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Rationale

Wind energy

Methodology for wind resource assessment
Weibull Analysis

Way forward



* Increasing energy demand (5% annually)
* Heavy reliance on fossil fuels

* Impact on environment, sustainability and

climate change

* Urgent need for development of local

renewable energy sources — WIND ENERGY




* Clean and free source of energy

e Better wind capture with well-matured
technologies

* Occupy relatively less space than the
average power station

* Allows the production of energy in
remote locations

WIND RESOURCE ASSESSMENT IS REQUIRED TO QUANTIFY
AMOUNT OF POWER AVAILABLE LOCALLY
ME@



Wind Power Classification

Wind Resource Wind Power  Wind Speed® Wind Speed®

Power Potential Density at 50 m at 50 m at50 m
Class W/m? m/s mph
Fair 300 - 400 64- 7.0 14.3-15.7
Good 400 - 500 70-75 15.7-16.8

Excellent 500 - 600 75- 80 16.8-17.9
Outstanding 600 - 800 8.0- 88 17.9-19.7
Superb 800 - 1600 88-11.1 19.7-24.8

@Wind speeds are based on a Weibull k value of 2.0
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NREL, USA
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* Wind speed data available through MMS as well
as anemometers installed by MRC at different
locations

 Mathematical model developed based on wind

speed data collected at Bigara from January-
December 2008

* Allows the conversion of wind speed collected at

10m height to wind power density at any hub
height



e Offshore wind data downloaded from 2
satellite sources

e Ocean wind data for November 2004 —
October 2009

* 0.25°interval along:
Longitudes: 57.00 E to 58.00 E
Latitudes: 19.755to0 20.75 S

ME}
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MONTH YEAR a1 B [ E1 Az 5z [ oz 5 a3 ) c3 o3 £ a4 B4 c4 [ £ 4z 25 = o= s
Jamwary 2005 S0E7| 5013 S038 535 szs| sz saog =7 5az|  sa7s|  ssei|  eses|  swer| s7es|  ssos|  wees|  7asa|  vazs| voss|  7azs| 7ass| 7ass| vass|
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Jzmwary 2007 533 547 B 71 5.4 22 FE T EE 542 543 s8] 10a4] a0 542 e sss| 1033 10as FEr B 2 557 a00:
Jsswary ) 7254 oz zam sz zoz zoEs zaz|  zezz| zamsl zaom zas|  zamz|  zsi] zesz[ zams zza|  zeaz zzz|  zeiz| zmss| zazs| zeas[ zams| za
Iamwary 2009 223 g3s4| =37 s3zE|  sass|  sE4E ga0n|  sa7r|  sass|  sazz] sasr] sas =78 =7 zas|  zess|  zsss =TiE| ETE ssz|  zesz  zavs s @sl| BT
Feoreary 2005 7z7s| 7333 70| Tass|  7owss|  7ass| 7mis|  7aes|  vads Zo1|  7ess|  7aEisl soey| szis| sess|  7ams|  soss|  sass| s3] Z3ss| 7srs| sass sass| s3is| EEi
Febreary 2005 z7is| @7yl =via|  zvea|  =E0s| zsnzl v mes B e 287 zrie|  zasms| soos|  soss| mems zzz|  zams|  zsss zem z7a|  zEvz|  z7ms| aves a7
Febrsary 2007 554 =] TS| TAIS 7383 5335 5203 7417 T3 TI7E| 5534 6837 7433 2072 TEEL B.TEE TOEE| TADS pxr=] 7733 5839 T 114 pEr=1 TaL 7.:3
Feoroary 2008 24377 281  =aTE 278|  zass|  zEer] emm sz ssis| ssay 248  zes|  zan|  gsa|  soav zs2|  zsaa|  =sss)  eovs|  saz|  ssss|  ssos|  ssss|  zaTE| s
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By 2008 7297  7sss|  zams|  siis|  zzss|  v=es| vssz| o] =sm|  zaor) 7saz|  soi| sosz|  m=asn] zans| zosr) zams zzz| zzz|  zEmi]  zase]  zzms| szm| sz 221
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SATELLITE SOURCE 2 SEAWIND DATA

m Plato - [C:\Users\user\Desktop\QuikSCAT Data Extraction Routine\Use_Scat_Averaged_Mauritius.f93] | = | S
ﬂ FEile Edit Elﬁrnj&ct Build Tools Window Help
D& Checaateviniz_ <)) < L& R
SRR
Use_Scat_Averaged_Mauritius.f35
=l

PROGRAM Use_Scat_Averaged Example

) filemonth

real radrair ,T20)

integer scatflag(1440,720)

| integer ierr,ilat,ilon

for gscat werification

GET SCAT AVERAGED V4 (filemonth,windspd,winddir,scatflag, radrain, IERR)
| , Tilemonth
I OPEN (unit=9, file=
ite|
ite (2

Ll

(

H

IU <

Output
Ready

o match vour system

Fortran Code

il Plato IDE

229
238
231
232
233
229
238
231
232
233
229
238
231
232
233
229
238
231
232
233

>
MRC
>

Output

229
238
231
232
233

ilat
277
277
277
2797
2797
278
278
278
278
278
279
279
279
279
279
280
280
288
28@
280
281
281
281
281
281

windspd
7.88
7.88
7.88
8.60
8.60
8.68
7.80
7.80
8.28
8.28
7.48
-999 .68
-999 .08
8.28
8.28
7.28
7.88
-999 _4a
8.408
8.408
8.60
8.60
8.48
8.48
8.48

winddir
285 .68
286.58
286 .58
286.508
288 .60
291 .60
286.58
286.50
288 .68
289.58
297.88
999 .08
-999 .08
287.58
291 .68
292 .58
286.58
-999 _.64A
292.508
295.508
286.508
288 .60
292.58
295.58
295.58

Press RETURM to close window . .

scatf lag

radrain




(gl fer(op) P

i 1S the unsteady wind speed component and U7 is the mean value

r (%J is the non-dimensional probability density distribution
% is a factor that determines the shape of the curve.

F{1+ %J is the value of the Gamma function for (1+%J.
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WIND POWER DENSITY ANALYSIS SHEET

Coordinate (User Input] . - . o i -
( put) Al After inserting required coordinate and WIND POWER DENSITY @ height, h 80m
Height, href 10 m height, update worksheet by pressing WPD (Vmeandata) 516.59164 W/m2
. y q
Height, h (User Input) 80 m WPD (Vmeanweibull) 442.49823 W/m2
" "
Surface roughness, zo 0.0002 m Ctrl+e WPD(weibullparams) 718.70027 W/m2
Wind speed at Wind speed at
Month Year height href height h FREQUENCIES EVALUATION
(m/s) (m/s)
0 eib
January 2005 6.027 7.185| (L) 9.465980053] 7.185322642| 11.14696644} SR < : ed od
January 2006 8101 9.658] February 9.089963667| 7.917326641] 10.39111866) 0.0 0 05 0 0 [ 1 -0.693147181 4.40303E-10 | 8926766746 1.93866E-19 | 0 2.20151€-10
January 2007 9.350 11.147] March 8.790962685| 7.626432504| 10.06803546| 0 0 15 0 0 0 1 0.405465108 1.28016E-06 | 89.26766746 16619212 | 0 1.93373E-06
January 2008 7.964] 9.495| April 9.07994928 7.755188948| 11.00748033] 0 0 25 0 0 ) 1 0.916290732 5.27418E-05 | 89.26766746 278169E09 | 0 | 0000131854
January 2009 8.258] 9.845| May 10.54658009) 9367028372 1180267034 0<V<=4.0 35 0 0 ) 1 1.252762968 0000607788 | 89.26766746 369407607 | 0 | 0002127259
February 2005 7.275| 8.673] June 11.17915554] 10.2468638) 11.92188924] 4.0 0 45 0 0 [ 1 1.504077397 0003766757 | 89.26766746 1418856-05 | 0 | 0.016950408
February 2006 8.716| 10.391] July 10.45120498) 9.504130099| 11.38540427) 0<V<=6.0 55 0 0 ) 1 1.704748092 0016046038 | 89.26766746 0000257475 | 0 | 0.088253207
February 2007 6.641] 7.917| August 1010093987 9339608027 1114696644 6.0 0 65 2 0033333333 0033333333 0966666667 | 1.871802177 | -3.384294493 | 0.0523034 | 83.63890145 0000359863 | 13 | 0339972099
February 2008 8.427] 10.047] September 9.406609045| 8.250484862| 10.02511666| 0<V<=8.0 7.5 8 0133333333 0.166666667 0833333333 | 2014903021 | -1.701983355 | 0.134233872 | 86.76593675 8.10969E-07 | 60 | 1.006754037
February 2009 7.064] 8.422] October 8.005071746| 6.973113014] 8,660060341] 8.0<V<=9.0 85 1 0183333333 035 065 2.140066163 .842150091 | 0.258477501 |  85.8369544 0005646646 | 93.5 | 2.197058755
March 2005 6.859| 8177 November 8.462395417| 7.326000935| 9.72230067) 9.0 0.0 95 18 03 065 035 2.251201799 0048620745 | 032005634 | 83.68877336 0000402257 | 171 | 3.040535235
March 2006 7.155 8.530] December 8.799069569) 6.03605252 11.93381112] 0.0 0 105 12 02 0.85 015 2.351375257 0.640336039 | 0.185523914 | 85.52840473 0000209557 | 126 | 1.948001102
March 2007 8.445| BUYT I YEARLY MEAN 9.448156829 0 0 115 9 015 1 0 2.442347035 0028478326 | 86.45572041 0014767517 [103.5| 0327500752
March 2008 6397, 0 0 125 0 0 1 0 2.525728644 0000447805 | 89.26766746 200529607 | 0 | 0005597556
March 2009 8.013] 0 4.0 135 0 0 1 0 2.602689685 1601126-07 | 89.26766746 256357614 | 0 2.16151€-06
April 2005 9.233] Mw'"d Spee;.ZOOS-ZO&S 4.0 0 145 0 0 1 ) 2.674148649 1313026-13 | 8926766746 172402626 | 0 1.90388E-12
April 2006 6.505 e 10 CLAER 0 6.0 15.5 0 0 1 0 2.740840024 8.36074E-24 89.26766746 6.9902€-47 0 1.29592€-22
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WIND POWER DENSITY
EXTENDED NUMERICAL MAP
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* Model validation

= By December 2012

* Data mapping -
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