
BEHEEN Group
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 Founded in 2002 by four established private companies

 Private joint stock

 Business focus on Energy and Telecommunication.

 Operation as General Contractor (GC) & EPCF Contractor

 Powerful academic & industrial background

 Over 900 Million USD turnover in 2010
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About Us



 Micromodje Industries Co.(MI) 

 Design and manufacture of electrical and telecommunication equipment

 Power Supply Product Co. (PSP)

 Design and manufacture of power supplies and control system

 Kiatel Co.(Kiatel)

 Telecommunication equipment manufacturer

 Electro Pejvak Arian Industrial Group Co. (EP)

Design and manufacture of electrical power equipment
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Shareholders



 Prof. Hashem Oraee, Managing Director

 PhD in Electrical Engineering, Cambridge University, UK

 Full Professor of  Department of Electrical Engineering, Sharif 

University of Technology

 Director of Iran Wind Energy Association (IWEA)

 Consultant of  Minister of Electricity

 Co-Founder & President of Sadjad University

 Founder & President, Reza Trans Werke Company

Board of Directors



 Dr Shahrokh Sheybani, Chairman 

 PhD in Electrical Engineering, London University, UK

 Retired Professor of  Department of  Electrical Engineering, 

Sharif University of Technology

 Head of Communication Syndicate of Iran for 30 years

 Deputy of Head of Energy Syndicate of Iran for 5 years

 Co-funder of over 25 electronic companies

Board of Directors



 Prof. Mohamoud Tebiani, Member of the 

Board

 PhD in Electrical Engineering, Massachusetts Institute of Technology 

(MIT), USA 

 Instructor, Department of  Electrical Engineering, Sharif University of 

Technology

 Retired Full Professor of  Department of  Electrical Engineering, Sharif 

University of Technology

 Deputy Director of Engineering and Development, Telecommunication 

Company of Iran

 President of National Research Organization for Science and Technology 

of Iran for 10 years

 Vice Chairman of Study Group, International Telegraph and Telephone 

Consultive Committee 

 Funder and manager of Sharif University Electronics research Institute for 

20 years

Board of Directors



Telecom Syndicate Energy Syndicate

G.C Grade 1

ISO 9001

Contractor-ship Ranking

HSE

Investment Consultant Quality Mgmt. 

Certificates
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INVESTMENT IN 

WIND FARMS
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Our Sites
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300MW

Khaf

500MW

Zabol



Advantages of Khaf Site
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 High capacity factor:
 Beheen studies(since 2010): 50%

 Wind Technologies studies: 46%

 Production of pilot turbine of Beheen(for 23 months): 50%  

 Average of all wind farms all over the world: 22%

 Average of all sites in Iran: 28%

 Income tax exemption for 20 years

 Crossing 132 KV and 400 KV transmission lines through the site

 Crossing railway and suitable roads through the site



Location of wind farms
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Railway

Wind farms

Main road



Purchase Price and
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 MoE announced the Guaranteed purchase price for 2015-2016 as below table

Row Type of Technology
Tariffs for Guaranteed Purchase 

IRR/KWh USD/KWh

Wind

Wind farm with capacity above 50MW 4060 0.14

Wind farm with capacity equal to 50 MW and

lower
4970 0.17

Wind farm with capacity of 1 MW and lower

(specific to electricity subscribers and limited to capacity of

the branch)
5930 0.20

Solar

Solar farm with capacity above 10 MW 5600 0.19

Solar farm with capacity equal to 10 MW and lower
6750 0.23

Solar farm with capacity equal to 100 KW and lower

(specific to electricity subscribers and limited to capacity of the

branch) 8730 0.29

Solar farm with capacity equal to 20 KW and lower

(specific to electricity subscribers and limited to capacity of the

branch) 9770 0.33



 Adjustment Factor covers risk of exchange rate fluctuations

 The Adjustment Factor is calculated for each bill (monthly) 

and multiplied by the Base Price

 Adjustment factor =
CPIi

CPIF

∝
×

EURi

EURF

1−∝

 CPI i: Retail price index at the first of payment year

 CPI f: Retail price index at the first of contract year

 EUR i: Average of EUR/IRR in the interval of 365 days before the payment

 EUR f: Average of EUR/IRR in the interval of 365 days before the contract

 α: Specified by the investor from 0.15 to 0.30

Adjustment Factor
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Hourly Coefficients
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 Every hour in year has a specific factor that depends to the demand of 

elecetricity.

 Hourly Coefficients are greater in spring and summer when powerful winds 

flow in the Khaf site.

 This causes about 17% more revenue for a wind farm in Khaf.

Production

Average of Hourly

Coficient

Equivalent Production

[∑ i ( (production of each hour) i × (Coefficient of each hour) i ) ] × (Adjusted Price based on GPP Agreement)
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Guaranteed Power Purchase Agreement (GPPA)
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 guaranteed power purchase agreement for the duration of 20 years

 30 IRR/KWh on each bill as renewable energies fee that creates a fund to 

support renewable power plants. 

 The base price is fixed in first ten-year (0.17 $/KWh), in second ten-year if 

average real capacity factor of the farm will be upper than 40%, then the price 

will multiply by 0.4



Iran 2015 V.S. China 2015
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FINANCIAL ANALYSIS
50 MW WIND FARM IN KHAF
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Discount rate % 15

Capacity factor % 46

Hourly coefficient effect % 17

Purchase price $/KWh 0.177
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(IRR)Internal rate of return 41%

Net present value (with discount rate of 15%) 92.21 M$

Payback period (with discount rate of 15%) 2019-02
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THE PILOT  PROJECT
AS AN EXPERIENCE
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July- 2012 July- 2012
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August- 2012 September- 2012
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October- 2012 October- 2012
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PRODUCTION OF PILOT TURBINE

26

Period Production(KWh) Capacity Factor (%) Revenue($)

13-May 636,251 59 108,163

13-Jun 865,237 80 147,090

13-Jul 867,950 80 147,552

13-Aug 935,634 87 159,058

13-Sep 687,012 64 116,792

13-Oct 579,880 54 98,580

13-Nov 366,941 34 62,380

13-Dec 299,793 28 50,965

14-Jan 235,025 22 39,954

14-Feb 278,705 26 47,380

14-Mar 484,014 45 82,282

14-Apr 416,589 39 70,820

14-May 497,584 46 84,589

Average 550,047 52 93,508

Total 7,150,615 - 1,215,605



Thank you 
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EXTRA SLIDES
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Wind Power Generation

Pilot Projects in Khaf and Zabol have 

started

20 years PPA Contract for all 

1000MW   

F.S (Geology, Wind resource 

assessment, …) for all of 1000MW

Permissions, land, grid connection 

have done for all 1000MW

Procurement agreement for all phases
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Procurement and Construction
Khaf Site – First Phase

July- 2012 July- 2012
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August- 2012 September- 2012
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October- 2012 October- 2012

Procurement and Construction
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Iranian Wind Energy Association
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• Dr. Oraee is one of founders and head of international Relations 

Committee

• Tasks and objectives of IWEA are:

 Carry out scientific research in national and international levels

 Cooperate with law enforcement, scientific and research agencies

 Evaluating, revising and implementing plans and programs

 Provide educational, research and technical services

 Encourage researchers and celebrate outstanding researchers

 Holding meetings at the national level, regional and international

 Publication of scientific books and journals



Improvement of  policies 

of renewable  energies
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Sale Price and price adjustment

Financial Guarantee

Renewable Energies Special Economic Zone 

in Khaf and Zabol



Renewable Energies Special Economic Zone

353535

 Customs tariff: 4.5%

 A.V Tax: 5%
 Job Creation

Safety

Welfare

High level education 

Wind Solar
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 1394آبان ماه  -گزارش تولید توربین پایلوت نیروگاه بادی خواف
Production Report of Khaf Project’s Pilot Turbine – Oct 2015/Nov 2015 



                                                      

                                                                                         

                               1394ماه  آبانربین پایلوت نیروگاه بادی خواف درو:تولید روزانه ت 1جدول 
Table 1: Daily Production Report of Khaf Project’s Pilot Turbine from 23/10/2015 to 21/11/2015  

 

ف
دی

ر
 

 تاریخ شمسی روز
تاریخ 

 میلادی

 سرعت باد

Wind speed 

 (m/s) 

 دمای روزانه

Daily Temp. 

 ͦC 

 ساعات توقف روزانه

Daily Stop Hours 
(h:mm) 

 تولیدروزانه ساعات 

(h:mm) 

 آمادگی ضریب

)%( 
تولید روزانه 

(Kwh) 
 شبکه کنتور

(Kwh) 

 ضریب ظرفیت

)%( 
 / هشدار)خطا( علت سرویس

 متوسط بیشینه کمینه متوسط بیشینه کمینه

سرعت باد 

زیر 
3m/s 

سرعت باد 

بالای 
25m/s 

 سرویس
Service 

 

خطاهای 

 شبکه
 

 راه اندازی

N
o

.
 

Day Persian Date Date Min. Max. Avg. Min. Max. Avg. 

Wind 

speed 

under 

3m/s 

Wind 

speed 

over 

25m/s 

Turbine Others 
Grid 

Errors 
Startup 

Daily Production 

Hours (h:mm) 

Availability 

Factor 

)%( 

Daily 

Production 

(Kwh) 

Grid Meter 

(Kwh) 

Capacity 

Factor 

)%( 

Cause of service \ Error 

 - - FRI 01/08/1394 23/10/2015 4.1 18.1 13.9 10 18 13 0:00 0:00 0:00 0:00 0:00 0:06 23:54 100 32877  91.33 جمعه 1

 - - SAT 02/08/1394 24/10/2015 1.5 15.1 7.9 11 22 14 2:17 0:00 0:00 0:00 0:00 0:54 20:49 100 16821  46.73 شنبه 2

 - - SUN 03/08/1394 25/10/2015 0.2 5.4 2.2 11 24 17 18:05 0:00 0:00 0:00 0:00 0:00 5:55 100 304  0.84 یکشنبه 3

 - - MON 04/08/1394 26/10/2015 0 4.4 1.8 15 26 19 18:00 0:00 0:00 0:00 0:00 1:00 5:00 100 126  0.35 دوشنبه 4

 - - TUE 05/08/1394 27/10/2015 0 3.5 1.7 16 28 21 21:41 0:00 0:00 0:00 0:00 0:51 1:28 100 27  0.08 شنبه سه 5

 - - WED 06/08/1394 28/10/2015 1.2 8 5.2 19 24 21 2:25 0:00 0:00 0:00 0:00 0:00 21:35 100 4580  12.72 چهارشنبه 6

 - - THU 07/08/1394 29/10/2015 2.7 9.3 6 21 27 23 0:00 0:00 0:00 0:00 0:00 0:00 24:00 100 7026  19.52 شنبه پنج 7

 - - FRI 08/08/1394 30/10/2015 4.6 18.3 13.2 13 23 17 0:00 0:00 0:00 0:00 0:00 0:00 24:00 100 31113  86.44 جمعه 8

                    SAT 09/08/1394 31/10/2015 شنبه 9

                    SUN 10/08/1394 01/11/2015 یکشنبه 10

                    MON 11/08/1394 02/11/2015 دوشنبه 11

                    TUE 12/08/1394 03/11/2015 شنبه سه 12

                    WED 13/08/1394 04/11/2015 چهارشنبه 13

                    THU 14/08/1394 05/11/2015 شنبه پنج 14

                    FRI 15/08/1394 06/11/2015 جمعه 15

                    SAT 16/08/1394 07/11/2015 شنبه 16

                    SUN 17/08/1394 08/11/2015 یکشنبه 17

 

 



 

                1ادامه جدول

      Continued Table 1 

ف
دی

ر
 

 تاریخ شمسی روز
تاریخ 

 لادیمی

 سرعت باد

Wind speed 
 (m/s) 

 دمای روزانه

Daily Temp. 

 ͦC 

 ساعات توقف روزانه

Daily Stop Hours 
(h:mm) 

ساعات تولید  

 روزانه

(h:mm) 

 ضریب آمادگی

)%( 
تولید روزانه 

(Kwh) 
 شبکه کنتور

(Kwh) 

ضریب 

 ظرفیت

)%( 

 / هشدار)خطا( علت سرویس

 متوسط بیشینه کمینه متوسط بیشینه کمینه
سرعت باد 

 3m/sزیر 

سرعت باد 

بالای 
25m/s 

 سرویس

Service 

 

خطاهای 

 شبکه

 

 راه اندازی

N
o

.
 

Day Persian Date Date Min. Max. Avg. 
Min

. Max. Avg. 

Wind 

speed 

under 

3m/s 

Wind 

speed 

over 

25m/s 

Turbine Others 
Grid 

Errors 
Startup 

Daily Production 

Hours (h:mm) 

Availability 

Factor 

)%( 

Daily 

Production 

(Kwh) 

Grid Meter 

(Kwh) 

Capacity 

Factor 

)%( 

Cause of service \ Error 

                    MON 18/708/1394 09/11/2015 دوشنبه 18

                    TUE 19/708/1394 10/11/2015 شنبه سه 19

                    WED 20/08/1394 11/11/2015 چهارشنبه 20

                    THU 21/08/1394 12/11/2015 شنبه پنج 21

                    FRI 22/08/1394 13/11/2015 جمعه 22

                    SAT 23/08/1394 14/11/2015 شنبه 23

                    SUN 24/08/1394 15/11/2015 یکشنبه 24

                    MON 25/08/1394 16/11/2015 بهدوشن 25

                    TUE 26/08/1394 17/11/2015 شنبه سه 26

                    WED 27/08/1394 18/11/2015 چهارشنبه 27

                    THU 28/08/1394 19/11/2015 شنبه پنج 28

                    FRI 29/08/1394 20/11/2015 جمعه 29

                    SAT 30/08/1394 21/11/2015 شنبه 30

 - 0 3.5 1.7 10 18 13 0:00 0:00 0:00 0:00 0:00 0:00 1:28 100 27  0.08 (.Min)مینیمم 

 - 4.6 18.3 13.9 21 28 23 21:41 0:00 0:00 0:00 0:00 1:00 24:00 100 32877  91.33 (.Max)ماکریمم 

 - 1.79 10.26 6.49 15 24 18 7:49 0:00 0:00 0:00 0:00 0:21 15:50 100 11609  32.25 (Average)نگین میا

 - - (Total)مجموع
62:28 0:00 0:00 0:00 0:00 2:51 

126:41 - 92879  - - 
65:19 

  باشد میسرعت باد توقف های مربوط به به غیر از توقفی ساعات سرویس شامل هر گونه.   

 باشد. توربین میتوسط اندازی مجدد  بررسی شرایط برای راهمدت زمان واندازی شامل توقف توربین  ساعات راه  

 Service hours include all stop’s time except stops caused by wind speed. 

 Startup hours include turbine stop’s time for checking the condition to restart the turbine. 

 
 
 

 
 
 
 



 

 
 
 

 1394سال پایلوت نیروگاه بادی خواف در  انه توربینی: تولید ماه 2جدول 
Table 2 : Monthly Production Report of  Khaf  Project’s Pilot Turbine in The Year: Apr 21,2015 - May 21,2016 

 

 ماه ردیف
 باد سرعت

Wind speed 

(m/s) 

 دما

Temperature 

ͦ C 

 ماهیانه ساعات توقف

Monthly Stop Hours 

(h:mm) 

 

ساعات 

 تولید

 ماهیانه

(h:mm) 

 

ضریب 

 آمادگی

)%( 

تعداد روز 

 در ماه کارکرد

متوسط تولید 

در ماه روزانه 
(Kwh/day) 

 تولید ماهیانه

(Kwh) 

 شبکه کنتور

(Kwh) 

ضریب 

 ظرفیت

)%( 

No. Month 

 کمینه
بیشین

 ه

متوسط 

 کمینه

متوسط 

 بیشینه
 بیشینه کمینه متوسط

متوسط 

 کمینه

متوسط 

 بیشینه
سرعت باد زیر  متوسط

3m/s 

سرعت باد بالای 
25m/s 

 سرویس

Service 

 

خطاهای 

 شبکه

 

 Monthly اندازی راه
Productio

n Hours 

(h:mm) 

Availabili

ty Factor 

)%( 

Working 

days 

Average 

daily 

production at 

month 

(Kwh/day) 

Monthly 

Production 

(Kwh) 

Grid Meter 

(Kwh) 

Caacity 

Factor 

)%( 

Min. Max. 
Avg. 

Min. 

Avg. 

Max. 
Avg. Min. Max. 

Avg. 

Min. 

Avg. 

Max.  
Avg. 

Wind speed 

under 3m/s 

Wind speed 

over 25m/s 
Turbine Others 

Grid 

Errors 
Startup 

 Mar 21,2015 – Apr 20,2015 0 23.6 1.98 14.88 7.37 5 35 14 25 18 139:42 0:00 5:10 0:05 0:05 18:47 574:49 99.31 31 14300.68 443321 447359 39.72  فروردین 1

 Apr 21,2015– May 21,2015 0 23.6 1.55 14.74 7.67 12 38 21 32 25 123:19 0:00 4:22 1:44 7:33 25:36 582:29 99.41 31 14445.97 447825 451278 40.13 اردیبهشت 2

 May 22,2015– Jun 21,2015 0.4 27.9 4.73 17.12 10.67 16 41 25 34 29 36:14 06:28 33:40 02:47 01:07 19:36 596:11 95.47 31 21592.81 669377 676419 59.98 دادخر 3

 Jun 22,2015 – Jul 22,2015 1.4 28.6 7.11 21:63 14:27 19 39 28 36 31 5:43 25:07 18:12 6:47 0:07 26:37 565:27 97.55 31 26044.39 807376 813335 72.35 تیر 4

 Jul 23,2015 – Aug 22,2015 0.8 26 5.85 18.28 12.21 23 39 27 35 30 20:43 2:00 21:46 7:15 0:00 20:23 576:53 97.07 31 26420 819048  73.39 مرداد 5

 Aug 23,2015 – Sep 22,2015 0.4 24.4 4.37 17.24 10.78 16 37 21 29 24 49:38 0:00 69:37 0:00 1:15 12:34 562:25 90.64 31 22566.16 699551  62.68 شهریور 6

 Sep 23,2015 – Oct 22,2015 0 21.2 2.16 14.4 7.95 4 35 18 27 21 171:17 0:00 0:13 6:15 0:00 25:20 468:55 99.97 30 16819.23 504577  46.72 مهر 7

 Oct 23,2015– Nov 22,2015 0 18.3 1.79 10.26 6.49 10 28 15 24 18 62:28 0:00 0:00 0:00 0:00 2:51 126:41 100 8 11609 92879  32.25 آبان 8

                        Nov 23,2015 – Dec 21,2015 آذر 9

                        Dec 22,2015 – Jan 20,2015 دی 10

                        Jan 21,2016 – Feb 19,2016 بهمن 11

                        Feb 20,2016 – Mar 20,2016 اسفند 12

 0.38 24.2 3.69 16.07 9.68 13 37 21 30 25 76:08 4:12 19:08 3:07 1:16 18:58 506:44 97.15 27.15 20017 608757  55.6 (Average)میانگین

 - - (Total)عوجمم
609:04 33:35 153:00 24:53 10:07 151:44 

4053:50 -  224 - 4483954  - 
982:23 

  

 

 

 

 

 



 

 

 
 1394و سال 1393سال -1392: مقایسه تولید ماهیانه توربین پایلوت نیروگاه بادی خواف در سال  3جدول 

      Table 3 : Comparison of monthly production in  Khaf  project’s pilot turbine  
 

 ماه ردیف
 باد سرعت

Wind speed 

(m/s) 

 دما

Temperature 

ͦ C 

 ماهیانه ساعات توقف

Monthly Stop Hours 

(h:mm) 

 ماهیانه ساعات تولید

Monthly Production Hours 

(h:mm) 

 

 شبکه هایخطا

Grid Errors 

 آمادگی ضریب

Availability Factor 

)%( 

 تولید ماهیانه

Monthly Production 

(Kwh) 

 ضریب ظرفیت

Capacity Factor 

)%( 

No. Month 
94 

2015-
2016 

93 
2014-
2015 

92 
2013-
2014 

94 
2015-
2016 

94 
2015-
2016 

94 
2015-
2016 

94 
2015-
2016 

93 
2014-
2015 

92 
2013-
2014 

94 
2015-
2016 

93 
2014-
2015 

92 
2013-
2014 

94 
2015-
2016 

93 
2014-
2015 

92 
2013-
2014 

94 
2015-
2016 

93 
2014-
2015 

92 
2013-
2014 

94 
2015-
2016 

93 
2014-
2015 

92 
2013-
2014 

94 
2015-
2016 

93 
2014-
2015 

92 
2013-
2014 

 - Mar 21– Apr 20 7.37 7.3 - 18 16 - 163:44 230:00 - 574:49 514:00 - 0:05 - - 99.31 92.36 - 443321 416589 - 39.72 37.33 فروردین  1

 Apr 21– May 21 7.67 7.98 11.14 25 26 22 155:01 165:25 118:00 582:29 578:35 626:00 7:33 0:20 - 99.41 99.75 96.36 447825 497584 636251 40.13 44.59 57.01 اردیبهشت 2

 May 22– Jun 21 10.67 10.06 13.38 29 28 27 98:45 87:45 31:50 596:11 656:55 712:10 1:07 0:35 - 95.47 98.52 98.69 669377 657698 865237 59.98 58.93 77.53 خرداد 3

 Jun 22 – Jul 22 14.27 12.85 13.07 31 30 29.37 82:26 75:28 36:15 565:27 668:55 707:45 0:04 1:31 2:30 97.55 99.45 98.88 807376 791612 867950 72.35 70.93 77.77 تیر 4

 Jul 23 – Aug 22 12.21 11.56 13.81 30 30 33.51 72:07 115:10 25:45 576:53 629:10 718:15 0:00 7:36 0:05 97.07 98.06 99.51 819048 646135 935634 73.39 57.9 83.84 مرداد 5

 Aug 23 – Sep 22 10.78 11.03 10.35 24 27 27.32 131:49 81:44 133:10 562:25 667:45 610:50 1:15 1:48 - 90.64 99.52 98.21 699551 759480 687012 62.68 68.05 61.56 شهریور 6

 Sep 23 – Oct 22 7.95 8.52 9.63 21 22 22.67 203:05 196:47 175:50 468:55 523:57 544:10 0:00 0:08 - 99.97 97.9 99.09 504577 520524 579880 46.72 48.2 53.69 مهر 7

 Oct 23– Nov 22 6.49 5.71 6.35 18 12 13.05 65:19 300:42 248:45 126:41 396:08 471:15 0:00 0:18 2:00 100 100 98.54 92879 302539 366941 32.25 28.01 33.98 آبان 8

 Nov 23 – Dec 21  5.16 5.62     365:40 276:35  331:58 443:25  0:00 -  98.5 99.8  252322 299793  23.36 27.76 آذر 9

 Dec 22 – Jan 20  4.77 4.9     292:49 257:40  429:05 462:20  0:00 -  100 98.76  224326 235025  20.77 21.76 دی 10

 Jan 21 – Feb 19  6.18 4.47     251:01 291:00  472:23 429:00  0:03 -  93.48 99.28  349174 278705  32.33 25.81 بهمن 11

 Feb 20 – Mar 20  7.12 8.2     232:30 181:00  464:01 539:00  0:07 -  99.98 99.66  362211.8 484014  34.69 46.36 اسفند 12

 9.68 8.19 9.4 25 19 18 122:48 497:51 153:25 506:44 527:44 538:35 0:00 - - 97.15 98.12 98.29 608757 484418.44 557580.6 55.6 43.99 51.62 (Average)میانگین

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

 31/01/1393 تا 01/02/1392 ازبرداری از توربین پایلوت نیروگاه بادی خواف  بهره یکسالهاولین رکورد :  4 -1جدول 
Table 4-1 : The first annual exploitation record of  Khaf  project’s pilot turbine from Apr 21,2013  to Apr 20,2014 

 

 ماه ردیف
 باد سرعت

Wind speed 

(m/s) 

 دما

Temperature 

ͦ C 

 ماهیانه ساعات توقف

Monthly Stop Hours 
(h:mm) 

 

 ماهیانه ساعات تولید

(h:mm) 

 

 ضریب آمادگی

)%( 

تعداد روز 

 هدر ما کارکرد

در متوسط تولید روزانه 

 (Kwh/day)ماه 
 تولید ماهیانه

(Kwh) 

 ضریب ظرفیت

)%( 

No. Month 

 بیشینه کمینه
متوسط 

 کمینه

متوسط 

 بیشینه
 بیشینه کمینه متوسط

متوسط 

 کمینه

متوسط 

 بیشینه
سرعت باد زیر  متوسط

3m/s 

سرعت باد 

بالای 
25m/s 

 سرویس
خطاهای 

 شبکه
 راهاندازی

Monthly 

Production Hours 
(h:mm) 

 

Availability 

Factor 

)%( 

Working 
days 

Average daily 

production at month 

(Kwh/day) 

Monthly 

Production 

(Kwh) 

Capacity 

Factor 

)%( 
Min. Max. 

Avg. 
Min. 

Avg. 
Max. 

Avg. Min. Max. 
Avg. 
Min. 

Avg. 
Max.  

Avg. 

Wind 

speed 
under 

3m/s 

Wind 

speed 
over 

25m/s 

Service 
Grid 

Errors 
Startup 

 Apr 21,2013 – May 21,2013 0.3 25.1 4.55 17.22 11.14 10 39 17.64 27.35 22 44:10 3:10 70:40 0:00 0:00 626:00 96.36 31 20524.23 636251 57.01 92اردیبهشت  1

 May 22,2013 – Jun 21,2013 0.6 25.3 6.89 19.34 13.38 18 38 24.29 32.42 27 21:45 00:20 9:45 0:00 0:00 712:10 98.69 31 27910.87 865237 77.53 92خرداد  2

 Jun 22,2013 – Jul 22,2013 1.3 23.3 6.96 19.1 13.07 23 39 26.52 33.81 29.37 11:05 0:00 7:50 2:30 14:50 707:45 98.88 31 27998.39 867950 77.77 92تیر  3

 Jul 23,2013 – Aug 22,2013 1.4 29.7 6.93 19.96 13.81 22 41 26.32 33.65 29.23 4:45 6:35 3:40 0:05 10:40 718:15 99.51 31 30181.74 935634 83.84 92مرداد  4

 Aug 23,2013 – Sep 22,2013 0.1 23.8 4.46 16.88 10.35 17 38 23.74 32.32 27.32 91:55 0:00 13:20 0:00 27:55 610:50 98.21 31 22161.68 687012 61.56 92شهریور  5

 Sep 23,2013 – Oct 22,2013 0 27 4.22 15.84 9.63 10 39 19.1 28.27 22.67 140:45 1:25 6:35 0:00 27:05 544:10 99.09 30 19329.33 579880 53.69 92مهر  6

 Oct 23,2013 – Nov 22,2013 0 23.1 1.77 11.93 6.35 1 24 9.67 17.7 13.05 228:50 0:00 7:30 2:00 10:25 471:15 98.54 30 12231.37 366941 33.98 92آبان  7

 Nov 23 – Dec 21,2013 0 23 0.75 11.44 5.62 -1 20 5.93 13.37 9.13 270:40 0:00 1:25 0:00 4:30 443:25 99.8 30 9993.1 299793 27.76 92آذر  8

 Dec 22,2013 – Jan 20,2014 0 18.2 0.76 9.05 4.9 -7 12 0.9 7.37 3.27 244:35 0:00 8:55 0:00 4:10 462:20 98.76 30 7834 235025 21.76 92دی  9

 Jan 21,2014 – Feb 19,2014 0 23.2 1.08 10.4 4.47 -15 21 2.73 11 6.2 280:00 0:00 05:10 0:00 05:50 429:00 99.28 30 9290 278705 25.81 92بهمن  10

 Feb 20,2014 – Mar 20,2014 0 24.6 2.33 14.69 8.2 0 25 6 15 10 149:50 0:30 2:20 0:00 3:40 539:40 99.66 29 16690.14 484014 46.36 92اسفند  11

 Mar 20,2014 – Apr 20,2014 0 25.3 2.06 13.42 7.3 0 29 11 21 16 161:10 0:55 58:10 0:00 9:45 514:00 92.36 31 13438.35 416589 37.33 93فروردین  12

 0.31 24.3 3.56 14.94 9.1 7 30 14 23 18 137:28 1:05 16:17 0:23 9:54 564:54 98.24 30.4 18227.48 557576.96 50.63 (Average)نگینمیا

 - - (Total)عوجمم
1649:30 12:55 195:20 4:35 118:50 

6778:50 -  365 - 6653031 - 
1981:10 

 

 

 
 

 
 
 
 
 
 
 
 



 
 

 
 

 31/01/1394 تا 01/02/1393 ازبرداری از توربین پایلوت نیروگاه بادی خواف  بهره یکسالهورد : دومین رک  4 -2جدول 
Table 4-2 : The second annual exploitation record of  Khaf  project’s pilot turbine from Apr 21,2014  to Apr 20,2015 

 

 ماه ردیف
 باد سرعت

Wind speed 

(m/s) 

 دما

Temperature 

ͦ C 

 ماهیانه ساعات توقف

Monthly Stop Hours 

(h:mm) 

 

 ماهیانه ساعات تولید

(h:mm) 

 

 ضریب آمادگی

)%( 

تعداد روز 

در  کارکرد

 ماه

در متوسط تولید روزانه 

 (Kwh/day)ماه 
 تولید ماهیانه

(Kwh) 

 ضریب ظرفیت

)%( 

No. Month 

 بیشینه کمینه
متوسط 

 کمینه

متوسط 

 بیشینه
 بیشینه کمینه متوسط

متوسط 

 کمینه

متوسط 

 بیشینه
سرعت باد زیر  متوسط

3m/s 

سرعت باد 

 25m/sبالای 
 سرویس

خطاهای 

 شبکه
 راهاندازی

Monthly 
Production Hours 

(h:mm) 

 

Availability 

Factor 

)%( 

Working 

days 

Average daily 

production at month 
(Kwh/day) 

Monthly 

Production 
(Kwh) 

Capacity 

Factor 

)%( 
Min. Max. 

Avg. 

Min. 

Avg. 

Max. 
Avg. Min. Max. 

Avg. 

Min. 

Avg. 

Max.  
Avg. 

Wind 
speed 

under 

3m/s 

Wind 
speed 

over 

25m/s 

Service 
Grid 

Errors 
Startup 

 Apr 21,2014 – May 21,2014 0.1 24.7 1.54 15.12 7.98 14 35 20 29 24 140:20 0:15 1:50 0:20 23:00 578:35 99.75 31 16051.1 497584 44.59 93اردیبهشت 1

 May 22,2014 – Jun 21,2014 0.6 23.6 3.98 16.33 10.06 16 42 24 33 28 51:50 0:00 11:00 0:35 21:55 656:55 98.52 31 21216.06 657698 58.93 93خرداد  2

 Jun 22,2014 – Jul 22,2014 0.5 26.9 6.53 19.13 12.85 23 14 27 35 30 17:40 18:30 5:55 1:31 17:40 668:55 99.45 31 25535.87 791612 70.93 93تیر  3

 Jul 23,2014 – Aug 22,2014 0.1 29.8 4.08 18.42 11.56 22 40 27 34 30 38:25 17:35 14:25 7:36 37:05 629:10 98.06 31 20843.06 646135 57.9 93مرداد  4

 Aug 23,2014 – Sep 22,2014 0.2 22.5 4.36 17.78 11.03 18 37 24 32 27 54:15 0:00 3:36 1:48 18:05 667:45 99.52 31 24499.35 759480 68.05 93شهریور  5

 Sep 23,2014 – Oct 22,2014 0 23.8 2.91 15.18 8.52 9 39 18 28 22 164:34 0:00 15:08 0:08 16:41 523:57 97.9 30 17350.8 520524 48.2 93مهر  6

 Oct 23,2014 – Nov 22,2014 0 25.8 0.91 12.18 5.71 2 28 9 17 12 292:03 2:10 0:02 0:18 6:09 396:08 100 30 10084.63 302539 28.01 93آبان  7

 Nov 23 – Dec 21,2014 0 22.8 1.54 10.63 5.16 -1 18 5 13 8 340:22 0:00 12:52 0:00 10:11 331:58 98.5 30 8410.73 252322 23.36 93آذر  8

 Dec 22,2015 – Jan 20,2015 0 17.2 0.4 9.98 4.77 1 18 7 14 9 281:34 0:00 0:00 0:00 11:15 429:05 100 30 7477.53 224326 20.77 93دی  9

 Jan 21,2015 – Feb 19,2015 0 17.3 1.29 11.75 6.18 0 24 6 14 10 189:05 0:00 52:36 0:03 8:40 472:23 93.48 30 11639.13 349174 32.33 93بهمن  10

 Feb 20,2015 – Mar 20,2015 0 25 1.51 13.86 7.12 -1 21 4 13 8 153:49 0:15 0:08 0:07 9:58 464:01 99.98 29 12490.07 362212 34.69 93اسفند  11

 Mar 20,2015 – Apr 20,2015 0 23.6 1.98 14.88 7.37 5 35 14 25 18 139:42 0:00 5:10 0:05 18:47 574:49 99.31 31 14300.68 443321 39.72 94فروردین  12

 0.13 23.58 2.59 14.6 8.19 9 29 15 24 19 155:18 3:14 10:14 1:03 16:37 532:48 98.71 30.4 15909.39 486688.84 44.19 (Average)میانگین

 - - (Total)عوجمم
1863:39 38:45 122:42 12:31 199:26 

6393:41 -  365 - 5806927 - 
2237:03 

 

 

 

 

 

 

 



 

 

 (08/08/1394 تا 20/01/1392) از اولین روز راه اندازی تاکنون تولید توربین پایلوت نیروگاه بادی خوافمجموع :  5جدول 

Table 5 : Total Production Report of  Khaf  Project’s Pilot Turbine from first commissioning day till now (July 23,2013 to October 30,2015) 

 

 باد سرعت

Wind speed 

(m/s) 

 دما

Temperature 

ͦ C 

 ساعات توقف

Stop Hours 

(h:mm) 

 

  ساعات تولید

(h:mm) 

 

 ضریب آمادگی

)%( 

تعداد روز 

  کارکرد

متوسط تولید 

روزانه 
(Kwh/day) 

 تولید مجموع 

(Kwh) 

 شبکه کنتور

(Kwh) 

ضریب 

 ظرفیت

)%( 

 بیشینه کمینه
متوسط 

 کمینه

وسط مت

 بیشینه
 بیشینه کمینه متوسط

متوسط 

 کمینه

متوسط 

 بیشینه
 3m/sسرعت باد زیر  متوسط

سرعت باد بالای 
25m/s 

 سرویس

Service 

 
خطاهای 

 شبکه

 

 اندازی راه
Production 

Hours 

(h:mm) 

Availability 

Factor 

)%( 

Working 
days 

Average daily 

production 

(Kwh/day) 

Total 

Production 

(Kwh) 

Grid Meter 
(Kwh) 

Capacity 

Factor 

)%( 

Min. Max. 
Avg. 
Min. 

Avg. 
Max. 

Avg. Min. Max. 
Avg. 
Min. 

Avg. 
Max.  

Avg. 
Wind speed 
under 3m/s 

Wind speed 
over 25m/s 

Turbine Others 
Grid 

Errors 
Startup 

0 29.8 0.28 23.92 9.02 -15 42 9.22 32.3 19.9 
4027:16 85:15 327:22 298:58 27:12 451:13 

16849:47 97.95 935 17854 16694053 14648054 49.59 
5217:16 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 (Mwh/day): تولید روزانه  1نمودار

Chart 1: Daily Production (Mwh/day) 

 



 

 

 
 Mwh/month) )08/08/1394 1394در سال  : تولید ماهیانه 2نمودار 

Chart 3 :Persian Monthly Production in the year : Apr 21,2015 - Apr 20,2016 (Mwh/month) 

 

 

 



 

 

 
 

 

 
 

 Mwh/month) ) 1394و  1393- 1392در سال  : مقایسه تولید ماهیانه 3نمودار 

Chart 3 : Comparison of Monthly Production   (Mwh/month) 

 



 

 

 

 (Mwh/month) 31/01/1393 تا 01/02/1392 از خواف بادی نیروگاه پایلوت توربین از برداری بهره یکساله رکورد اولین:  4نمودار 

Chart 4 : The first annual exploitation record of  Khaf  project’s pilot turbine from Apr 21,2013  to Apr 20,2014 (Persian Month - Mwh/month) 

 

 



 

 

 

 (Mwh/month): تولید ماهیانه  5نمودار 

Chart 5 : Monthly Production until 30/10/2015 (Mwh/month) 

 



 

 

 

 08/08/1394 جمعه  (Cͦ  )بیرونی دمای–( kw)توربین تولید -(m/s) باد سرعت-Yaw error)°(روزانه مقادیر: 1شکل                  

Figure 1:Daily Yaw error(°)-Wind Speed (m/s)-Production(kw)-Outside Temp.( ͦ C) On Fri  30/10/2015 

 

 



 

 

 

 

 
 

C)  بیرونی دمای–( kw)توربین تولید -(m/s) باد سرعت-Yaw error)°( ماهیانه مقادیر: 2شکل               
ͦ

 1394ماه  آبان  در( 

Figure 2:Monthly Yaw error(°)-Wind Speed(m/s)-Production(kw) -Outside Temp.( ͦ C) From  23/10/2015 until  30/10/2015 
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