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Figure 2-11 Layout Plan of AIU 
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Figure 2-12 Layout Plan of SIUST (South side) 
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2-2-4 Implementation Plan 

2-2-4-1 Implementation Policy 

Street lighting is common equipment and construction work in Syria, and so a local company can 
install the street lighting including wiring work. However, Japanese engineers should attend to the 
installation works at the site, because all of the equipment of this project including PV Panels, 
lighting fixtures, Batteries and controllers will be procured from Japan. 

Installation of ordinary street lighting is in the scope of MoT service, and traffic safety measures 
including lane control and speed control should be pursuant to MoT regulations. Organization of 
O&M of the equipment is by cooperation of NERC and MoT, and installation work should be 
implemented under the presence of NERC and MoT engineers. At the installation work, Japanese 
engineers will instruct NERC and MoT engineers regarding the initial operation, inspection work 
and maintenance of the equipment.  

2-2-4-2 Implementation Conditions 

As mentioned above, street lighting installation is common work in Syria, and all of the material 
and construction machinery for the installation works can be procured. Required material and 
construction machinery for the installation works is shown in the following table.  

Table 2-7 Required Material and Construction Machinery  

Material and Machinery Intended Use 
Crushed rock  Consolidation of base 
Reinforced concrete Base of light poles 

Material 

Formwork Formwork for base concrete 
Truck and trailer  Transportation of the equipment 
Excavator  Excavation of base  
Crane Hoist the equipment 

Machinery 

Bucket crane Installation of PV Panels and lights 
 
At storage site of the equipment, PV Panels should not be piled more than 10 panels deep to 
prevent break up by their own weight, and avoid direct sunlight.  
PV Panels generate under the direct sunshine at any time. Open-circuit voltage of PV Panel of this 
project generates over 50V and measures to prevent electric shock are essential. During cable 
connection work, PV Panels should be covered by light shielding sheet and installers must wear 
insulated gloves. 

Speed limit on the project road is 110km/hr, and traffic safety measures are needed during 
installation works on the highway. Basic traffic safety measures are as follows.  
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i)  2km before construction site: Information sign “Road Construction in Road 2 km Ahead”  
ii) 1km before construction site: Information sign “Road Construction in Road 1 km Ahead”  
iii) 500 m before construction site: Information sign “REDUCE SPEED, Road Construction 

in Road 500 m Ahead”  
iv) 200 m before construction site: Information sign “MERGE RIGHT, Road Construction in 

Road 200 m Ahead”  
v) At construction site: Reduce to one lane. 

2-2-4-3 Scope of Works 

The Japanese side undertakes all costs of procurement including transportation and installation 
works for the Solar Power Street Lighting System of the project. On the other hand, The Syrian 
side undertakes the installation of protection barriers that protect the street lighting from impact of 
moving vehicles. And if underground utilities are found in the construction site, the Syrian side 
must move or remove the underground utilities as their own responsibility.  

2-2-4-4 Consultant Supervision 

The equipment for the Solar Power Street Lighting System will be procured from Japan. 
Inspection of quality and quantity and construction supervision at site by a consultant should be 
implemented. The items that should be inspected and supervised are as follows. 

• Manufacturer's inspection in Japan 
• Lighting test before shipment in Japan 
• Inspection for shipment of the equipment in Japan 
• Inspection of the equipment at the site 
• Construction supervision at the site 

2-2-4-5 Quality Control Plan 

There are two kinds of quality control in the project, the quality of the equipment and the quality 
of the installation works. 

Production of the Solar Power Street Lighting System for highways is the first time for Japanese 
manufacturers, and inspection of the equipment and lighting tests should be carried out in Japan to 
make certain of the products. 

At the installation works at the site, quality control of concrete for the bases of the light poles is 
needed. Concrete will be purchased from a local manufacture, and they must submit certificates 
of the laboratory test as follows. 
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• Slump of the concrete (cm) 
• Air content of the concrete (kg) 
• Chloride content of the concrete (kg/m3) 
• Strength of the concrete(20 ± 2°C underwater curing) 

2-2-4-6 Procurement Plan 

All of the equipment will be procured from Japan.  Existing street light components that are 
common in Syria are shown in the following table, and it is expected that the light poles will be 
imported from other countries. 

Table 2-8 Counties from which Syria Currently Imports Existing Street Lighting Equipment  

Component Country 
Light Pole Local products 
Light fitting and bulb Euro countries, China 
Other Equipment Euro countries, China 

Light bulbs will be replaced after their life time, and replacements are limited to Japanese 
products. Until 2003, a Japanese trade company had a branch office in Syria, however they now 
closed that office and have offices Jordan and Turkey. Many Japanese products such as vehicles 
and electric appliances that are being used in Syria can be purchased on consignment from the 
trade company in Jordan or Turkey.   

Life time of the light bulbs of Euro counties is longer than the Japanese product, and only the 
initial purchase of light bulbs should be considered in order to reduce the maintenance cost of the 
Syrian side . Batteries will also be replaced after their life time.  Japanese  batteries will be 
procured initially in order to ensure the proper function of the Japanese Solar Power Street 
Lighting System, but at replacement  other countries' products can be purchased.  

2-2-4-7 Operational Guidance Plan 

O&M training by Japanese engineers is needed because all of the equipment will be procured 
from Japan. 

1) Training by technical manual 

Training regarding the Solar Power Street Lighting System must be given  to the engineers of 
NERC and MoT who are to be in charge of O&M of the equipment. Contents of O&M manuals 
will include the following items.  
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i) Inspection, repair and maintenance for PV Panels, batteries, inverter/converters, charge 
controllers, light fixture and bulbs  

ii) Technical specifications and manufacturer’s data sheets for all equipment and components 

2) Training using samples of the actual equipment  

Implement demonstrations regarding the mounting arrangements of the control devices, PV 
Panels, batteries, lighting fixtures and bulbs for the Solar Power Street Lighting System.   

3) Items that should be listed in the manual  

i) PV Panels 

a) Standards and Specifications 
b) Brand name  
c) Value of Isc, Voc, Imax, Vmax and Pmax 

ii) Batteries  

a) Self discharge rate 

b) Capacity of charge or discharge characteristics 
c) Capacity of temperature characteristics 
d) Cycle life of discharge current rate characteristics 

iii) Electronic devices (controllers) 

a) Self consumption of power 
b) Normal operating voltage 
c) Input voltage variation 
d) Output voltage variation 
e) Output current 
f) Overvoltage disconnect and voltage re-connect 
g) Low voltage load disconnect and voltage re-connect 
h) Explanation of charging strategy and significance of indicators 

2-2-4-8 Soft Component (Technical Assistance) Plan 

Soft components will not be included in the project. 

2-2-4-9 Implementation Schedule 

Implementation schedule of the project is shown in the following figure. Total implementation 
period from signing of E/N is estimated to be 14 months and that includes 4.5 months for 
manufacturing of the equipment, 1.5 months for transportation to the site and 3.0 months for 
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installation work. Installation will not be delayed by the rainy season which will have no effect on 
the work.  

：Works in Japan

：Works in Syria

：Transportation
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Figure 2-13 Implementation Schedule of the Project 

2-3 Obligations of Recipient Country 

This project is for procurement, transportation and installation of the equipment and will be 
implemented as the responsibility of the Japanese side. Obligations of the Syrian side are shown 
in following table. 

Table 2-9 Obligations of Syrian Side 

Obligation Content 
Organization of O&M NERC and MoT must establish the organization of O&M of the procured 

equipment.  
Tax Exemption NERC must provide a tax exemption for the procured equipment at discharging 

in Latakia port. 
Development of 
Temporary Depository

A depository for the procured equipment will be inside of Der Ali Power Plant 
located 8 km from Der Ali Interchange. Security and area is adequate for storing 
the equipment. A temporary warehouse will be built by NERC to serve until 
transportation of the equipment.  

Installation of Traffic 
Protection Barriers  

MoT will install traffic protection barriers in front of the Solar Power Street 
Lights on the project road.  Concrete barriers will be installed that are the 
property of MoT. The barriers can not be procured using Grant Aid from the 
Japanese Government, and so this matter is an obligation of the Syrian side.  
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Obligation Content 
Application Procedure 
for Installation Works 

Roads will be reduced to one lane from the existing two lanes to secure traffic 
safety at the installation works. Suppliers must submit traffic regulation 
application forms  to the traffic police, and MoT will support the process for 
supplier.   

Relocation of 
Underground Utilities 

If underground utilities are discovered in the project, NERC must move or 
remove the underground utilities.  

2-4 Project Operation Plan 

NERC is the implementation agency for this project, however operation of existing street lighting 
is implemented by MoT, and  the Solar Power Street Lighting System of this project will be 
operated and maintained by a cooperative between NERC and MoT. Annual budget of NECR is 
less than that of MoT, however MoT annual budget is enough to operate the Solar Power Street 
Lighting of the project.  

O&M Items of a solar power generating system are less than ordinary other electric power 
generating systems such as thermal power or hydro power systems. General maintenance is 
carried out by monthly inspections and periodic inspections. Monthly inspections are visual 
checks and periodic inspections should be carried  out every six months. Items of inspection are 
as follows. 

【 PV Panels】  

• blemishes or damage on surface  
• decay or rust on fittings  
• deterioration of outside wiring  

【 Connection Boxes】  

• decay or rust of exterior  
• damage to outside wiring  

【 Inverter/Controllers 】  

• decay or rust of exterior 
• damage to outside wiring 
• abnormal noise or odor 
• clogging of ventilators  

【 Batteries】  

• normality of generation checked using a measuring instrument 
• cracks, deformations or liquid leakage of electrolyte cell or cover 
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• abnormity of packing  
• rust of cubicles, counters and terminals  
• charging voltage  
• electric cell voltage  
• estimation of lifetime by capacity of electric cell 
• actual loading test 

Regarding changing battery after 5 years of lifetime, other manufacturers’ batteries can be used if 
they have the same as original dimensions and capacity, however lifetime will not be the same as 
the original batteries, and refilling of water will be required for liquid type batteries.  

2-5 Project Cost Estimation 

2-5-1 Initial Cost Estimation 

There will be no burden of expense  on the Syrian side in this project. 

2-5-2 Operation and Maintenance Cost 

The O&M cost that will be a burdened for the Syrian side is estimated based on the following 
conditions. 

• Total number of Solar Power Street Lights is 176. 
• Replacement equipment is light bulbs and batteries. 
• Period of O&M is assumed 20 years. (lifetime of PV Panels) 
• Unit cost applied is the Japanese manufacturers’ price. 
• Periodic maintenance cost is not included. 

(1) Light Bulbs 

• Light bulb replacement will not be required for the Initial seven (7) years. 
• Replacement will be required every two and a-half (2.5) years after the initial seven 

years.  

• The total number of replacements is five (5) times for 20 years.  
• Unit cost of one bulb is $100 and total cost is estimated to be $88,000. (176×＄100×5 = 

＄88,000) 

(2) Batteries 

• Battery replacement will not be required for the Initial five (5) years. 
• Replacement will be required every five (5) years after the initial five years.  
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• The total number of replacements is three (3) times for 20 years.  
• Unit cost of one battery is $3,000 and total cost is estimated to be $1,584,000. (176×

＄3,000×3 = ＄1,584,000) 

• Cost of battery disposal is SP5,600/m3, and cubic volume is 0.08m3/1 unit. Total cost of 
battery disposal is estimated to be $6,700. (176 × 0.08m3 × 5,600SP × 4 = 315,000SP = 

＄6,740) 

Total maintenance cost = $88,000 + $1,584,000 + $6,700 = $1,678,700 ($84,000/year) 

2-6 Other relevant Issues 

A solar power street lighting pilot project by the Syrian government is now on going, and 
equipment will be procured from other countries for the pilot project. Japanese equipment will be 
procured for this project, and so initial instruction and maintenance training for counterparts of 
the related agencies is essential. Especially, simple maintenance, for example cleaning of PV 
Panel surfaces, is important, and without this simple maintenance, efficient PV Panel power 
generation will not be possible.  

The project road is located on a little used highway with few people and only high speed vehicles, 
especially, the number of passage vehicles and people will be reduced in the night time. Procured 
equipment is expensive, therefore, the battery boxes are specified to be equipped with rugged lock 
systems because the batteries will be put on the ground level.  However, protection of the 
equipment against theft is the responsibility of the Syrian side.  
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CHAPTER 3  PROJECT EVALUATION AND 
RECOMMENDATIONS 

3-1 Project Effects 

The implementation of the project will effectively contribute to the environment through 
reduction of CO2 emissions and improved traffic safety. The following benefits are expected 
from the implementation of the project. 

Table 3-1 Project Effects 

Actual Conditions 
and Issues 

Action of the 
Project 

Direct Effects Indirect Effects 

Street lighting is 
not installed. 
Visibility in night 
time is bad.  
Traffic safety is 
not secured. 

Solar Power 
Street Lighting 
System will be 
developed.  

Lamp wattage of conventional street 
lights is 180W to 400W. In case of 
200W lamps and average operation 
time of 10.75 hours per day, 1.034 kg 
of CO2 will be emitted due to one street 
light per day. This value is the same as 
0.45 liters of combusted gasoline. A 
total of 66,424 kg of CO2 and 28,908 
liters of gasoline will be reduced per 
annum by the Solar Street Lighting 
System of this project. 
Traffic accidents and street lighting has 
an affinitive relation, and it is reported 
by International Commission of 
Illumination that after development or 
improvement of street lighting, traffic 
accidents in the night time were 
reduced to 21%～76%. 
Improvement of visibility by street 
lighting will contribute to reduce traffic 
accidents in night time on the highway. 

Syrian government is 
now implementing 
several solar power 
generation project by 
own budget.   
Dissemination and 
enlightenment 
activities of solar 
power generation 
will be intensified by 
this project in Syria. 

CO2 emission coefficient is normally calculated based on actual data of fuel quantities 
consumed. In this project, an accurate CO2 emission coefficient in Syria can not be figured, and 
so the above is calculated using the CO2 emission coefficient of Japan. 

In Japan, the CO2 emission coefficient is calculated by each electric power company, and 

specified 0.3～0.5kg-CO2/kWh. This differential is set for each type of electric power plant; this 
means that the CO2 emission coefficients of atomic and hydro power generation have small 
values, and alternately, the coefficient of thermal electric power generation is the large value.  
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Tangible data of CO2 emission coefficients for each electric power company is as follows. 

・ Tokyo Power Electric Power Company.: 0.339-CO2/kWh 
・ Chubu Power Electric Power Company: 0.481-CO2/kWh 
・ Kyushu Power Electric Power Company: 0.375-CO2/kWh 

Most of the power generation in Syria is thermal, and the percentage of hydro power generation 
was only 2.3% in 2003. This power generation condition is close to the Chubu Power Electric 
Power Company and CO2 emission of above table is calculated based on the coefficient of the 
Chubu Power Electric Power Company. 

CO2 emission: 0.2 kWh×10.75 hours×0.481＝1.034 kg/day/light＝66,424kg/year/176 lights 
Conversion of combustion of gasoline: 0.45 litter/day/light＝28,908 litter/year/176 lights 

Maximum CO2 emission coefficient in Japan is specified as 0.55kg-CO2/kWh, this value is 
regulated by “Environment Degree No.3: Ministry of Economy, Trade and Industry, 2006”.  

3-2 Recommendations 

This project is for procurement and installation of a Solar Power Street Lighting System on the 
highway, where no street lighting is currently installed. There will be no expense for electricity; 
however batteries are  essential equipment because the generated electric power must be 
charged into a battery for use in the night time. Batteries should be changed periodically to 
maintain the function of the Solar Power Street lighting of the project.  

O&M will be implemented by the cooperative authorities of NERC and MoT. All of the 
equipment will be procured by Japan, and it will be necessary for Japanese engineers to conduct 
O&M training during installation work. Street lights have a high probability of damage through 
collision of moving vehicles on the highway, and so the related authorities have to repair them 
quickly if perchance the Solar Power Street lighting System was destroyed. And also authorities 
have to provide measures to burglar-proof the equipment. 

To ensure the O&M of the procured equipment, implementation of  follow-up of the project is 
required five years after installation of the Solar Power Street Lighting System. 

Up to now, there are no similar Solar Power Street Lighting System projects that have been 
supported by other donor countries, however, linkage with other donors is required for the Solar 
Power Street Lighting System and also any other related Solar Power energy projects in the 
future.  
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Name Assignment Authority/Firm 
Mr. Satoshi UMENAGA Team Leader Advisor Economic 

Infrastructure Department, 
(JICA) 

Mr. Hideo KAIZUKA Procurement Agent Director, Second management 
department, Japan International 
cooperation System (JICS) 
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Road Transport Planner/Road 
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Oriental Consultants 
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2. Study Schedule 
 
First Site Survey 

Mr. Monoe Mr. Honma Mr. Sakurai Mr. Mori

1 18,June Sat.
2 19 Sun.
3 20 Mon.
4 21 Tue.
5 22 Wed. Tokyo-Osaka-Dubai
6 23 Tur. Dubai - Damascus
7 24 Fri. Tokyo-Osaka-Dubai Tokyo-Osaka-Dubai

Dubai - Damascus Dubai - Damascus
Site Survey Site survey

9 26 Sun.
10 27 Mon.
11 28 Tue.

Damascus - Dubai
13 30 Tur. Dubai I- Osaka - Tokyo
14 31 Fri.
15 1, August Sat.
16 2 Sun.
17 3 Mon.

18 4 Tue.

Legend

12 29 Wed.
Signing of M/D, Report to JICA

8 25 Sat. Site survey

NERC・MOT Courtesy call
Survey

Time Schedule
Consultant

Tokyo - Osaka - Dubai
Dubai - Damascus/meeting with JICA

Mr. Umenaga (JICA)
Mr. Kaizuka (JICS)

Site survey with NERC and MOT
Survey

Documentation

Meeting with JICA/Courtesy call to MOE・SPC・MOT, Explanation of Inception report

: EoJ (Embassy of Japan), M/D (Minute of Discussion), MoE (Ministry of Electricity), NERC (National Energy Research Center)
: MoT (Ministry of Transport), MoI (Ministry of Investment)

Report toJICA, Damascus - Dubai

Documentation
Survey

Documentation

Dubai - Osaka - Tokyo

Discussion with NERC
Discussion with NERC

Survey
Survey

 
 
Second Site Survey 

Mr. Monoe Mr. Honma Mr. Mori Mr. Sakurai

1 October, 2 Fri.
2 3 Sat.
3 4 Sun.
4 5 Mon.
5 6 Tue. Tokyo-Osaka-Dubai
6 7 Wed. Dubai-Damascus
7 8 Tur.
8 9 Fri.
9 10 Sat.
10 11 San
11 12 Mon.
12 13 Tue.
13 14 Wed.
14 15 Tur.
15 16 Fri.
16 17 Sat.
17 18 Sun.
18 19 Mon.
19 20 Tue.
20 21 Wed.
21 22 Tur.
22 23 Fri.
23 24 Sat.
24 25 Sun.
25 26 Mon.
26 27 Tue.
27 28 Wed.
28 29 Tur.
29 30 Fri.

30 31 Sat.

Legend : EoJ (Embassy of Japan), M/D (Minute of Discussion), MoE (Ministry of Electricity), NERC (National Energy Research Cente
: MoT (Ministry of Transport), MoI (Ministry of Investment)

Report to JICA／EoJ
Damascus - Dubai

Dubai - Osaka - Tokyo

Documentation
Discussion with NERC

Survey of solar street lighting at Damascus
Temporary storage site survey of NERC （Deir Ali Power Plant）

Survey

Survey／Visiting to MOE (solar panel on the top of roof)
Survey／Report to JICA

Documentation
Documentation

Survey of battery disposal
Survey of discharging port (Latakia) and transportation rote

Survey

Survey, Report to JICA

Investigation of local tophgraphic company/survey
Documentation

Docmentation
Documentation

Joint Survey with local topographic company
Report to JICA／Discussion with NERC
Survey of solar street lighting at Homs

Local pole manufacture survey

Meeting with JICA・Courtesy call to NERC and MOT
Discussion with NERC

Documentation
Site Survey

Time Schedul

Tokyo - Osaka - Dubai
Dubai - Damascus

Consultant
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Mouaffak Alish 
Mechanical-Engineer, 
Maintenance-Operation of 
Power Plants 

Nati0nal Energy Research 
Center (NERC) 
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Deputy Director General for 
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Public Establishment for 
Road Communication 

Dr. Eng. Abdul Salem AL 
Massri Director of Road Maintenance Public Establishment for 

Road Communication 

Hala Imad Director of Co-operation with 
Asia, America and Africa State Planning Commission 

Eng. Maurice Addad Plant Manager Solid Waste Treatment Plant 
Damascus Governorate 

 
   (4) Local Company 

Name Position Company 
Dr. Eng. Abdul Rahman 
A. Osman General Manager Osman Technical 

Engineering Consulting 

Eng. Mahamoud Warde Professor in Damascus 
University 

United Engineers & 
Architects 

Hani Al-Hosary Commercial Department 
Director 

Hamsho for Trade and 
Construction 

Jawad Baidon Financial Department Director Hamsho for Trade and 
Construction 

Eng. Akill Ismail Company Director Gezairi Transport 
M. Jihad Al Saidi Project Manager Gezairi Transport 
Georges Tambe  Intertransport 



Appendix 3: List of Parties Concerned in the Recipient Country 

Prof. Dr. Eng. Sinan 
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General Director Syrianet 

Yosef Skaf Vice President Syrian Engineering Company 
for Solar Power 

Wail Al Ali Business Developer Syrian Engineering Company 
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   (5) Other Relevant Firm 

Name Position Firm 
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Arab International 
University 
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AP5-1 

5. Other Relevant Data 

 

Collected Data 

① External Call for outside Tenders No. L.S 1/2009 (Tender announce for solar street lighting 
system by NERC): Photocopy 

② External Call for Tenders No. L.S 1/2009, Financial and Legal Conditions Book: Photocopy 
③ Technical Specification 3km Solar Street Lighting System): Photocopy/Softcopy 
④ Executive Instructions (by law) for Law No. 50 for the year 2002 Modified by the Law No. 

17 for the year 2004: Softcopy 
⑤ Information of Osman Technical Engineering Consulting: Softcopy 
⑥ Technical Condition Book Related to the Lighting Projects: Photocopy (Ministry of 

Building & Construction) 
⑦ Photovoltaic in Scientific Studies & Research Center: Photocopy 
⑧ （1/100,000）：Photocopy 
⑨ Topographic Map (Damascus – Dara)（1/2,000）：Photocopy 
⑩ Plan Drawing of Haijalla Interchange（1/1,000）：Photocopy 
⑪ Plan Drawing of Deir Ali（1/1,000）：Photocopy 
⑫ Middle East Contracting Co.: Brochure 
⑬ Gezairi Transport: Brochure 
⑭ Arabu International University：Brochure 
⑮ Syrianet: Brochure 
⑯ NERC Brochure 
⑰ Syrian Engineering Company for Solar Power Brochure 
⑱ Adra Solar Street Lighting Pilot Project General Drawing 
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