 1,600 JOD cost of a tender awarded 

to the Jordanian Company Mustakbal clean tech in February of 2013. 
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  ا����ي ا������ و���� ������ك ا����ي ا������  -10ا���� 

  

CO(�� ���� أآ��� ا�����ن  ا����� ا������� ا������إ�� أن  ���� ا������  
2

��،  90 ا����� ��ا�� )

  .)Exchange factor : 0.61tCO2/MWh (Source : CDM project(( ـ� و��ً�

  

  ا�����ت ا��� وا���� ا����وع  3- 2-3    

  

�� ا����� ا����� ا�����ة �� ���م ا����� ا������، و��� �� ��ل و��د ���� ��  ا����ل ������  

��م ه�� ا����� ا�����ة، � ��� ا����� إ�� ���� ا������ء ا������ ���� و��د ���� ���� ������ �

 و�� �� ا�ردن �� ��اد ���� ا����س ����ن ا����� ا������ �� ا����� ا���� �� ��� ا�����، ��� ��ر

���م  ���� ����� ���ن �������� �����، ���� ��ال � ��� أن ا����م ، و���2012 أ����/����ن �� ���

��م ا����� ا����� ������� �� ا����� �����ل، � ا������� ا����� �� أآ�� و�� أي �� ا����� ا������

ا���� �� ��� ا����� ���� ���� ����ت ا����، و� ٌ�����د �� ا����� ا������، و�� ��ل آ��� ا����ل 

  .����� ���م إدارة ا����� ���� ��� ا���اآ� ��و�ً� وذ�� ������دة ����ً� �� ا����� ا�����ة ��ر ا����ن

  

 �� ا����س ���� ا���� �� ا����� ����م ��اد ������� ا����ل ��� � ��� و�� ا����� ����آ� أ�  

آ��� و ا������ �� ا������ ����ا������ء ا�رد��� ا����و�� �� ا������ ا����ا��� ������ �����  ��ز�� ��آ�

  .������ �������� و��د ��م�

  

  



 

2.5.2 Current status

 

 For the typical consumer whose energy use is 378 kWh per month at an annual cost of 360 JOD, it is 

reduced by 2,205 kWh per year, which will cut down the yearly cost to170 JOD. The payback period to the 

Jordanian government is 5 years.  

 

 The project enabled citizens

difficult to obtain. The installation of the PV systems in homes offered not only economic benefits but also 

social, cultural and environmental awaren

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15.  Cash flow diagram for installed PV system 1.225 kWp

 

 This project was completed in May (YEAR?) and it has been operating smoothly since then

 

2.5.3 Constraints 

 

 The main challenge is scalability.

 

2.5.4 Sustainable follow up 

 

 The Jordanian government needs to realize the true value of these projects, and subsidize similar 

projects from the Renewable and Energy Efficiency Fund.

 

2.6 Case study 6-  Grid-connected PV systems (240 Wp each)

 

2.6.1 Project description

 

 The National Energy Strategy of 2007 to 2020 requires that Jordan reduce its reliance on external 

sources with 10 per cent reliance on renewable energy; as a result came the first citizen
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  ا����ل ا�������  4- 2-3    

  

 ا����� ���م ��� �� ا�����ة���� ا��������� ا� ��� ��م ا����ام ،�� ا����� أن ه���� ���� �����  

 ا����� ������ ���ر��ت ا �� ا�����ح إ������ �����؛ أو��ت �� ا����ل ����كا ا����ض �������� ا��

  .��� ا������ �����ا������

  

  )آ��� واط 24(���م ����ط �� ا�����   - 4درا�� ����   2-4  

  

  ��وعو�� ا��  1- 2-4    

  

ا��� ���ف  "ا�����دة ا����� ��ل �� ا�����ام ا������"����ان  ����� ا����ة ����� ���درة ��ل ��  

 ����� �� ���ا���  ا�������،ا������  ��ارس �ر�� ا������، �� ا������ ا������ �� �����ا� ��ص ����إ�� �

  .���ر���� ��ءا���� ������ ا������ ا����� ���وع �����ح� ا�ردن، وادي

  

  

  ���� ��م ����� ا������  -11ا���� 

  

 ���ة، ه� 12���� �� ا����  ا������، آ�� ه� ���� �� ا���آ� ا����و����� ا������ ا����� ���م  

 �� ��ل ا���� ا���ّ��� ا������ ا���ص وا����ع ،وا������ ا������ �زارة����� �ا� ا���م ا����ع ���ا����ون 

وا���آ� ا������  .�����راتا������  ا������ا���آ�  ور��� وأ������ ا�و�� ا���ق �� ���رز� آ�� ���آ�

 ا���ازن و�� أه�ا��� ����� ،2009 ��م �� ����� ������ ���������  ه� ا�ردن آ�� ا������ �����رات

  .������ ا������ �����ر��ت� ا���� ز��دة ��وا����ه��  ا������؛ �� ا�����
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energy system in the Middle East implemented in the Governorate of Tafila, which combines solar energy 

(photovoltaic) with smart grid in cooperation with the electricity company. The main challenge of the project 

is to create a shift from traditional to renewable energy at all levels – from the local community to the 

government, private sector, NGOs and academia.  

 

 In May 2011, Petra Solar, a Jordanian alternative energy company, launched the “Let Jordan Shine” 

initiative at the US-Jordan Business Forum. The project entails sourcing and installing 1,000 smart solar 

SunWave systems on rooftops in Tafila, building a network operations centre at the Tafila Technical 

University (TTU), training TTU students and faculty on solar and smart grid technologies, and designing and 

building communications infrastructure for research. The Royal Scientific Society’s (RSS) role was to 

supervise the operations of installation of the rooftop-installed solar systems carried out by Petra Solar. The 

process was completed in August 2012. 

 

 The table below shows how the modelling of an innovative partnership between the public and private 

sectors came to be: 

 

TABLE 3.  ROLE DESCRIPTION FOR STAKEHOLDERS 

 

RSS Petra Solar Tafila Technical University 

� Supervised the installations done by 

Petra Solar. 

� Approved the installation of the 

roof top installed by Petra 

Solar’sSunWave™ AC Solar 

systems from the Petra Solar team. 

The approval was based on the 

local/international Photovoltaic 

system installation standards as 

well as the wide experience of the 

RSS commissioning team in 

photovoltaic systems. 

� The installed systems passed the 

quality inspections.Verify locations 

of the systems with the “as build 

map”, check and approve the 

conformity of the serial numbers 

for each unit with the data base.  

(Annex 2) 

� Approval of the design and material 

acceptance (design package 

approval). 

� Draft and sign agreements with 

home owners. 

� Identify non-compliance with the 

PV module warranties. 

� Set expectations with community 

members. 

� Mobilization. 

� Field assessment, design and 

engineering. 

- Prepare maps for the 

deployment area used for 

marking zones and houses. 

- Prepare and fill out site 

survey forms. 

- Training for the students and 

IRADA on the site survey. 

- Site survey for all houses in 

the designated area around 

TTU. 

� Training; 

� Installation; 

� Commissioning and start-up; 

� Performance monitoring. 

 

� Coordinate and encourage 

involvement of students. 

� Host the Network Operations 

Centre. 

� Encourage students to study 

renewable energy for future 

employment prospects. 

 

 

 Petra Solar used Trina Solar TSM-240-PC05 crystalline photovoltaic solar panels with a maximum 

efficiency of 15 per cent and a maximum power output of 240W. The Smart Energy Module integrated with 

each AC Solar Module provides individual monitoring and control of each solar panel. The SunWave 

Communicator is a two-way communications system allowing individual monitoring and control of each 

SunWave AC Module. Monitoring of the AC Modules is achieved via the Smart Energy Portal, which 
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  ا����ح ���م ا����� ا������ �� ���� ا������  -12��� ا�

  

 ��ر�� ذ�� �� ��� ا����وع، ������ ا�����ا�� ا����� ���ل �� �����ا�� ،����� ��آ� ا����  

 ا������ و��ر�� ������ ا������� ا������ ���ر�� ا������ء ������ ا������ ا����� و��ات����� و و��آ��

  .�����ت ا�������

  

 300 �� أآ�� ��� ه��ك ا�ردن،ا��ي ����� ��  ����ا� ���خا� إ�� ا�����دة �� ا����وع و����  

و���ف إ�� ����� ا������ت . ا��ا�� ا���م �� ا���� ��ء �� ����ت ����� ������ ��م���� آ�  ��م

ذات  �����ا�و ������ا����� ا������ ا ا����ام ��ل ��وذ��  ا������ء �� ��ً� ا��� ا������� ا���ارس

  .������ا������ ا�

 �� �����������  ���ءةو� ����� ���ل ��ل �� ا��������� ا����� ����� إ�� ا����وع و���ف  

 ا������ ا����� ���� ا����ام آ�نو. ا����� �� ا��������� ������وذ��  ��ً� ا��� ا������� ا���ارس

و������� إ�� ذ��، ��ه� ا����وع ��  ؛و���ه� ا������� ا������ ����ء��� ا�����، ه�� �� ً������ �����ا����و

  .ا�����دة ا����� ����ت �� ا����� ا������ وأ��اد ا���ا���� �����

  

  ا���� ا�����  2- 2-4    

  

 ،����ا�� ���� ���� �� ا���ك �� �����ب �ن��� �����تو������  ��ر���� �� ا����وع ه�ا ن���ّ�  

 ���� آ���واط 1800 ��ا�� ا������ ، و���� ا����م ����ر�� ��� آ��� واط 12�� ��رآ�� ���م ��� �� ��

��� ا����� ا�����رة ا��������� ����ً�  ��ر��، ��� ����َ� د���ر 450 ��ا�� ����� ���� و��. �� ا����

 ا������ت ������ � ا���ّ��ة����ر���� �� ��ل ا����ام ����� ا����� ا������ ا���آ���، وا������ ا�����

   .ا���ر��� ا���ا��و�����  آ����� �����ت ا������ ����ر�� �����
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comprises two main functional modules. The Energy Management System (EMS) module enables the user to 

access energy generation data via a secure web browser in the system owner’s operations centre. 

 

 

 

Figure 16.  An installed PV system 

 

2.6.2 Current status 

 

 To assess the socio-economic impact of the project on the region, a questionnaire was distributed. The 

feedback showed a clear reduction of up to 20 per cent electricity bills starting in the first three months, 

reported by 70 per cent of the respondents. And 94 per cent of respondents agreed that their awareness of the 

importance of renewable energy had increased, together with their general knowledge on Renewable Energy 

and the community impact shown in table 4. 

 

 The project served as a new ground breaker by bringing both solar power and the smart grid to the 

region to produce clean, safe renewable energy, along with a wireless smart grid communication network 

throughout Tafila. 

 

 Given that all respondents were aware of Jordan’s energy challenges specifically limited energy 

sources, higher energy prices and electricity generation, almost all respondents – 95 per cent – agreed that 

having such systems will lead to a reduction in Jordan’s energy bill, and hence would be suitable for other 

governorates. 

 

TABLE 4.  THE COMMUNITY IMPACT 

 

Output Impact 

A local team from the community in Tafila was hired 

and trained in installation 

(a group of 13) 

Job creation and knowledge transfer  

A group of student were trained to survey installation 

sites 

Technical experience that can be leveraged for job 

opportunities 

 

 This system laid a foundation of smart grid systems that will result in numerous future benefits, such 

as reapplying the principle in other locations. This technology is key to the transformation to “smart 

communities” and the continued spread of renewable energy to homes and public spaces.  
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  ا�����د�� �����وع ����� ا� 2 ا������ت  �� ا���ولو����   

  

  ����� ���وع ��ر��� ا������  -2ا���ول 

  

  ���� واط آ��� 73,440   ���ر����� ا����ي ا�����ك

  واط آ��� 24  ا����م ا����� ��رة

  أرد��  د���ر 7,665  ا������ء �����ك ا������ ا������

  د���ر أرد�� 7,609   ا���� ا����ي ا�����

 د���ر أرد��  26,400  ����� ا����م �����

  ���� واط آ��� 46,560  ����ً� ا�����ة ا������ء آ���

 �� ا����� 99  ا������ ا�����رة �� ا������ ���� ا����

  �� ا����� 96  ا����� �� ا�������� ا��������� ا����� ���� ا����ض

  ��� 3.5  ��ة ا���داد ��� ا����م

  

  ا�����ت ا��� وا���� ا����وع   3- 2-4    

  

 ���ت أو ����ت ر����� وذ�� ���اً �������ة ا�����ة ا������ ���� أي ��ا�� ����� ا����وع ��  

 .، إ���� إ�� ا���اآ� وا����ون ��� ا������� ا���م وا���صا����� ��� ����� ���ةا� ا����� ا���� �����

ا���� و����ً� ��  إ�� ا����لا����� ا�����ة آ��� ������ ���م ����� ا���ر���� و�����  و��� ا������

  .ا������� ����و�� ���وز ه�ا ا��� ������ام ا� ،��ر�� ا����ت

  

  ����ا��� ا����ل  4- 2-4    

   

 ا������، ا���ارس �� ا������ ا����� ���ر�� ����� ����� وا������ ا������ وزارة�� وا���ت   

ا�����ت �� ��� ه��  ����� �� ا����� ����و��� أ�� . ������ا� �����ا� ����ا���ارس ذات ا� و����ً�

 ا����� ���ر�� ����� �� ذ�� ����� ،وا���ص ا���م ا������� ��� ا����ون����� و�����  �� ��ل ا����ر��

  .ا������� ���ا ا����وع ��ا���ر�و���ز �� ا���ا���� ���ً� �����ر��  ا������

  

و�� ا����ل ا������� ا��� �� ا����� ������� �����ً�، ز��دة ��رة ���م ا����� ا������ �����   

  .ا������ ا����ورة ����ر����

  

  )آ��� واط ��� ���م 1.225(�� ����� ������ �� ا�����  أ���� ��  - 5درا�� ����   2-5  

  

  و�� ا����وع  1- 2-5    

  

ز��دة إ��ادات ا����� �آ�� ��  Mercy Corps)(أه�اف ا������ات ا������� ا������ �� وآ��� ��   

���ر�� ����� ا�و �،����ح ا����� ا�����اا���ر و إ���ء وذ�� �� ��ل ،ا������ ��د ��و ��� 500,000

���ز ���� و����ام ���ا ا���ف �� إ ��ّ��و�� . ����� ا������������ ا����� ��ا��ت ��آ�� وإ���ء ا������� و

  .ا�����������ت ا������ �� ا� ��ل ا����ام ��������� ا����� ا������

  

   ��وع،��� ����� ا��ا�������  ���ق�� ��آ� ِ�ُ� ،ا���وض ����� ������� �� ����� ������و  

���وع  �����ت ����� �������� ا����� �� ����  ً����� ����� ����� ���م 75ا������ ��ر�� و��آ�� 
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2.6.3 Constraints 

 

• System size per home; 

• Community acceptance; 

• Inverter performance; 

• Net-metering application. 

 

2.6.4 Sustainable solutions 

 

 People must realize the importance of an innovative partnership model in which each side works from 

their own strengths.  This project was a good example of the public and private sectors, NGOs, academic, 

and local communities working together. 

 

 The government must play a strong role in supporting green technology to create a green economy, 

starting by engaging with local communities. This ensures ownership and sustainability by locals. In this 

case, engaging the community through an established project (IRADA) was a major factor in gaining their 

trust and support.  

 

2.7 Case study 7-  Grid connected PV systems (65 kWp) 

 

2.7.1 Project description 

 

 One example of a Jordanian private company collaborating with the public sector in environmental 

projects is EDAMA, which has been working on renewable energy and development projects in remote 

areas. 

 

 The company conducted a feasibility study in the village of Fefa (Ghor Fefa), where there were 235 

electricity subscribers. The annual energy consumption in Fefa is 398,000 kWh. The cost of the total 

consumed energy is 71,000 JD a year, of which 40,000 JD is subsidized by the government.  

 

 The village of Fefa in Karak was chosen as Jordan’s first eco-village project because of its poverty and 

remote location. In 1999, the Royal Society for the Conservation of Nature (RSCN) established the eco-

village due to its environmental diversity, including endangered species, along with year-round sunshine, 

ideal for harnessing solar energy.  This site’s 3,700 residents live in 400 houses, while another 200 live in 

tents it the nearby area of Mamoura.  Of the 400 households, 235 are subscribed to the electricity distribution 

company (abbreviated as EDCO), while the remainder are either connected to the grid illegally or not at all. 

This system was funded and installed by Arab Potash, a Pan-Arab company headquartered in Amman, 

specializing in harvesting minerals from the Dead Sea. 

 

 The village of Fefa is located about an hour’s drive south of Amman. Its unusually sunny climate, with 

warm winter and very hot summers, and with an average range in temperature of 10 to 45 degrees Celsius, 

make it ideal for harnessing solar energy. 
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)(Mercy Corps � و���� وآ���  .�� ���م�آ��� واط  1.225��رة)Mercy Corps(  ����� ���ون �� ه������

ا������� �����ت ا�������ت وا������ل ��� � )EDCOو IDECO( ء�����ا����ع ا������ء و��آ�ت ��ز�� 

����� ��وف ا��� ��� �� ا����� ا������، و� ���� �� �� ����� ��ا����� ا����و����� و����� ������ام

  .ذات ا���� ا������

  

 )Mercy Corps(��ا�� ���� ا���ا��� ا���������، ه���  �ا������ ا��������� و������ ����ا�� ���و���اً   

���درات ا�������� ��� ا� وإدرا�������� ا������� �� ا����� و���ر�� ا����� ا������ ا���� ����� إ��

دارة إ���ر��  ا������ت���� ا�� ذ��، �� ا����� ����� و���. ا����� �� ا�ردن ا���� ��� ا����� ��دارة

  .ا����� ��������ء ا��ز�� �� ��ل ����� ا����� ا����و����� ا���� ���

  

���� ا����� ��و��ت ��������ت ا������ �� ��������� أ )Mercy Corps(� ���و�� ��ل ا����وع   

وأو��� أن ��ا��� ا������ء ��� أ� . ���� ����� ا����م وا���ا�� ا�����د�� ا����������  ،ا������

آ��� واط ����  180ه�  1.22kWpإ�� أن ����� إ���ج ���م  ة���، ����/���� طوا آ��� 500����وز 

م 10أ�� ��  �����، �� ��� ����ً�
2

�� ���� ا������ و ���� ������ ����� ا����، �� ���� ه�� ا� 

��� ������� ����ل ����، و��رت ��ه�ة ��/وا����� ��آ�� ا����� �� أ��ر. �ا����� وا������ت����زل ا

  .2013����� /����ان

  

  

  

  � ����� �� ��آ��� ��� ا����وع ���ل ��� ���م ���  -13ا���� 
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Figure 17.  Map showing Fefa village 

 

 The solar photovoltaic systems were installed at 65 kWp total capacity atop the village’s health center,  

mosque, the boys’ and girls’ schools, teachers’ dorms, the kindergarten, as well as the RSCN building. 

 

 The installation also included three lighting columns for solar photovoltaic-generated electricity in the 

area inhabited for several months out of the year by Bedouins. 

 

 The locations for the three biggest PV systems (namely, Fefa Mosque, Fefa Boys High School and 

Fefa Girls High School) are shown on the Google Earth map below:  
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  ����م ���� ������� ���� �� ا���رج) ���ب(��ّ�ل ���   -14ا���� 

  

�������ر  �� ا������ت ا������ أ���ء ا������ت ا�������� )Mercy Corps(د�� وآ��� �� ������   

، )(USAID  ا������� ������� ا��و���ا��آ���  �� ا����� 75�����  �������� ا����� ا����و����� ا��� �ّ�أ�� 

 ���ق ��� ���آ� �يا� ، و��ً� ����ضد���ر 1,600ذروة .آ��� واط 1.22���رة و���� ����� ا����م ا��ا�� 

  .2013���ا�� /ا������� ����������� ا������ ا�رد��� �� ��� ���ط

  

  ا���� ا�����  2- 2-5    

  

��ّ�ر  ���/���� واط آ��� 378 � ������ ا��������� ا����آ����  ا��يا�����دي  �������� �������  

����ار  ا����ي ا�����ك ���و��� ��آ�� ا����م و������ �� ،����ً� د���ر 360 ����� ا�����رة ا��������� �ـ

ً� ��ن ����ً�، ��� د���ر 170ا�����رة ا��������� ����ار  ����� �����دي ا��  �� ����ً� ���� واط آ��� 2,205

  . ���ات 5 �ه ا�رد��� ������� ��� ا����م  ا���داد ���ة

  

 .����� ا����ل�� ا����  آ�ن ، ���ا����و����� ا����� ����� ���ا����و��� ا����وع �  

ا����ر��  د�� ��ا��������� ا�����ا�� و وا������ ا������� ا����زاد  وإ���� ����ا�� ا�����د�� �����وع،

  .� ا������ �� ا�������ا����اء �
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Figure 18.  Google earth map for Fefa village showing Fefa Mosque, 

Fefa boys high school and Fefa girls high school location 

 

 The project aims to give this impoverished village the resources to cover its energy requirements 

through clean and highly efficient solutions. The use of solar energy photovoltaic cells, with their high 

efficiency and durability, helped raise awareness in the community of the importance of renewable energy. 

 

 Figure 19 shows some Fefa village buildings. 
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  ذروة.آ��� واط PV 1.225 ���م ������ ا����� ا����� ����  -15ا���� 

  

� � ا����، ذ�� ���و�� زال ���� ���� ���  ����/أ��ر ���و��أ ������  ا����وع ه�اا����� ��آ��   

  .ا������ ا������ ��و��د ��د ���� 

  

  ا����وع وا������ ا� ا�����ت  3- 2-5    

  

�� ��ا�� ا����وع ����ت، ��� آ�ن ا����ون ��� ا������� ا���م وا���ص �� ه�ا ا����وع آ��ً�   

  . ����� أي ����ت ���� أن ��ا�� ��� ه�� ا����ر��

  

   ا�������ا����ل   4- 2-5    

  

  .����ود ����وآ��ءة ا� ا�����دة ا����� �� ������ ���ر�� ���� �����  ا�������� وا���ت   

  

  )ذروة ��� ���م.واط 240(أ���� ������ �� ا�����   - 6درا�� ����   2-6  

  

  و�� ا����وع   1- 2-6    

  

���  ����د�ا���� ا�ردن �� �، )2020-2007���م (ا����ا����� ا������ ������ و��ً� �����   

��ءت ����� ���� و ����� ا�����دة؛ا�����د ��� ا �� ��ل �� ا����� 10����� ������ ا���ر��� ر ا����د

ا�����آ� ����ا�� ) ا����� ا��� ���� ��� ا����� ا������ وا����� ا��آ��(����� ا��آ�� ا������ ا���� أ �أو�

���ض ا����وع و. ا������ء��ز�� ������ون �� ��آ�  �� ������ ا������ ���ت�� ا���ق ا�و�� ��� 

�� ا����� ��� ا�����دة ���  ا����ي ا������ �� د�� ا����� ا�����دة ��ً���� ��ا��� ا������ ا��� ���� 

  ا����اآ��ا����رات 

  �� ا����� 75���� ����� 
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Figure 19.  Fefa buildings 

 

 The table below shows an average monthly consumption of electricity and the properties for the 

selected sites. 
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�����ون ��� ا������ وا����ع ا���ص وا������ت ��� ا�������  ���ذ�ً� آ�� ���ض ،����ى ا������

  .وا�و��ط ا�آ�د����

  

�� " ً�ردن ��������� ا�" ���و�ً� ����انأ���� ��آ� ���ا ������ ا������  2011 ����/��رأ��   

���� �����  ���م 1,000��ر�� و��آ��  ا����وع�����ل، و��� ه�ا  ا�ردن –����ى ا�����ت ا�����ة 

�� ����� ا������ ا������  وا���ا��������ت ����� أ��� ا����زل �� ا������، و���ء ��آ�  )(Sun Waveذآ� 

)TTU(،  �ً��ر�� ����� ا������ ��� �����ت ا����� ا��آ�� وا����� ��ر�� ا���ب وأ���ء ه��� ��و��ّ�� أ

ا������ ا������ ا������  آ�ن دورو .����ت ���� ا���� ا�������ا������، و����� و���ء ا����� ا������ 

��آ� ���ا ������ ا��� ������  ��������اف ��� �����ت ��آ�� أ���� ا����� ا������ ا������ ��� ا� ��ً���

 30��  ����راًا ا����رب وا������� �����ت �، وأ������ ��������م  1,000و�� �� ��آ�� . ����ا��

  . 2012 أ����/�ب

  

  .� ا���ول أد���، ا���اآ� ��� ا������� ا���م وا���ص ودور آ� �����و��ّ�  

  

  و�� ��ور ا����ت ا������  -3ا���ول 

  

  ����� ا������ ا������  ا��������آ� ���ا ������   ا������ ا������ ا������ 

ا���اف ��� ��آ�� ا����� ا���  •

  .��آ� ���ا ������ ا������ ������

��� ����� ���� ��آ�  ��ا��ا�� •

���� ���ا ������ ا������ ���آ�� ا�

��� ا���� ا������ 

Solar’sSunWave ™AC  .

ا�������  إ��وا����ت ا���ا��� 

��� ا��و��� ������ ا��/ا������

�� ���ة ���� إا����و����� و

ا������ ا������ ا������ �� ه�ا 

  .ا����ل

���� ������ ا���دة  ا���آ� �� •

  .داءوا�

 ���"���� �� ��ا�� ا����� ا� •

�ر��م ا، و��ا��� "����� ا����ء

��  و�������� ا�������� ��� و��ة

 �������ة ا������ت وا���ا��� ��

  .)2ا����� (

  .ا������ و���ل ا���ادا���ا��� ���  •

������ت �� أ���ب ا������  •

  .ا����زل

��م ا�����ل �� ���ت �����  •

  .ا������ت ��� ا�����

  .�����ت �� أ��اد ا������ا� ����� •

  .�����ا� •

  .ا������ وا������و����� ا����ا��، ا� •

إ��اد ��ا�� ������� ا��� آ���  -

�����م ���� ����ت ��� 

  .ا������ وا����زل

إ��اد و��ء ا����رات ���  -

  .����ا��

��ر�� ��ب ا������ ���  -

  .�����ا��� 

��� ا����� ����� ا����زل ��  -

����� ا������  ����� ����� ��ل

  .TTU)(ا������ 

  .��ر��ا� •

  .ا������ و��آ�� ا����م •

  .و��ء ا������ ��ربا�� •

  .ر�� ا�داءو •

  .����� و����� ���رآ� ا���ب •

  .ا����� ��آ� �����ت ا������ •

�ت ����� ا���ب ��� درا�� ���� •

 ا����� ا�����دة �� أ�� ��ه��

  .���اء أرد���� �� ا�������
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TABLE 5.  THE MAIN SELECTED SITE PROPERTIES 

 

Distance 

between roof 

and meter 

Meter 

type 

Available area 

on the roof 

System capacity 

(kW) 

Monthly consumption 

average (kWh) Column 1 

20 m 

single 

phase 100 m2 5.138461538 668 RSCN 

10-15 m 

single 

phase 110 m2 11.60769231 1509 Health centre 

10-15 m 

single 

phase 80-100 m2 6.6 886 

Teachers’ dorm 

(male) 

10-15 m 

single 

phase 60-70m2 3 397 

Teachers’ dorm 

(female) 

 

 

 

Figure 20.  An example of installed PV system 

 

2.7.2 Current status 

 

 Fefa has become an initial turning point from traditional to renewable energy sources and a model of 

an eco-friendly village. 

 

 The money saved by the system will be used for the essential needs of the village. 

 

 The installation locations – either on the roof or next to the building – for each PV system depends on 

the availability of free space. The following table notes the capacity of the PV system for each building and 

average savings expected per month. 
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-Trina Solar TSM(ا������ ��آ� ���ا ������ ا������ ���� ����� �� ��ع �� ه�ا ا����وع   

240-PC05(240 ��رة ���ى ���اره� و� �� ا����� 15���ءة �ا���اح ا������ ا������ ا����ر��  �� ��� ؛ 

ا���  )EMS(��ة ���م إدارة ا����� إ��اه�� ه� و و����� ر�������، ���م ا����� ا������ ا��آ�و��� . واط

�� ��آ� �����ت  ��������� ا����� �� ���� ���� ا� ����� ا������م �� ا����ل إ�� ا������ت ا����� ��ّ�

  .���� ا����م

  

  

  

  �� ا������ �� ا���������م ا���  -16ا���� 

  

  ا���� ا�����  2- 2-6    

  

��� ���ن ا������، وأ���ت  ا�������ت ��زّ�� أ�� ����� ا��� ا������� وا�����دي �����وع وُ  

�� ا���� ا�����  ��� ����رة ا������ء ��ءاً �� ا����� 20-1��  ً�وا�� ً�ا��������ت ا���������� ����� 

أن و���� �ه��� ا����� �� ��� �� �� ا����� 94وا�� ، و�� ا��������� �� ا����� 70�ا ذآ� ه�� ا�و��؛ و

ا����� ا�����دة  �إ�� ��� �� ا������ ا����� � ، ���ً�ازدادا�����دة ���ا��� ���ي ا����� ا������ �� 

  .4� �� ا���ول ه� ��ّ�آ�� ا������  ه� ���و�����

  

ا����� ا��آ�� إ�� ا������  و�����ا����� ا������  إد��ل���ة �� ��ل ���ق � ��� و��� ا����وع ���  

 إ�� ��� �� ���� ا����ت ������ �� ���� أ���ء ا����� ا��آ�� ����ج ا����� ا�����دة ا������ وا����، ���ً�

  .ا������ ��

  

���در ا����� �ود�� ���� �� ���ي ا����� �� ا�ردن، و������ إ�� أن ���� ا����رآ�� ��� �ّ�و  

�� ا����� �� ا��������� ���  95���رب ��� و�� ا������، وار���ع أ���ر ا����� و����� ا������ء، وا�� �� 

 ���و��د ��� ه�� ا����� �� ���� أ���ء ا������ ��ف ��دي إ�� ا����ض ����رة ا����� �� ا�ردن، أن 

  .���ت ا���ىه�ا ا����وع إ�� ا����أو�� �������� ������ 
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TABLE 6.  THE CAPACITY OF THE PV SYSTEM FOR EACH BUILDING 

AND THE EXPECTED AVERAGE SAVINGS PER MONTH 

 

Type of building PV system capacity (KW) 

Generated energy 

(KWh/month) 

Savings 

(JD/month) 

1. Boys’ School 25 4875 800 

2. Girls’ School 5 975 130 

3. Mamoura district 5 975 NA 

4. Mosque 15 2930 670 

8. Kindergarten 2 420 11 

Total 52 10140 1611 

 

 Fefa village is one of the poorest areas in the north Jordan Valley. With the rise in energy prices, the 

residents faced. This initiative improved Fefa’s living standards and reduced carbon dioxide emissions by 

reducing electricity supply to the village. It also helped sustain the diverse vegetation in the area. 

 

2.7.3 Constraints 

 

 Most of the buildings in Fefa that did have electricity prior to the solar panel project were illegally 

connected to the grid, making it difficult for them to connect to the photovoltaic system, thus causing delays 

due to outdated wiring.  

 

2.7.4 Sustainable solutions 

 

 To encourage the continued use of PV systems in the community, it is of paramount importance that 

they be well maintained.  
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  ا��� ��� ا������ ا�����  -4ا���ول 

  

  ا������ ا�����

 ��� و��ر��� ا������ �� ا������ �� ���� ���� �� ا������

 )13������ �� (ا���آ�� 

 ا������ و��� ا���� ��ص ���

 ��� ��ص ��� �� ا���د� ا�����دة ���� ا��� ا����� ا����ة ا���آ�� ��ا�� ������  ا���ب �� ������ ��ر��

 ا����ل ه�ا ��

  

وذ�� �� ��ل �� ا�������  ا�����ة ���� ا����� ا��آ��، ��� ��� �� ا���ا�� ه�ا ا����م أ���ً� و��  

��  �ً�ر��� اًه�� ا���������� ����، ��� ��� ا����م �� ا���ا�� وا����ر�� ا���ىه�ا  إ��دة ����� ���أ 

���� ����� ������م  ً�إ����� ا������ ا����� �� ا������ آ�نو���� ��م ��ن ����� . ل إ�� ������ت ذآ��ا���ّ�

  .��� ������ إ�� ا����� �� ا����زل ص��ا��� ا����وع و ا�����

  

  ا�����ت ا��� وا���� ا����وع  3- 2-6    

  

  ؛)����� � ���د ��آ�(�� ا����ل  ��� ا����م •

  ؛������وا���س و��  •

  ؛)ا����ب(ل ا���� أداء ��ّ� •

  .����� ���م ���� ا����س •

  

  ا����ل ا�������  4- 2-6    

  

ذج ��اآ� �����ة ��� ا������� ا���م وا���ص؛ �ا����ت ا������ و��د ���� ا�ه�ّ�� ����ن أن ��رك   

ا���اآ� ��� ا������ت ا�آ�د���� وا������ت ، ���� �� ه�ا ا����وعو. ���ط �������� آ� ���  ���� �����

 ���ر ������� أ��  ا������� ا���م وا���ص �� ��ل ا����ون ��� ����� ا���اف و�������، ��� ا

 ". ً�ردن ��������� ا�"

  

��� ه��  �����د�� ���ل ا���������� ا����اء �� أ��  ����� ه� ا������و������� ��ن دور   

، ا������ ا����� آ����� ����ح ا����وعوز��دة إ��اك ، ا����������، و��� ا����د��ت �� ا����� ا�����دة

 آ�ن ���ً� "إرادة"إ��اك ا������ ا����� �� ��ل ���وع وآ�� ��ّ��، ��ن . ��وا���ا� ������ن ����و

  .ود���ا������  �� آ�� ��� ر����ً�

  

  )ذروة.آ��� واط 65(���م ���� ����� ����ط  �� ا�����   - 7درا�� ����   2-7  

  

  ��وعو�� ا��  1- 2-7    

  

إ�� ا�����  ��� ا���اآ�ت ��� ا����ع ا���ص وا����ع ا���م، وا����داً ��� ��ل ا����� �� ا����  

���ل أ���رة �� ����� وه� ( EDAMAا������ �� ���ر�� ا����� ا�����دة �� ا���د، ���� ���ه�� ����� 

ا��������� ا������� ��� �� ل �� ا������� أرد��� ���� ������ ا�� ���ل �����ة �� ا����� وا����� وا�����

  . ا������ة ��� ����� ا������ ا������و ����� أه�ا��� �� ا������ ا������، �� ���� �� ���� ا���� ) ا�����
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3. SUMMARY OF CASE STUDIES 

 

 The table below shows a summary of the previous cases studies, 

 

TABLE 7.  SUMMARY OF CASES STUDIES 

 

Project name 

Rawdat Al 

Bendan village 

Feynan 

Ecolodge 

Dead Sea 

Panoramic 

Complex 

Al 

Ghwebbeh 

Secondary 

Schools 

Mercy 

Corps 

Tafila 

Pioneering 

Solar project Fefa village 

Renewable 

Type 

Stand-alone PV 

system 

Stand-alone 

PV system 

Grid-

connected PV 

Systems 

without Net- 

metering 

Grid-

connected 

PV Systems 

Grid-

connected 

PV Systems 

Grid-

connected PV 

Systems 

Grid-

connected PV 

Systems 

Public  Sector Jordan Badia 

Research and 

Development 

Program and 

the Rural 

Electrification 

Department/Mi

nistry of 

Energy and 

Mineral 

Resources 

(MEMR) and 

the National 

Energy 

Research 

Center (NERC) 

The Feynan 

Nature 

Reserve and 

the National 

Energy 

Research 

Center 

(NERC) and 

The United 

States 

Agency for 

International 

Development 

(donors) 

The Ministry 

of Planning 

and 

International 

Cooperation 

(MOPIC), the 

Ministry of 

Tourism and 

Antiquities 

(MOTA) And 

Japan 

International 

Cooperation 

System 

(JICS), and 

the National 

Energy 

Research 

Center 

(NERC) 

Ministry of 

Education 

Electrical 

regulatory 

commission 

ERC and 

distribution 

companies 

(IDECO 

and EDCO) 

and USAID 

(Mercy 

Corps) and 

Five 

communities 

Local 

university 

(Tafila 

Technical 

University 

TTU) and the 

local 

community 

through 

(IRADA AND 

Jordan 

Enterprise 

Development 

Corporation 

JEDCO 

Electricity 

Distribution 

Company 

EDCO and 

the National 

Energy 

research 

Center NERC 

Private sector Residents of 

village 

Ecolodge 

Hotel and 

And Royal 

Society Of 

the 

Conversation 

of Nature 

(RSCN)  

Royal Society 

Of the 

Conversation 

of Nature 

(RSCN) 

Kia Motors 

Middle East 

and Africa 

and the 

President of 

National 

Arab 

Motors 

citizens Home owners Energy water 

and 

environment 

Productivity 

association 

(EDAMA), 

Arab potash 

company and 

Royal Society 

of the 

Conversation 

of Nature 

(RSCN)  

Installed 

capacity 

0.4 kWp each-

12 system 

4.5 kWp 100 kWp 

Photovoltaic 

system at the 

Dead Sea 

Panoramic 

Complex and 

a 280kWp 

Photovoltaic 

system in El 

Hassan 

Science City 

(Campus of 

Royal 

Scientific 

Society, 

Amman- 

Jordan) 

24 kWp 1.225kWp 

each (15 

system for 

each CBOs 

0.24kWp each 

(1000 system) 

65 kWp 
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 ا����� �� ����آً� 235 ه��ك أن ���ّ� ���) ���� ��ر( ���� ���� �� ��وى درا�� EDAMA أ��ت  

 ا����� ه�� إ����� و����� ����، واط آ��� 398,000 ��م آ� ���� �� ا�������� �����ا آ��� ����و ا���������

  .ا������ ��� �� ������ د���ر 40,000 ���� ����ً� د���ر 71,000 ا��������

  

  .أد��� ا������ �� ���� ه� آ�� ���ن ����� ���ب إ�� ����  ���� و���  

  

  ).E" 26. 29'27°  35: ا���ل و�� N" 71. 3'56°  30: ا���ض ��( ا���ا���ت  

  

 

  

  ����� ا����� ����� ����  -17ا���� 

  

   ��ارة در��ت  ����� �� ��اً ��ر ���ا�و دا�� ���ء��� ����؛ �� ���� ����خ���ّ�� ���� ����   

   �ا����� ا����� ����ل ا���� ه� ا���� ه�اأ��م ا����، و ���� ا����و����  ،����� در�� 45و 10 ���

  .ا����� ��

  

 ، و���ا ا����ر، �� ا����ر ���� ���� ������ أول ���وع ���� ����� �� ا������ EDAMA������ و��ً�و  

 و�� .ه� ا����� �� ������ وا��ة �� أ��� ا������ �� ا������أ���  ����ا���� ا����� ا��ي  ���� أ���ب ه���

���� ا������ ���اً �� 1999�� ��م  �������� ا������ ������ آه�� ا�� ا������ ت ا������ ا������ �������أ��

ي ����� �� ا����� �ا����خ ا������ ا� ������� إ��، ����ع ا����ي وو��د ا���اع ا����دة ������اض�ا������ 

�� �� ا���إأ���ت ا����رات و��  .إ���ع ���� ��� ��� ��ار ا�������� ��ا�� م ا����� ا������ �ا����

�� ���ن ا����� �� ���م ��  200و����  .���ل 400�����ن �� ��ا�� أ���  ��� 3,700ا��� ������ 

�� ا����� أ ،�� ��آ� ��ز�� ا������ء ��� ��ةأ 235����ك  ،أ��ة 400��ا�� و�� أ�� . ����� ا�����رة

  .ق��� ا��� آ����ء ���� ���� أنّ ا����� ���رة ��� ������� أو����� �� ��
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Project name 

Rawdat Al 

Bendan village 

Feynan 

Ecolodge 

Dead Sea 

Panoramic 

Complex 

Al 

Ghwebbeh 

Secondary 

Schools 

Mercy 

Corps 

Tafila 

Pioneering 

Solar project Fefa village 

Project design The National 

Energy 

Research 

Center (NERC) 

The National 

Energy 

Research 

Center 

(NERC) 

the National 

Energy 

Research 

Center 

(NERC) 

The Asalah 

Company 

the 

Jordanian 

Company 

Mustakbal 

Petra Solar Energy water 

and 

environment 

Productivity 

(EDAMA)  

Source of 

financing 

The Rural 

Electrification 

Department of 

MEMR “rural 

fills” 

The United 

States 

Agency for 

International 

Development 

(USAID) 

Japan 

International 

Cooperation 

System 

(JICS) 

Kia Motors 

Middle East 

and Africa 

and the 

President of 

the National 

Arab 

Motors 

25% client 

and 75% 

funded by 

USAID. 

Jordan 

Enterprise 

Development 

Corporation 

JEDCO 

Arab Potash 

company 

Implementation, 

procurement, 

installation 

The National 

Energy 

Research 

Center (NERC) 

The National 

Energy 

Research 

Center 

(NERC) 

Marubeni 

company 

The Asalah 

Company 

The 

Jordanian 

Company 

Mustakbal 

Petra Solar Spectrum 

Company 

Operation The Royal 

Scientific 

Society's 

(RSS); The 

National 

Energy 

Research 

Center (NERC) 

The Royal 

Scientific 

Society's 

(RSS); The 

National 

Energy 

Research 

Center 

(NERC)  

Marubeni 

company 

The Asalah 

Company 

The 

Jordanian 

Company 

Mustakbal 

The Royal 

Scientific 

Society's 

(RSS); The 

National 

Energy 

Research 

Center 

(NERC) 

The Royal 

Scientific 

Society's 

(RSS); The 

National 

Energy 

Research 

Center 

(NERC) 

Owners Homeowners The Royal 

Society for 

the 

Conservation 

of Nature 

(RSCN) 

The dead sea 

panoramic 

complex  

Ministry of 

Education 

Residents Homeowners  

Year of 

implementation 

In year 2002 

and in year 

2009, the 

battery bank 

for each PV 

system was 

replaced with a 

new one 

In year 2004 

and The 

batteries were 

replaced only 

in 2009 with 

vented lead 

acid batteries 

The PV 

system was 

officially 

launched in 

February 

2011 

In July 2013  In May 

2013 

In May 2012 In March 

2013 

Period of 

implementation 

About five 

months due to 

imported 

equipment 

2 months 9 months Two 

months 

One month Four months One Month 

End users Residents of 

the village 

Feynan hotel The Dead Sea 

panoramic 

complex 

Al-

Ghwebbeh 

Secondary 

Schools 

Residents The 

government 

The Fefa 

public 

buildings 

The Site 

Selection 

The site was 

selected by 

Jordan Badia 

Research and 

Development 

Programme 

due to the 

availability of 

solar radiation 

in the region 

and the high 

cost of 

connecting to 

by the 

National 

Energy 

Research 

Center 

(NERC) The 

site of Feynan 

suffers the 

lack of 

electricity 

grid as it is 

considered as 

a remote area 

under the 

guidance of 

Jordan’s 

Ministry of 

Planning, two 

locations 

were selected 

to host this 

initiative, 

namely, El 

Hassan 

Science City 

(EHSC) and 

 through 

The 

Princess 

Alia 

Foundation 

initiative 

“Sustainabl

e Education 

through 

Renewable 

Energy” 

in five 

communitie

s that are 

being 

serviced by 

a Mercy 

Corps 

project 

Prepare and 

fill out site 

survey forms 

Site survey for 

all houses in 

the designated 

area around 

TTU on 

rooftops in Al 

Eis in Tafila 

and In the first 

stage, the 

project 

In Fefa 

village 

EDAMA 

team 

identified the 

following 

five public 

buildings to 

benefit from 

this initiative, 

these are 

schools, 

mosque, and 
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 ��آ�ا� �� آ� ��� ذروة،.آ��� واط 65��رة � ��������وا� ا������ ا����� أ���� ��آ�� و��ى  

 ������ ا������ ا������ و���� ا����ل، ر��ضو ا�������،و���  ،و��ارس ا����� وا����ت ����و ���،ا�

� ا����و����� ����م ����� إ��رة ���� ��� ا���� أ���ة ����آ�� �� ��آ�� . ا����� �� و������ ا������

  .���� ���� ا���و ���ة أ��� �� آ� ��م

  

   ��� ����� ���� ����ة ا�ر��� آ��و����� أ����أآ�� ����  ��ا��و���� ا���� أد���   

  .)و��ر�� ا�����، و��ر�� ا����ت ����،ا� أي(

  

  

  

  � و��ر�� ا����ت����� ���� ����� ���� ��ّ�� ���� ا����� و��ر�� ا����  -18ا���� 

  

��  ا��� ����� ��آ� ا�����س ا������ ،ه�ا ا����م �� ���� ���� �� ��� ��ف ا������و��ى ��آ��   

�� ا������ ا�رد���  ��� 100آ��آ� ���ر�� �����، و��� ا����ز ���� و���ه� ا������ �� ���ن  1956��م 

وُ��� ه�� ا���آ� ���ً� ���رآً� أ����ً� �� ا����اج . �� ا���� ا���� ���������� ا������ت ا������� ا����

  .ا����دن �� ا���� ا����

  

 ا��������� ا����� �� ا��������� �������  ��ً� ا��� ����ا� �����ه�  ا����وعا����� ��  ��فا�  

ً� ����� ا������ ��ا���� ا����� ���� ا����ام آ�ن، ��� �����ا� ���ءةا� وذات �����ا����د ا����� ا� ��ل ��

 ��ى ا�����دة ا����� ����ت� ا���� أ��ً� ا����ه�� �� ز��دةو �������،و ا������ ����ء��� ا�����، ه�� ��

   .ا������ وأ��اد ��ا����ا�
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Project name 

Rawdat Al 

Bendan village 

Feynan 

Ecolodge 

Dead Sea 

Panoramic 

Complex 

Al 

Ghwebbeh 

Secondary 

Schools 

Mercy 

Corps 

Tafila 

Pioneering 

Solar project Fefa village 

the national 

grid 

Dead Sea 

Panoramic 

Complex 

(DSPC) 

included 1,000 

homes 

Mamoura 

district area 

The project cost Almost 45,000 

JD 

33,750 JD 110,000 JD 

for panorama 

project and 

308000 JD 

for in El 

Hassan 

Science City 

(Campus of 

Royal 

Scientific 

Society 

26,400JD 1,620 JD 

for each 

(15-system) 

1,500,000 JD 96000 JD 

 

4. CONCLUSION 

 

 The successful installation of solar panel systems in an impoverished Jordanian village has shown the 

importance of partnership between the private and public sectors on a large scale that neither could have 

undertaken alone. It has also been effective in raising environmental awareness in the local community. 

 

 The ultimate goal of this partnership is to install PV systems for public buildings that serve the 

community, thus demonstrating benefits of renewable energy solutions that can be done with coordination 

between the public and private sectors. Installing such systems will: 

 

 1. Reduce monthly electricity bills, reduce the electricity cost of beneficiaries of the project sites. 

 

 2. Replace the usage of conventional energy resources, (diesel and electricity) with a clean and a cheap 

resource. 

 

 3. Create an eco-friendly environment in line with the local environment. 

 

 4. Become a model of renewable energy and eco-friendly sites. 

 

 5. Reduce the amount of carbon dioxide emissions through the reduction of energy consumption and the 

use of alternative energy. 

 

 6. Develop training courses for qualified local residents to develop their skills for future projects. 

 

 7. Create a market for renewable energy jobs for this project and/or future initiatives. 

 

 8. Contribute to the sustainable development of ecologically valuable areas; Contribute to the savings in 

cost of energy bills of both residents and the government. 

 

 9. Build community awareness on sustainability and green practices. 

 

 10. Develop energy security and independence by reducing the amount of energy consumption. 
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  .و��ّ�� ا���� أد��� ا������ ا��� ا����دت �� ا����وع �� ���� ��ر ����  

  

  

  

  ����� ���� ����  -19ا���� 
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5. RECOMMENDATIONS 

 

 The adoption of solar power in both the private and public sectors should be promoted through 

international projects, funding, local policies and citizen involvement. Both sectors stand to benefit from 

renewable energy, with the government currently paying high subsidies for electricity and citizens paying 

high bills; there is also the potential for employment in future renewable energy projects. This completed 

project could lead to similar beneficial work in the future. 

 

 Renewable energy is increasingly seen as both an economic and environmental necessity as well as a 

social responsibility. Incentives, such as tax deductions, can be given for people to transition from traditional 

to renewable energy, including both solar and wind energy. But Jordan and other countries will have to first 

update their laws to support the use of renewable energy in both the private and public sectors to minimize 

any barriers of entry into the field.  
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���آ��  ا�����رة ا���ا�� و����� ا������ء �� ا����ي ا�����ك ����� أد��� ا���ول �و��ّ�  

  .ا�����

  

  ا������ ا������ ����ا�� ا�����رة  -5ا���ول 

  

  ا���ا��

���ل ا�����ك 

آ��� (ا����ي 

  )واط ����

��رة ���م ا����� 

  )آ��� واط(

ا������ ا������ة 

م(��� ا���� 
2

  �ع ا���اد�  )

ا������ ��� ا���اد 

  وا����

ا������ ا������ 

  م 20  أ��دي ا���ر  100  5.3  668  ������ ا������

  م 15- 10  أ��دي ا���ر  110  11.607  1509  ا���آ� ا����

  م15- 10  أ��دي ا���ر  100- 80  6.6  886  ��� ا�������

  م 15- 10  أ��دي ا���ر  70- 60  3  397  ��� ا������ت

  

  .���� ا��� رآ�� �� إ��ر ا����وعا����� أ�� ا� و��ّ�� ا����  

  

  

  

  ���ل ��� ���م ���� ���� �� ��ر ����  -20ا���� 
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  ا���� ا�����   2- 2-7    

  

 ، آ�� ��رتا�����دة ا����� إ�� ا�������� ا����� ���در �� ا�و�� ا����ل �������� ����  أ����  

و��ه�� أ���� ا����� ا������ ا������ �� . ������ ����� ����و ���دةا�� ��������د ا����� ��� ا��� ���ذ�ً�

���� ���� �� ��� ���� ����رة ا������ء و�� ا������ة �� ����� ا������ت ا����� ا���ى، و�� ����� 

���� ، و�� �� ��آ�� ���م ا����� ا����و���� ��� �������و ا������� ���ا������ ������� �����دا����ة ا�

  .  ا������ة �������� ا� ا����� �� �����ب أو ا���� ��� إ��

  

  .��� ���م ����ً� ا������ ا������ و����� ���� ���أ���� ا����� ا������  ��رة ا����� ا���ول و��ّ��  

  

  � و���� ا������ ا������� ����ً���رة ا����م ��� ���  -6ا���ول 

  

  )آ��� واط(��رة ا����م   ا�����

آ��� واط (ا����� ا������ 

����/���(  

  د���ر(���ار ا������

  )���/أرد��

  800  4,875  25  ��ر�� ا�����

  130  975  5  ��ر�� ا����ت

  975  5  ����� ����رة

���م إ��رة ������ام ا����� 

ا������ ��� ���� �� 

  ا�����

  670  2,930  15  ا�����

  11  420  2  رو�� ا����ل

  1,611  10,175  52  ا�����ع

  

�� ���ل وادي �� ��� ا�����ى ا�����دي وا�������  �� ا������ ا��� ��ً� ُ����� ���� ����  

ا���ال ا��ز�� ���� ����رة ا������ء  �����ن ا�� ������ ا����دة �� أ���ر ا����� ا���������، و�� د��� ا�ردن

���� ���ت ا������ �� ��ر ���� و����� ا������ت ن  ���� ه�� ا����درة ���أ���� �� ا������  .ا����� ���

  .�� ���� ��� إ��ادات ا������ء إ�� ا����� أآ��� ا�����ن

  

�� ا�����ت  آ���اً ا������ت ا����ن و�� ا����� ����� ���ل ا����� ا������ ا�����دة  آ�� ��ه��  

  وا������ت ا�����دة �� ا����� ����� ��ّ�ع ا����ة ا��������ت إ�� �� آ��� �� ا����ظ ��� و .ا�������

  .ا������ ������

  

  ا�����ت ا��� وا���� ا����وع  3- 2-7    

  

، ��آ� ��ز�� ا������ءو����� ���� ����  ��� �������� ا����آ� �� ا�����ت ا��� وا��� ا����وع ا�  

 آ��� وأ������ �� ا�����  �� ������� ا����زل آ�� أن . ��آ�� ا����م� ا���ء��� ا������ �� إ��  أدى ��

��ن �� ا���� ر���� ������� �� ��ل ���م ا����� ا������ � ،������ ا������ء ���� ��� ������

  .���� ا�����ط �� ا�����وا����

  

��� ا���ل دون ��  ،ا���ل �������� �������� ا�وه��آ� ا���ك ا���������  ا������و�� ���   

  .و��ا��� أداء ا����ر��
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  ا����ل ا�������  4- 2-7    

  

ا������ ا����� ���� ���م ا������ت �� ��د �� ا������ ��� ��آ�� ا����� ا����و����� �����   

����� و���ر�� ا����� ا����و�� ��ن ه�� ا����� أن ��آ� ��� ��ا�� . ا�������ت �� ا������ ا������

����� ه�� ا�����، و� �� أ��ً� �� ا���� ا���ص ��� ���م ا���اآ� ا����و��� ��� ا������� ا���م و���ز و

  .������� ا����� ا������ و�������� 

  

  درا��ت ا����� ����  -3

  

  .ا����ر�� ا�������� أد��� ا���ول ��ّ��  

  

  درا��ت ا����� ����  -7ا���ول 

  

 ا������ ��ر ����

Mercy 

Corps 

��ر�� 

ا������ 

 ا�������

 ����

����را�� 

 ��ل ����ن �� ا����ا��

���� رو�� 

 ا����ان

ا�� 

  ا����وع
���م ���� 

��اد  - �������

���� ا����س، 

 ��رةإ���ة أ

���م ��� �

 ����������� 

���م ���� 

��اد  -������� 

 ���� ا����س

���م ���� 

 �������- 

��اد ���� 

 ا����س

���م ���� 

��اد  -������� 

 ���� ا����س

���م ���� 

 �������

ا���اد  ��ون

 ����

 ا����س

���م ��� 

 ����

������� 

���م ��� 

 ����

 ��ع ا����م �������

ا���آ� ا����� 

 ����ث ا�����،

ا������ ا������ 

��آ�ت ، ا������

 رد���ا���ز�� ا�

����� ا������ 

ا������  ا������،

، IRADAا������ 

ا���آ� ا����� 

����ث ا�����، 

ا������ ا������ 

  ا������

���� ه��� �

���ع 

ا������ء، 

��آ�ت 

ا���ز�� 

ا�رد���، 

 ا��آ���

 ا�������

������� 

،ا��و���

Mercy 

Corps، 

 ����

������ت 

��ّ��� 

وزارة ا������ 

 وا������،

ا���آ� 

ا����� 

 ����ث ا�����،

ا������ 

 ا������ ا������

وزارة 

ا������ 

وا����ون، 

وزارة 

ا������ 

وا���ر، 

���م ا����ون 

ا����� 

������، ا�

���آ� ا

ا����� 

����ث 

 ا�����،

ا������ 

ا������ 

 ا������

 �����

����ن 

ا�������، 

ا���آ� 

ا����� 

����ث 

ا�����، 

 ا��آ���

 ا�������

������� 

 ا��و���

������ ���ث 

و����� 

ا���د��، وزارة 

ا����� 

وا���وة 

 ا�������،

ا���آ� 

ا����� 

 ����ث ا����� 

  ا����ع ا���م

�� ����إ����� 

ا�����  ا�����

وا����� 

EDAMA، 

��آ� ا�����س 

ا������  ،ا������

ا������ ������ 

 ا������

أ���ب  ��آ� ���ا ���ر

  ا����زل

ا������ 

ا������ ������ 

 ا������،

��آ� آ�� 

�����رات �� 

ا���ق ا�و�� 

 وأ������

ا������ 

ا������ 

 ������

 ا������

���ق إ��� 

 ��دج،

ا������ 

ا������ 

��� ���

 ا������

ا����ع  ���ن ا�����

 ا���ص

آ���  65

 ذروة.واط

آ���  0.24

ذروة ��� .واط

��� ���  ���م

آ���  1.225

ذروة .واط

��� ���م 

آ���  24

 ذروة.واط

آ���  100

وة ذر.واط

 ���� ��

آ���  4.5

 ذروة .واط

آ��� واط  0.4

ذروة ��� .

��� ���  ���م

 ��رة ا����م
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 ا������ ��ر ����

Mercy 

Corps 

��ر�� 

ا������ 

 ا�������

 ����

����را�� 

 ��ل ����ن �� ا����ا��

���� رو�� 

 ا����ان

ا�� 

  ا����وع
��د ا����� 

 ���م 1000

 ��� ���

��د ا����� 

15  �ً����

���م ��� (

����( 

����را�� 

ا���� ا���� 

آ���  280

ذروة .واط

 ����� ��

ا���� 

 ا������

��د ا����� 

12 �ً���� 

EDAMA 

ا������ 

 ������،������ ا�

  ا����� وا�����

��آ� ���ا ������ 

 ا������

��آ� 

ا������� 

 ا�رد��� 

ا���آ�  ��آ� ا�����

ا����� 

����ث 

 ا�����

ا���آ� 

ا����� 

����ث 

 ا�����

ا���آ� 

ا����� 

 ����ث ا�����

ا����ول �� 

 �����

 ا����وع

��آ� ا�����س 

 ا������ 

% 25 ا������ ا�رد���

 ا���ا��

75 %

 ا��آ���

 ا�������

������� 

  ا��و���

��آ� آ�� 

�����رات �� 

ا���ق ا�و�� 

 وأ������

���م ا����ون 

ا������� 

 ا����� 

 ا��آ���

 ا�������

������� 

 ا��و���

إدارة آ����ء 

��� (ا���� 

 )ا����

���ر 

 ا������

��آ� ا���� 

 ������ ا������

��آ� ���ا ������ 

 ا������

��آ� 

ا������� 

 ا�رد���

��آ�   ��آ� ا�����

   ��رو����

ا���آ� 

ا����� 

����ث 

 ا�����

ا���آ� 

ا����� 

 ����ث ا�����

 �� ا����ول
 ا������،

 ،��ت�����وا
  وا���آ��

ا���آ� ا����� 

 ����ث ا�����

ا���آ� ا����� 

 ����ث ا�����

��آ� 

ا������� 

 ا�رد���

��آ�   ��آ� ا�����

   ��رو����

ا���آ� 

ا����� 

����ث 

 ا�����

ا���آ� 

ا����� 

 ����ث ا�����

ا����ول �� 

 ا������ 

���ب ا����ت أ

 وا������

وزارة ا������  ا���ا���ن أ���ب ا����ت

 ا������و

 ����

–����را�� 

 ا���� ا����

ا������ 

ا������ 

 ������

 ا������

أ���ب 

 ا����زل

 ا����� 

 ��رس/اذار

2014  

���� /أ��ر  2012���� /أ��ر

2013 

����� /���ز

2013 

���ا�� /���ط

2011 

2004 

وا������ 

ا����ر��ت 

 ��2009 

2002 

 2009و

ا������ 

ا����ر��ت 

ا������ 

����ر��ت 

 ����ة

  ا��������� 

أ���  5 ���ان أ��� 9 ���ان ��� وا�� أ��� 4 ��� وا��

وا���� 

ا����اد 

�����ت 

ا����م �� 

 ا���رج �����

 ��ة ا������

���ب ����� أ

���� ���� 

��ر��  ا���ا���ن  أ���ب ا����زل

 ا������ ا������� 

 ����

 –����را�� 

 ا���� ا����

����� ���ق 

 ����ن

ا��������ن  ���ن ا�����

 ا�������ن

 ���� ������ 

��د ���� إدا�� 

���� ���ن 

 و��ء إ��اد

 ��� ا����رات

 ��� ،��ا����

�� ���� 

��  �����ت

ا����ره� �� 

 ه�� ��ل ��

 ا����درة

����� 

������ �� 

 وزارة

 ا������

 ا���آ�

 ا�����

 ����ث

 ا����ر ��

 �� ا�����

���� ������ 

ا����ر 

 ا�����
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وا������ء ��  ا�ردن �� ا�����دة ا����� أو ا������ة �� ��� ا����� ا����و�����و �����ا�  -7

 ا����ام �� ����� أن ���� و��� .���� ���ا�� ��������ت ا����� ا��� إ�� ���اً ا����ري ا����د

����  ا����ح ���� �� ا�����دة و�� ،ا�������� ا����د ا����ري �� ����  ���ً� ا������ ا����������ت

  . ����� ا������

  

����� درا��ت ا����ا��ت ا����� و ،وا����� ������� ا�����دة �� ا����������ا�ا� آ��� �����  -8

  .����ا���� ا����� و��� �� ه� ����د ���� و��ا������ �� 

  

 �����ند�� ا���ا���� ا���� ��و ا��������، ��قا������ ���� ��� ����� ا����� ودرا�� أ���   -9

  .ا����� ا������ �� ���ز���

  

 ، وأ����ا���ا��� و����� ����� ���� إ������ ��� �تور� �� ��ل ا������ ا���اف ���� إ��اك  -10

   .ا����ل ه�ا �� ا���ص وا����ع ا���م ا����ع �� آ� ���ه�� ����دة ا�����دة �����ا

  

  .ا����ل ه�ا �� نوا������� ��ا���� �� ا��� ����توا�� و����� ا�����ت ا������ و����� ��ا�� �����  -11
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 ا������ ��ر ����

Mercy 

Corps 

��ر�� 

ا������ 

 ا�������

 ����

����را�� 

 ��ل ����ن �� ا����ا��

���� رو�� 

 ا����ان

ا�� 

  ا����وع
���� ������دة 

�� ه�� 

ا����درة، وه� 

ا���ارس 

وا�����، 

و����� �� 

ا�����رة و��� 

ا������� 

 وا������ت

����� ���� 

 ����� �� ا����زل

 ��ل ���دة

����� ا������ 

 أ��� ��� ا������

 �� زلا����

 ا������ �� ا����

 ا������ و��

 ��� ا�و��،

 1000 ا����وع

 ���ل

 ����

Mercy 

Corps 

 ����ء ا����ة

 ا������"

 �� ا�����ام

 ا����� ��ل

 "ا�����دة

 ا�رد���،

 �� و��

 ا����ر

������ 

������� 

 ه��

 ا����درة،

 ����� ��ه

 ا����

 ا������

)EHSC( 

 و����

 ����را��

 ا���� ا����

)DSPC( 

 ا�����

)NERC( 

����� ���� 

��  ����ن

ا����  ��م

����� 

 ا������ء

 ������ 

����� ����� 

 ا����ث

 ا���د�� و�����

 ا�رد���

 �����ا و���اً

 ا����ع

 �� ا�����

 ا������،

 ����� وار���ع

��  ���ا�

 ا�����

 آ�ن ا������

 ا����  ا����ر

  و��� ��

 ا����د����� 

ه�   �����و

 أ���� 

 ا�����

 ا������

 ا����و�����

�ً����� 96,000 

  د���ر أرد��

1,500,000 

  أرد��د���ر 

1,620 

 أرد��د���ر 

د���ر  26,400

 أرد��

110,000 

  أرد��د���ر 

33,750 

د���ر 

 أرد��

45,000 

 أرد��د���ر 

 �����

 ا����وع

  

  ��������تا  -4

  

ا����ع ا���ص ��� ه��  � ���� أن ����اً، إذ ا���اآ� ��� ا������� ا���م وا���ص ���� ��  

ه�اف ����� ا��� أ�� ا���م وا���ص  ا����� ا������� ه� ا���اآ� ��� ا�������و، �� ����ء ����ا����ر�� 

ه�� ا����������، وذ�� ��� ا����د  ��ا������� ا���م وا���ص �����  آ�� أن ��اآ�. ا����وع�� ا�����ة 

����ز و���� �� و�� ��� ���ة ا����وع ا��و�� ���ة ��ن  أ��ً�و ،���� ا������� ���و�����ع �� ��ن 

�� ه�� ا���اآ�  ا���زا���ف أ��  .��� ا������ ا���������� ا��أ���� ��رة ����� �� أه���  آ��ا���س 

 �������ا ���� ���� ا������ ا����� ا��� ���م ا������ت ا������، و��� ���� ا����و����� ا��� ����� �

   .��ا�� ���ل ا����� ا�����دة وا������ ��� ا������� ا���م وا���ص

  

  :��� ���� ������ت ��آ�� ��� ه�� ا�����و����� إ  

  

  .����� ����� ا������ء ���������� �� ��ا�� ا����وعو ����� ��ا��� ا������ء ا������  -1

  

  .����  ����� ور������ارد �) ا����ل وا������ء(ا����ال ا����ام ��ارد ا����� ا��������   -2

  

  .��������� ا����م ا����� وا���ارد ا������  ���� ������ وذ�� �����ً������ ���   -3

  

  .�� ا������ ����� ا����� ا�����دة وا������ ���������ذ�ً� ��ا�� ا����وع ���   -4
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CO)( ��ز ���� أآ��� ا�����ن ����� �� آ��� ا����ثا�  -5
2

�����  ا�������� إ��ادات ا����� و����� 

  .������� ����� ����� ا����� ا������ )RE(ا����� ا������ ���در �����ام 

  

���� ا����درة ������� ����� دورات ��ر���� ���د �� ا������� وا���ه��� �� ا���ا�� �� أ�� ز��دة   -6

  .����و��ر��� ����� �� ا������� �� ��� ه�� ا�

  

���� �� ا����� ��  م �������� ا����درة أ� أآ��� ��������اء  ��� ������ ا������إ���ء ��ق   -7

  .ا�������

  

  .���ّ�ا��� ا������ ���� ه�� ا��� �� �� ا������ ا�����ا�� ا����ه��  -8

  

  .�ا������� وا���������ى ���  ���������ا ��ا���ا� ����������� ا����ه�� ��   -9

  

  .ا����ر��ت ا����اء���ر��ت ا����ا�� و� ������ و�� ا�����  -10

  

  .����� ا��������ا آ��� ����� ��� �� �� �����ه�وا������ ا����� �����  -11

  

  ا������ت  -5

  

  .وا����ا����� ا����������� ���ت ا������ ���ن ا�����   -1

  

  :����، �� ����� ��ق ا����دل ا����� وا����رة ا������ ��� ا����ان ا������  -2

  

 ا���م ا������� �� ا�����دة ا����� ������ت ا����د ��������� ا���وات وا����ءات ا��ور��   )أ(  

  � �� ����� ������� ا����و�����؛، � ���� �وا���ص

  .����� ��آ� ا���� �� ����ت ا����� ا������  )ب(  

  

��� ا������� ا���م وا���ص، �� ��ورة ا������ ��� ا����ت  ا������ ��� �� ��  �����آ �د����ل   -3

  .أه��� �� ����� ���ر�� ا����� ا�����دة

  

�� ���ل ا�����  ا���������� ى و��� ���� ����ر�� را��ة ، وا����ض�����يا���� ا���دي وا�����   -4

��م ���اره� �� ������� �� ا����ان ا������ ������دة �� ����  �������� إ� ،����� رد���و��ر�� ا���ادر ا�

  .������ت ا�����

  

��� ����� ��  ��ال،ا�رؤوس  و����� ا������رو ا������، ���ا������� �������  ��ا�������� ا�  -5

، ��� �� ��� �� داع ����ّ�ف �� ا����ان ا����� ���در� ا��� ����� ����� و���� ����� ا����د ا������

����در ا����� ا����ر��، وإزاء ا���ال ا��ز�� ����د ه�� ا���ا��، �ن ا���  ��ا�� إ���د �� ا������

  .أ��� ���و�ً� ا����و����� ا����������������ام 

  

   .ا����آ�� ا����م أو ا������� ا���ا��، ��� �� ذ�� ا�����دة ا����� �������ن ����� ��ا�� �����  -6
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