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
 





























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B

Applicable Environmental 
Standards





 



 








 

 













  

  





  

  





  

  





  

  





  

  





  

  





  

  





  

  





  




  




  





  





















 



 

   
  

 



  
 

  





 





  





 





  
 






 




 

 







   
   

   
   
   
   

   
   
   
   

   
   
   
   
   

   
   



 



 











 

   
   
   
   
   

   
   





 

   





 

   

   














   
   
   





 

   
   

   
   
   
   

   





















   



















































 










 




 



 


    
    
  



 

    
  






 

    
    

    
    
    
 



  

    
    
    

    
    
 


  

    
    
    

    
    
    
    

    
    
 


  

 




















  













    
    

    
    



 












 

 










 

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










 




























 




 








 










 


  
 















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Basis - Project Data Overview
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BASIS - Project data overview
Calculation: Basis - Projct Data Overview
Country: India

Maps
Name Format Path
Basemap Bitmap map C:\Users\Naval.Chaudhary\Documents\WindPRO Data\Projects\Mytrah - Bhesada\Basemap.bmi

Site center: UTM (north)-WGS84 Zone: 42  East: 754,367  North: 2,951,980

WTGs
UTM (north)-WGS84 Zone: 42 WTG type
Easting Northing Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Circle

rated diameter height radius
[m] [kW] [m] [m] [m]

RSA003 742,730 2,953,022 309.9 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA004 743,476 2,952,480 303.8 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA005 744,094 2,951,980 308.7 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA006 744,376 2,951,142 312.1 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA007 744,778 2,950,680 307.4 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA050 745,350 2,951,587 314.5 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA051 744,771 2,952,436 311.8 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA052 744,464 2,952,798 307.0 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA055 743,066 2,954,740 310.5 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA056 743,896 2,955,685 307.7 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA057 744,604 2,954,625 307.9 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA058 744,941 2,954,255 310.7 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA059 745,223 2,953,779 310.2 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA126 747,819 2,955,503 308.5 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA128 748,403 2,953,957 309.3 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA190 748,876 2,958,541 297.9 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA192 749,626 2,957,286 309.2 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA208 756,254 2,947,532 312.2 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA280 760,077 2,945,455 288.0 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA286 762,502 2,944,683 277.1 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA342 760,223 2,950,048 295.7 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA355 763,180 2,947,108 283.3 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA360 761,209 2,950,430 294.8 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA631 745,132 2,952,125 313.2 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0
RSA632 743,099 2,952,706 304.0 Suzlon S97 2100 97.0 !O! hub: 120.0 ...New Yes Suzlon S97-2,100 2,100 97.0 120.0 500.0

Shadow receptor
UTM (north)-WGS84 Zone: 42
Easting Northing Z Object name Orientation Length Height Height Angle

a.g.l.
[m] [°] [m] [m] [m] [°]

A 760,400 2,949,841 297.0 -35.0 1.0 1.0 1.0 90.0
B 760,123 2,949,694 297.9 20.3 1.0 1.0 1.0 90.0
C 760,645 2,949,887 297.7 -50.9 1.0 1.0 1.0 90.0
D 761,265 2,950,643 292.7 205.6 1.0 1.0 1.0 90.0
E 760,984 2,950,472 296.0 107.4 1.0 1.0 1.0 90.0
F 760,967 2,950,543 294.2 127.5 1.0 1.0 1.0 90.0
G 760,956 2,950,616 294.0 133.9 1.0 1.0 1.0 90.0
H 742,806 2,954,861 308.8 122.1 1.0 1.0 1.0 90.0
I 745,173 2,952,595 311.8 253.9 1.0 1.0 1.0 90.0
J 745,343 2,952,423 315.0 221.4 1.0 1.0 1.0 90.0
K 748,599 2,954,000 306.7 268.5 1.0 1.0 1.0 90.0
L 747,671 2,955,581 306.1 120.3 1.0 1.0 1.0 90.0
M 747,699 2,955,285 307.1 32.1 1.0 1.0 1.0 90.0
N 748,683 2,958,759 294.2 144.4 1.0 1.0 1.0 90.0
O 744,151 2,951,481 311.1 149.0 1.0 1.0 1.0 90.0
P 744,945 2,951,019 309.2 211.6 1.0 1.0 1.0 90.0
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BASIS - Project data overview
Calculation: Basis - Projct Data Overview
Elevation grid

UTM (north)-WGS84 Zone: 42
Easting Northing Z Object name File

[m]
A 754,047 2,951,980 0.0 Elevation Grid Data Object: Mytrah-Bhesada_EMDGrid_1.wpg C:\Users\Naval.Chaudhary\Documents\WindPRO Data\Projects\Mytrah - Bhesada\Mytrah-Bhesada_EMDGrid_1.wpg
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Shadow main results
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SHADOW - Main Result

Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [JODHPUR]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
8.71 9.25 8.52 9.17 10.09 8.60 6.53 6.37 8.38 9.44 9.14 8.61

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
411 738 824 545 314 237 468 1,623 1,692 597 316 260 8,025

Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Elevation Grid Data Object: Mytrah-Bhesada_EMDGrid_1.wpg (2)
Obstacles used in calculation
Eye height: 1.5 m
Grid resolution: 20.0 m

All coordinates are in
UTM (north)-WGS84 Zone: 42

WTGs
WTG type Shadow data

Easting Northing Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]
RSA003 742,730 2,953,022 309.9 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA004 743,476 2,952,480 303.8 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA005 744,094 2,951,980 308.7 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA006 744,376 2,951,142 312.1 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA007 744,778 2,950,680 307.4 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA050 745,350 2,951,587 314.5 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA051 744,771 2,952,436 311.8 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA052 744,464 2,952,798 307.0 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA055 743,066 2,954,740 310.5 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA056 743,896 2,955,685 307.7 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA057 744,604 2,954,625 307.9 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA058 744,941 2,954,255 310.7 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA059 745,223 2,953,779 310.2 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA126 747,819 2,955,503 308.5 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA128 748,403 2,953,957 309.3 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA190 748,876 2,958,541 297.9 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA192 749,626 2,957,286 309.2 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA208 756,254 2,947,532 312.2 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA280 760,077 2,945,455 288.0 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA286 762,502 2,944,683 277.1 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA342 760,223 2,950,048 295.7 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA355 763,180 2,947,108 283.3 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA360 761,209 2,950,430 294.8 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA631 745,132 2,952,125 313.2 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0
RSA632 743,099 2,952,706 304.0 Suzlon S97 2100 97.0 !O! hub:... Yes Suzlon S97-2,100 2,100 97.0 120.0 1,000 0.0

Shadow receptor-Input
No. Easting Northing Z Width Height Height Degrees from Slope of Direction mode

a.g.l. south cw window
[m] [m] [m] [m] [°] [°]

A 760,400 2,949,841 297.0 1.0 1.0 1.0 -215.0 90.0 Fixed direction
B 760,123 2,949,694 297.9 1.0 1.0 1.0 -159.7 90.0 Fixed direction
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SHADOW - Main Result

No. Easting Northing Z Width Height Height Degrees from Slope of Direction mode
a.g.l. south cw window

[m] [m] [m] [m] [°] [°]
C 760,645 2,949,887 297.7 1.0 1.0 1.0 -230.9 90.0 Fixed direction
D 761,265 2,950,643 292.7 1.0 1.0 1.0 25.6 90.0 Fixed direction
E 760,984 2,950,472 296.0 1.0 1.0 1.0 -72.6 90.0 Fixed direction
F 760,967 2,950,543 294.2 1.0 1.0 1.0 -52.5 90.0 Fixed direction
G 760,956 2,950,616 294.0 1.0 1.0 1.0 -46.1 90.0 Fixed direction
H 742,806 2,954,861 308.8 1.0 1.0 1.0 -57.9 90.0 Fixed direction
I 745,173 2,952,595 311.8 1.0 1.0 1.0 73.9 90.0 Fixed direction
J 745,343 2,952,423 315.0 1.0 1.0 1.0 41.4 90.0 Fixed direction
K 748,599 2,954,000 306.7 1.0 1.0 1.0 88.5 90.0 Fixed direction
L 747,671 2,955,581 306.1 1.0 1.0 1.0 -59.7 90.0 Fixed direction
M 747,699 2,955,285 307.1 1.0 1.0 1.0 -147.9 90.0 Fixed direction
N 748,683 2,958,759 294.2 1.0 1.0 1.0 -35.6 90.0 Fixed direction
O 744,151 2,951,481 311.1 1.0 1.0 1.0 -31.0 90.0 Fixed direction
P 744,945 2,951,019 309.2 1.0 1.0 1.0 31.6 90.0 Fixed direction

Calculation Results
Shadow receptor

Shadow, expected values
No. Shadow hours

per year
[h/year]

A 0:00
B 0:00
C 10:51
D 1:14
E 38:21
F 37:03
G 40:14
H 33:35
I 31:00
J 12:50
K 57:33
L 59:19
M 0:00
N 23:13
O 0:00
P 10:17

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected

[h/year] [h/year]
RSA003 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (1) 0:00 0:00
RSA004 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (2) 0:00 0:00
RSA005 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (3) 0:00 0:00
RSA006 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (4) 37:15 10:17
RSA007 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (5) 0:00 0:00
RSA050 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (6) 0:00 0:00
RSA051 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (7) 72:05 33:12
RSA052 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (8) 44:29 11:30
RSA055 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (9) 95:42 33:35
RSA056 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (10) 0:00 0:00
RSA057 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (11) 0:00 0:00
RSA058 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (12) 0:00 0:00
RSA059 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (13) 0:00 0:00
RSA126 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (23) 178:48 59:19
RSA128 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (22) 143:12 57:33
RSA190 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (20) 65:33 23:13
RSA192 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (21) 0:00 0:00
RSA208 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (14) 0:00 0:00
RSA280 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (17) 0:00 0:00
RSA286 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (18) 0:00 0:00
RSA342 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (15) 42:20 10:51
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SHADOW - Main Result

No. Name Worst case Expected
[h/year] [h/year]

RSA355 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (19) 0:00 0:00
RSA360 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (16) 286:54 97:33
RSA631 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (24) 0:00 0:00
RSA632 Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (25) 0:00 0:00




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SHADOW - Calendar, graphical

WTGs

RSA342: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (15) RSA360: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (16)
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ERM India Private Limited 
Building 10, 4th Floor, Tower A, DLF Cyber City
IN-122002 Gurgaon
+91 124 4170300
Naval Chaudhary / naval.chaudhary@erm.com
Calculated:
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SHADOW - Calendar, graphical

WTGs

RSA051: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (7)

RSA052: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (8)

RSA055: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (9)

RSA360: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (16)

RSA128: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (22)

RSA126: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (23)
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Project:

Mytrah-Bhesada
Description:

50.4 MW Mytrah Vayu Wind Farm, Bhesada
Licensed user:

ERM India Private Limited 
Building 10, 4th Floor, Tower A, DLF Cyber City
IN-122002 Gurgaon
+91 124 4170300
Naval Chaudhary / naval.chaudhary@erm.com
Calculated:

9/29/2015 8:53 PM/3.0.578

SHADOW - Calendar, graphical

WTGs

RSA006: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (4) RSA190: Suzlon S97 2100 97.0 !O! hub: 120.0 m (TOT: 168.5 m) (20)









  
  
  
   
  
  
  
  
  
   
  

  
   
   













































