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[bookmark: _Toc379991627]1- Abstract
PROJECT PROFILE - SUMMARY SHEET
	Project Introduction

	1- Project title: Solar cells from silicon wafers

	2- Sector: Electrical machinery and apparatus    Sub Sector : Manufacture of electric motors, generators and transformers

	3- Products / Services: Solar Cell

	[image: tick]4- location
    Free Zone             Economic Special Zone           Industrial Estate             Main Land 

	5- Project description: 
Land area: 3500 m2          Construction area: 1950 m2             Facilities cost: 2497 million Rial
The production process is: First silicon wafer controlled to not have defect on surface, then cover with special material and enter in Aluminum frame and sealing by tape. Finally products tested by radiation.

	6- Annual capacity
Nominal capacity: 10 Mega Watt in year
Actual capacity: 8 Mega Watt in year



	Project Status

	7- Local / internal raw material access: 0 %

	8- Sale:
- Anticipated local market: 50 %
- Anticipated export market: 50 %

	9 – Project total time (from start of project until start of commercial activities): 2 years 

	10- Project status :
- Feasibility study available?										      No
- Required land provided? 									                  No
- Legal permissions (establishment license, foreign currency quota, environment, etc) taken?	      No      
- Partnership agreement concluding with local /foreign investor?				         	      No   
- Financing agreement concluding? 									      No
- Agreement with local /foreign contractor(s) concluding?						      No
- Infrastructural utilities (electricity water supply, telecommunication, fuel, road, etc) procured?        Yes 
- List of know- how, machinery, equipment, as well as seller /builder companies defined? 	      No	
- Purchases agreement machinery, equipment and know-how concluded? 				      No	











	Financial Table

	11- Financial structure :
	Descriptions
	Local Currency Required
	Foreign Currency Required Million Euro
	Total Million Euro

	
	Million 
Rial
	Rate
	Equivalent in Million Euro
	
	

	Fix Capital
	17,190
	33,063
	0.52
	0.16
	0.68

	Current Capital
	17,187
	33,063
	0.52
	0.00
	0.52

	Total Investment
	34,377
	-
	1.04
	0.16
	1.20



- Value of foreign equipment / machinery: 	 0.16   Million Euro
- Value of local equipment / machinery: 0.0 	Million Euro
- Value of foreign technical know-how:  0  Million Euro
- Value of local technical know-how:  0  Million Euro
- Net present value (NPV): 0.38 Million Euro in 10 years
- Internal Rate of Return (IRR): 36.2%
- Payback period: 7.04 years from start of construction (construction period will be 2 years)
- Minimum Attractive Rate of Return: 25%



	



	General Information

	12 - Project type :        Establishment                                               Expansion and completion      
[image: tick] 

	13- Company Profile 
- Name (Legal/Natural persons): - 
- Company's current activities:   -
- Address: -
- Tel: -                            	Fax: -                             
   E-mail: -                     Web Site : 
- Company's legal  structure:    Government       Non-Governmental   Public non- Governmental 

Consultant
Address: 6th Floor, Sadr Building, Sadr Bridge, Shariati Ave, Tehran, Iran
 Tel : 22694670-2              www.dorsa.ir
Fax: 22242075                  info@dorsa.ir







	


[bookmark: _Toc307751398][bookmark: _Toc379991628]2-Project location:
According to initial studies, implementing this project in Sar Pole Zahab Industrial zone, Sar Pole Zahab city, Kermanshah Province is suggested. Proximity to Target Market is the priority of this plan.

[bookmark: _Toc379991629][image: E:\T9126 پروژه یابی - سازمان امور اقتصادی استان کرمانشاه\03 فاز دو - اجرای طرح های کرمانشاه\06 اطلاعات استان\naghshe85\Iran-Kermanshah-Map.jpg]2-1- Province:
Kermanshah province with its historical and industrial center and 25,008 square kilometers area is located in the extreme west of Iran. This province consists of 14 counties, 29 cities, 30 sections and 85 villages. The population of this province based on latest census in 1390 was 1,945,227. Kermanshah province is limited to Kurdistan province from north, to Lorestan and Ilam provinces from south, to Hamadan province from east and to Iraq country from west. It is noticed that Sar Pole Zahab industrial zone as the best region for this project is located in Sar Pole Zahab city and West of Kermanshah city (distance from center of Kermanshah county is 144 kilometers). 
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 Sarpol-e Zahab county is about 908 square kilometers and the population of this county based on latest census in 1390 was about 86,139. Sarpol-e Zahab  is limited to Salas-e Babajani county from north, to Ghasr-e Shirin county and Iraq country from west, to Dalaho county from east and to Gilan-e Gharb county from south. The geographic coordinates of this county is 45˚87' E and 34˚45' N. Sarpol-e Zahab Industrial zone is located 5 km far away from center of Sarpol-e Zahab county.


[bookmark: _Toc379991631]2-3- the project:
According to initial studies, implementing this project in Sar Pole Zahab Industrial zone is suggested. The project location and the map of access route are illustrated in the bellow map:
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[bookmark: _Toc379991632]2-4-access to the infrastructures:
	No.
	Needed infrastructures
	distance to the project
	The supply infrastructures

	1
	water
	0 Km
	Sar Pole Zahab Industrial Estate 

	2
	electricity
	0 Km
	Sar Pole Zahab Industrial Estate 

	3
	gas
	0 Km
	Sar Pole Zahab Industrial Estate 

	4
	Telecommunications
	0 Km
	Sar Pole Zahab Industrial Estate 

	5
	High way
	0 Km
	Sar Pole Zahab Industrial Estate 

	6
	Sub way
	0 Km
	Sar Pole Zahab Industrial Estate 

	7
	airport
	144 Km
	Kermanshah Airport

	8
	port
	637 Km
	Khorramshahr port

	9
	Rail way
	360 Km
	Malayer


[bookmark: _Toc307751402]
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3-Technical Specifications of plan
[bookmark: _Toc307751403][bookmark: _Toc379991634]3-1 –product:
The final product of this plan is Solar cells from silicon wafers.

[image: ]       [image: ]
A solar cell (also called a photovoltaic cell) is an electrical device that converts the energy of light directly into electricity by the photovoltaic effect. It is a form of photoelectric cell (in that its electrical characteristics—e.g. current, voltage, or resistance—vary when light is incident upon it) which, when exposed to light, can generate and support an electric current without being attached to any external voltage source, but do require an external load for power consumption.
The term "photovoltaic" comes from the Greek φῶς (phōs) meaning "light", and from "volt", the unit of electro-motive force, the volt, which in turn comes from the last name of the Italian physicist Alessandro Volta, inventor of the battery (electrochemical cell). The term "photo-voltaic" has been in use in English since 1849.
Photovoltaic is the field of technology and research related to the practical application of photovoltaic cells in producing electricity from light, though it is often used specifically to refer to the generation of electricity from sunlight. Cells can be described as photovoltaic even when the light source is not necessarily sunlight (lamplight, artificial light, etc.). In such cases the cell is sometimes used as a photo detector (for example infrared detectors), detecting light or other electromagnetic radiation near the visible range, or measuring light intensity.
The operation of a photovoltaic (PV) cell requires 3 basic attributes:
· The absorption of light, generating either electron-hole pairs or exactions.
· The separation of charge carriers of opposite types.
· The separate extraction of those carriers to an external circuit.
In contrast, a solar thermal collector supplies heat by absorbing sunlight, for the purpose of either direct heating or indirect electrical power generation. "Photo electrolytic cell" (photo electrochemical cell), on the other hand, refers either to a type of photovoltaic cell (like that developed by A.E. Becquerel and modern dye-sensitized solar cells), or to a device that splits water directly into hydrogen and oxygen using only solar illumination.
Solar cells are often electrically connected and encapsulated as a module. Photovoltaic modules often have a sheet of glass on the front (sun up) side, allowing light to pass while protecting the semiconductor wafers from abrasion and impact due to wind-driven debris, rain, hail, etc. Solar cells are also usually connected in series in modules, creating an additive voltage.
In electronics, a wafer (also called a slice or substrate) is a thin slice of semiconductor material, such as a silicon crystal, used in the fabrication of integrated circuits and other micro devices. The wafer serves as the substrate for microelectronic devices built in and over the wafer and undergoes many micro fabrication process steps such as doping or ion implantation, etching, deposition of various material, and photolithographic patterning. Finally the individual microcircuits are separated (dicing) and packaged.
Several types of solar cell are also made from such wafers. On a solar wafer a solar cell (usually square) is made from the entire wafer.
A solar panel is a set of solar photovoltaic modules electrically connected and mounted on a supporting structure. A photovoltaic module is a packaged, connected assembly of solar cells. The solar panel can be used as a component of a larger photovoltaic system to generate and supply electricity in commercial and residential applications. Each module is rated by its DC output power under standard test conditions (STC), and typically ranges from 100 to 320 watts. The efficiency of a module determines the area of a module given the same rated output - an 8% efficient 230 watt module will have twice the area of a 16% efficient 230 watt module. A single solar module can produce only a limited amount of power; most installations contain multiple modules. A photovoltaic system typically includes a panel or an array of solar modules, an inverter, and sometimes a battery and/or solar tracker and interconnection wiring. In this plan output power is typically 250 watt.

[bookmark: _Toc379991635][bookmark: _Toc307751406]

3-2-project's requirements: 
[bookmark: _Toc379991636]3-2-1-Space and infrastructure required:

	land purchase Costs

	Specifications
	Area (square meters)
	price per square meter
(Rial)
	Cost

	
	
	
	cost to date 
(million Rial)
	Cost to complete (million Rial)
	Total (million Rial)

	A piece of land in the industrial park of Sar Pole Zahab
	3,500
	160,000
	0
	560
	560



	Site preparation and development Costs

	Description
	Working capacity
	Unit
	Unit price (Rial)
	cost to date (million Rial)
	Cost to complete (million Rial)
	Total (million Rial)

	Excavation
	3,500
	M2
	120,000
	0
	420
	420

	Wall Construction
	780
	M2
	500,000
	0
	390
	390

	Door
	1
	No.
	20,000,000
	0
	20
	20

	Landscaping
	700
	M2
	100,000
	0
	70
	70

	Edging
	233
	Meter
	150,000
	0
	35
	35

	Asphalting
	850
	M2
	450,000
	0
	383
	383

	Lighting
	17
	No.
	1,500,000
	0
	26
	26

	Total
	0
	1,343
	1,343



	Civil works, structures and buildings Costs

	Description
	Area (square meters)
	Unit price (Rial)
	cost to date (million Rial)
	Cost to complete (million Rial)
	Total (million Rial)

	Main Plant production
	1,000
	4,500,000
	0
	4,500
	4,500

	Storage of material
	400
	3,500,000
	0
	1,400
	1,400

	Office building and security
	250
	3,500,000
	0
	875
	875

	facilities Buildings
	250
	5,000,000
	0
	1,250
	1,250

	Substation Construction
	50
	3,000,000
	0
	150
	150

	Main Plant production
	1,950
	-
	0
	8,175
	8,175

	Total
	1,000
	4,500,000
	0
	4,500
	4,500



[bookmark: _Toc379991637]3-2-2-Equipment and machinery:
The main equipment and machines for this product containing wafer Test machine, framing machine and etc., could be supplied from Nantong Reoo Technology company in china. The cost of investment on the machinery will be as follow:







	Plant machinery and equipment Costs

	Description
	cost to date (million Rial)
	Costs required
	Total (million Rial)

	
	
	local costs (million Rial)
	Costs of currency
	Cost to complete (million Rial)
	

	
	
	
	Costs of currency (Euro)
	local currency equivalent cost
	
	

	A - foreign machinery and equipment 
	0
	0
	164,609
	5,442
	5,442
	5,442

	Other costs (including the cost of customs clearance, registration and ordering, shipping and insurance, installation, training and supervision and VAT) of 15%
	0
	816
	0
	0
	816
	816

	B –Local machinery and equipment
	0
	0
	0
	0
	0
	0

	Other costs include VAT - about 6%
	0
	0
	0
	0
	0
	0

	Total cost of machinery
	0
	816
	164,609
	5,442
	6,259
	6,259


The exchange rate is: 1 € = 33,063 Rial in 18 Sep 2013

[bookmark: _Toc379991638]3-2-3- Raw material and intermediate components:
The raw material of this project are Silicon wafer, EVA film, TPT sheet, Heated glass, Aluminum frame, junction box, silicon jell, bar solder, sealant tape . The annual cost for the material is calculated as follow:

	Specifications and cost raw material, auxiliary packaging for the product

	Description
	Unit
	
Consumption per unit of product
	production 
capacity
 in 100%
	total consumption of the raw material
	price per unit of raw material (Rial)
	annual cost of providing material (million Rial)

	Silicon wafer
	number
	60.0
	32,000
	2,016,000
	39,000
	78,624

	EVA film
	M2
	3.3
	
	110,880
	37,000
	4,103

	TPT sheet
	M2
	1.64
	
	54,970
	136,000
	7,476

	Heated glass
	M2
	1.63
	
	54,634
	136,000
	7,430

	Aluminum frame 
	number
	1.0
	
	33,600
	235,000
	7,896

	Junction box
	number
	1.0
	
	33,600
	198,000
	6,653

	Silicon jell  
	310 ml
	0.5
	
	16,800
	62,000
	1,042

	Bar Solder
	-
	0.6
	
	20,160
	545,000
	10,987

	Sealant Tape
	-
	0.3
	
	10,080
	545,000
	5,494

	Total
	129,704



[bookmark: _Toc379991639]3-2-4-management and human resources:
In this project working days in a year, working shifts in a day and hours in a shift are assumed to be 270, 1 and 8 respectively. So the required human resources in different departments are evaluated as follow:

	Salary of administrative staff

	No.
	Position
	Number of shifts
	Personnel per shift
(No.)
	Total staff (people)
	Monthly salary (Rial/ per person)
	annual salary (million Rial)

	1
	Direct Manager
	1
	1
	1
	12,000,000
	144

	2
	Director of Administration
	1
	1
	1
	10,000,000
	120

	3
	Financial staff, administrative and selling
	1
	2
	2
	8,000,000
	192

	4
	Secretary
	1
	1
	1
	5,500,000
	66

	5
	Labour Services
	1
	1
	1
	5,000,000
	60

	6
	guardsman
	3
	1
	3
	5,500,000
	198

	Total
	9
	 
	780

	Benefits. Insurance and  bonus70%
	546

	Total
	1,326



	Salary of production staff 

	No.
	Position
	Skill Level
	Number of shifts
	Personnel per shift (No.)
	Total staff (people)
	Monthly salary (Rial/ per person)
	annual salary (million Rial)

	1
	Production Manager
	Expert
	1
	1
	1
	10,000,000
	120

	2
	supervisor
	Skilled
	1
	1
	1
	8,000,000
	96

	3
	Skilled worker
	Skilled
	1
	6
	6
	7,000,000
	504

	4
	Simple worker
	Unskilled
	1
	16
	16
	6,000,000
	1,152

	5
	Technical man
	Skilled
	1
	1
	1
	7,000,000
	84

	6
	Inventory man
	Unskilled
	1
	1
	1
	6,000,000
	72

	7
	Driver
	Unskilled
	1
	1
	1
	5,500,000
	66

	Total
	27
	 
	2,094

	Benefits. Insurance and  bonus 100%
	2,094

	Total
	4,188



· Number of skilled personnel required: 8
· number of non- skilled personnel required: 18
· number of expert personnel required: 1 
[bookmark: _Toc379991640]
4-Ownership and legal permission:
[bookmark: _Toc379991641][bookmark: _Toc307751412]4-1- ownership of land: 
In this project it is assumed that the Land purchase cost will provided by Owners equity.
[bookmark: _Toc307751413][bookmark: _Toc379991642]4-2- Intellectual property and incentives:
The project will be implemented in an industrial zone, so the Infrastructure, licenses and royalties will be provided easily.
[bookmark: _Toc379991643][bookmark: _GoBack]4-3-legal permission:
Required Licenses and legal permissions for this project are listed bellow:

	Not getting licenses list and estimating the time required to obtain a license

	Prediction time
	License Information
	Issuing agency
	Name of License
	No.

	1 Month
	Investments according to the provided specifications in the Plan
	Organization for Investment, economic and Technical Assistance of Iran
	Foreign investment license
	1

	1 Month
	Wafer silicon production, , ISIC code: 31101330 , with 10 MW
 capacity in a year 
	Ministry of industry, mine and trade
	Establishment license
	2

	At the same time of trial operation
	Wafer silicon production, , ISIC code: 31101330 , with 10 MW
 capacity in a year 
	Ministry of industry, mine and trade
	Operation license
	3

	1 Month
	according to the provided specifications of site operation 
in the Plan
	Industrial parks organization
	The end of work license
	4



[bookmark: _Toc304985217][bookmark: _Toc307751428][bookmark: _Toc379991644]5-Market study and Competition:
Today, solar energy is used by a variety of systems including:
· Using solar heating energy for domestic, industrial and power plant purposes 
· Direct conversion of sunlight into electricity by using photovoltaic equipment 
Non-power plant applications of solar heating energy are abundant, of which the most important ones include: solar water heater and bath, solar heating/ cooling, solar water distiller, solar drier, solar stove, solar oven, etc. 
The most important and major consumers of cell (solar panels) in Iran are the governmental organizations and NGOs, of which a list has been given in the following:
· ITC for road GSM phones lighting and supporting 
· Ministry of road and transportation for traffic counter systems and cameras and supporting flash lights 
· Mountain climbing federation for lighting and flash light in stations and shelters belonged to the same 
· Islamic Republic army air force to support radars and wireless machines 
· Municipalities for lighting the areas of some parks 
· Power supply to the remote areas by using solar cells 
Considering the limitations on energy consumption, using renewable energies in the country is of certain importance. 
Global solar cells consumption growth is quite rapid so that according to the estimations, this type of energy shall be 34% of the total global consumed energy in 2050. The solar cells capacity in 2010 was roughly 14,000 MW which is expected to increase to 70,000 MW in 2020 and 140,000 MW in 2030. Therefore, the overseas demand of the product is also important and the foreign markets shall be proper target markets. 
Considering the studies, merely 2 units in Tehran and Semnan provinces are licensed by the ministry of industry mine and trade in the field of solar cells, while their production capacities are quite limited.

[bookmark: _Toc307751432][bookmark: _Toc379991645][bookmark: _Toc304985228]6-Physical Progress of project:             Yes        No *

















[bookmark: _Toc307751433][bookmark: _Toc379991646]7-Action plan and Implementation schedule:
The time sheet of the project from starting of feasibility study is evaluated and presented as bellow:

	Prediction of Project Schedule

	Scope of Work             Duration: years 

Month
	Year 1
	Year 2
	Year 3

	
	2
	4
	6
	8
	10
	12
	2
	4
	6
	8
	10
	12
	1

	Investment studies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Obtaining permission
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Providing engineering services
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Land purchase
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Contractor selecting
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Workshop tooling
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	site operation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Order and transfer of machinery
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Machinery installation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Facilities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Staff training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Unexpected delays
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Trial production
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Commercial production
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



[bookmark: _Toc379991647]8-Financial projection:
[bookmark: _Toc379991648][bookmark: _Toc307751435]8-1- The cost estimate:

	No.
	subject
	Costs (Million Rial)

	1
	Fixed investments
	22,633
	MR

	2
	Working Capital
	17,187
	MR

	3
	Total investment
	39,820
	MR

	4
	Annual production cost 
	144,685
	MR

	

	5
	Finish goods cost per
	number
	Solar cell 250 W
	4,622,039
	Rial





Fixed investment 
	Fixed investment

	subject
	cost to date (million Rial)
	Costs required
	Total cost (million Rial)

	
	
	local cost
(million Rial)
	Foreign exchange cost
	Cost to complete (million Rial)
	

	
	
	
	Foreign exchange cost (Euro)
	Rial equivalent
	
	

	land purchase
	0
	560
	0
	0
	560
	560

	Site preparation and development
	0
	1,343
	0
	0
	1,343
	1,343

	Civil works, structures and buildings
	0
	8,175
	0
	0
	8,175
	8,175

	Plant machinery and equipment
	0
	816
	164,609
	5,442
	6,259
	6,259

	Auxiliary and service plant equipment
	0
	215
	0
	0
	215
	215

	Facility costs
	0
	2,496
	0
	0
	2,496
	2,496

	Laboratory and workshop equipment
	0
	500
	0
	0
	500
	500

	Vehicles
	0
	250
	0
	0
	250
	250

	Incorporated fixed assets (project overheads)
	0
	1,599
	0
	0
	1,599
	1,599

	Total
	0
	15,955
	164,609
	5,442
	21,397
	21,397

	Pre-production expenditures
	0
	1,236
	0
	0
	1,236
	1,236

	Total Fix  investment
	0
	17,190
	164,609
	5,442
	22,633
	22,633




	Working Capital

	Description
	Duration
	Cost to date
(million Rial)
	Cost to complete  (million Rial)
	Total
(million Rial)

	Total inventory
	30
	0
	7,580
	7,580

	Accounts receivable
	30
	0
	8,642
	8,642

	Cash-in-hand
	30
	0
	965
	965

	Total
	0
	17,187
	17,187














	Fixed and variable costs

	No.
	Production costs
	Fixed cost
	Variable cost
	Total cost (million Rial)

	
	
	% 
	cost
	% 
	cost
	

	1
	Raw material
	-
	0
	100%
	129,704
	129,704

	2
	Production salary
	70%
	2,932
	30%
	1,256
	4,188

	3
	Energy
	20%
	43
	80%
	172
	214

	4
	Repair & Maintenance
	20%
	162
	80%
	649
	812

	5
	Overhead costs (6%)
	-
	188
	-
	7,907
	8,095

	6
	Depreciation
	100%
	1,671
	-
	0
	1,671

	Total production costs
	-
	-
	4,997
	-
	139,688

	1
	administrative cost
	100%
	1,326
	-
	0
	1,326

	2
	Marketing costs (1%)
	-
	0
	100%
	1,664
	1,664

	3
	Insurance Assets
	100%
	107
	-
	0
	107

	Total costs of operating
	-
	-
	1,433
	-
	1,664

	1
	Depreciation (pre-production)
	100%
	124
	-
	0
	124

	Total non-operating costs
	-
	-
	124
	-
	0

	Total Operating annual cost
	-
	-
	6,553
	-
	141,352



[bookmark: _Toc307751436][bookmark: _Toc379991649]8-2- Estimated revenues:
According to speed of the production line, nominal capacity of the product is about 10 MW in a year. So by considering the efficiency equal to 80%, the actual capacity would be 8MW per year. The production and sales plan are presented bellow:

	Production Plan (ton)

	Description / year 
	Unit
	Season
1
	Season
2
	Season
3
	Season
4
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	
	
	
	
	
	
	70%
	80%
	90%
	100%
	100%

	Solar cell 250 W
	number
	5,600
	5,600
	5,600
	5,600
	22,400
	25,600
	28,800
	32,000
	32,000



	Sales Plan (million Rial)

	Years of Operation
	Unit
	Sale price (Rial)
	Season
1
	Season
2
	Season
3
	Season
4
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	Solar cell 250 W
	number
	5,200,000
	29,120
	29,120
	29,120
	29,120
	116,480
	133,120
	149,760
	166,400
	166,400

	Total Sales
	29,120
	29,120
	29,120
	29,120
	116,480
	133,120
	149,760
	166,400
	166,400



[bookmark: _Toc307751440][bookmark: _Toc379991650]8-3-Duration of project operation:
The life time of this project as regarding to the type of industry, is assumed to be 10 years.
[bookmark: _Toc307751441]
[bookmark: _Toc379991651]8-4-Break- even analyses:
Based on COMFAR results, the project break-even point in the first year of operation is 37% and it will decrease to 26% in 4th year and as the production rate increasing from this year it will remain constant in the rest years.

	Period
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6
	Year 7
	Year 8
	Year 9
	Year 10

	Break- even point %
	37
	33
	29
	26
	26
	26
	26
	26
	26
	26



[image: ]

[bookmark: _Toc307751442][bookmark: _Toc379991652]8-5- Cost-benefit analysis:
Project efficiency indicators
	Present value of  total fixed investment
	392,638
	million Rial

	Present value of  total net revenue
	405,208
	million Rial

	Net present value (NPV)
	12,570
	million Rial

	benefit - Cost ratio B/C
	1.03
	

	Internal rate of return (IRR)
	36.20%
	



[bookmark: _Toc307751443][bookmark: _Toc379991653]8-6- Sensitivity analysis of IRR:
In this project IRR is selected to study the project senility analysis and by COMFAR software, the variation in IRR in comparison with variation in Sales revenue, Annual costs and investment costs has been studied. According to calculation, the IRR is 36.20% in normal condition and it would be reduced to 9.73%, if the sales revenue diminishes reduce 8%. 


	Variation IRR %
	Sales revenue
	Increase in fixed assets
	Operating costs

	-20.00%
	% -44.37
	% 41.80
	% 88.74

	-16.00%
	% -23.22
	% 40.54
	% 78.86

	-12.00%
	% -4.67
	% 39.36
	% 68.67

	-8.00%
	% 9.73
	% 38.24
	% 58.16

	-4.00%
	% 23.12
	% 37.19
	% 47.33

	0.00%
	% 36.20
	% 36.20
	% 36.20

	4.00%
	% 48.91
	% 35.26
	% 24.81

	8.00%
	% 61.21
	% 34.36
	% 13.21

	12.00%
	% 73.08
	% 33.51
	% 1.39

	16.00%
	% 84.52
	% 32.70
	% -13.16

	20.00%
	% 95.55
	% 31.93
	% -30.20



The following chart represents the senility analysis of IRR in comparison with Sales revenue, Annual costs and investment costs.

[image: ]






[bookmark: _Toc307751444][bookmark: _Toc379991654]8-7- Summarize table:
"Summary of economic issues"
	activity
	International Standard 
Industrial Classification 
(ISIC Code )
	product name
	Nominal capacity (unit)

	Manufacture of solar cell
	31101330
	Solar cell
	10 MW

	Activity duration 
	Fix investment 
(million Rial)
	Working Capital 
(million Rial)
	Human resources

	2 year
	22633
	17187
	36 person

	Internal rate of return (IRR)
	Net present value 
(million Rial)
	Owners share 
(million Rial)
	Benefit-cost ratio *B/C

	36.2%
	12570
	22633
100%
	1.03


[bookmark: _Toc307751445]
[bookmark: _Toc379991655]8-8-Estimation of exchange rate changes during the project implementation:
Historical survey shows that in the recent years the exchange rate of Rial to Euro has an ascending trend and it is predicted to have a same treatment in the future. As the machinery of the project is supplied from foreign countries, exchange rate increasing will not have an impact on the project total investment cost In terms of Euro. On the other hand, as the row material is supplied from foreign countries and also the main goal is local market, exchange rate increasing will decrease the beneficiary of the project.

[bookmark: _Toc304985230][bookmark: _Toc307751446][bookmark: _Toc379991656]9-Capital needs, the supply and guarantees method:
[bookmark: _Toc307751447][bookmark: _Toc379991657]9-1- Foreign currency needed:
Foreign currency needed in this project is equal to 164,000 Euro for the machinery.
[bookmark: _Toc307751449][bookmark: _Toc379991658]9-2- The Way of participation and finance method:
[bookmark: _Toc379991659][bookmark: _Toc307751450]In this study, it is assumed that the total investment cost, include local and foreign currency are supplied by owner’s equity. 
9-3- Payback period:
Based on COMFAR results, the payback period of the project will be 3 years from starting the utilization.










[image: ]

[bookmark: _Toc307751451][bookmark: _Toc379991660]10-Incentives, features and advantages of project:
The legal, market and technical benefits and incentives of investment in the given industry in Kermanshah province can be mentioned as follows: 
· Suitable distance to Iran economical hub (Tehran, Tabriz, Ahvaz, Esfahan) with 500 km in average 
· Appropriate profitability level, efficiency and return of capital
· There is possibility to export to Iraq and the Middle East countries. Moreover, product of this project can be exported through earth to the Mediterranean coast and then to Europe and Africa, and so on
· Referred to article 105, taxable income resulting from mineral and production activities, from the date of utilization or extraction, are 80% free of tax in a 4 year period, and in less developed regions‌, they are 100% free of tax in a 10 year period.
· The income earned from exporting the finished goods (industrial, agricultural, complementary products) is 100% free of tax.
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