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Outline

Application of Wind Atlas for South Africa
= How to use the Wind Atlas for South Africa?
— WASA web sites, Tadpole, WAsSP data, guidelines
—Wind farm case studies and examples
— Resource mapping in sample areas
— Phase Il microscale modelling
> Q&A
e Questionnaire introduction and feedback (Eugene, CSIR)
- Take a look at the information available!

Software clinic

e Attendees are invited to use the “First Verified Numerical Wind Atlas for
South Africa”



WASA project web sites

= General information about WASA project

—www.wasaproject.info

— www.saneri.org.za/Zwind_atlas.htm

 WRF wind forecasts are available on
—veaonline.risoe.dk/wasa
* CSIR online — display of measured data

— WWwW\Ww.wasa.csir.co.za

» WASA met. data download site (monthly files)

—wasadata.csir.co.zaZ/wasal/WASAData

 WASA wind atlas download site NEW!

—wasadata.csir.co.zaZ/wasal/WASAData
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WASA Wind Atlas download site

e First Numerical Wind Atlas — Tadpole
— The Tadpole web interface uses the Google Earth plug-in
— Google Chrome 1.0+, Internet Explorer 7+ (32-bit) and Firefox 2.0+

e Observational Wind Atlas
— WASsP data and workspaces

- Case studies
— Wind farm and wind resource mapping examples

» Reports and guidelines
— WASA reports and general WASP guidelines

e Map data and tools
— SRTM 3 elevation data, SWBD water body data, Google Earth

- Software
— Using WASP as a data viewer (reader) and for microscale modelling
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Numerical wind atlas
Tadpole: interface to wind atlas results

=
w oA

/ (2) Tadpole - dimate viewer \T_,
<« C ff | © 80.69.164.138/Tadpole/Viewer.aspx ?gid=08aee5e5-e31f-416a-ad12-9a7a4d26f92e
] suggested sites () Web Slice Gallery (2 record_player  (2) EXPLORER: Can'tOp...  (T) European Wind Energ... (0) SRTM Data Search  {§ Nyheder > Linkguide... [ Andre bogmeerker

Climate datasets

Google earth

Eye alt 118249 km
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Numerical wind atlas St

Tadpole: WM10 ( ) and mesoscale grid points (e)

(%) Tadpole - cimate viewer w [=]E] =
&« C M © 80.69.164.138/Tadpole/Viewer.aspx ?gid=08ase5e5-e31F-416a-ad 12-9a7a4d26f92e %A

Climate datasets
South

Google earth

Eye'all 35.79km
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Numerical wind atlas St

Tadpole: download of data from WM10 (Just click!)

(2) Tadpole - dimate viewer

&« C M © 80.69.164.138/Tadpole/Viewer.aspx ?gid=08ase5e5-e31f-416a-ad 12-9a7a4d26f92e % A

Climate datasets
South Africa WMs

Google earth
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Numerical wind atlas St

Tadpole: download of data from NWA grid point

(2) Tadpole - dimate viewer

&« C M © 80.69.164.138/Tadpole/Viewer.aspx ?gid=08ase5e5-e31f-416a-ad 12-9a7a4d26f92e % A

Climate datasets
South Africa WMs

Climate
32.076°S 27.933°E

Google earth
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Case study 1
Sample wind farm project in WAsP

tudy (Ea:

I

‘Case study (East) WASP workspace
‘East’ WASP project
2] 'Case study at WM10" Note
"WM10' Vector map
124 "Vestas V90 (2 MWY Wind turbine generator
2§ WM10' Wind atias
- S WM 10" Met. station
k. ViM10 3t 51.9 m (2010-10 to 2011-09) Observed wind
& WM1D' Turbine site
£ WiM10' Resource grid
- & 'WM10' Turbine site
{3 'SA3050_03_28. 147E_32. 1095_7.4_5 (SE) Wind atlas
S \WM10 Turbine site
{3 'SA3050_03_28. 143E_32.0655_7.4_5 (NE)' Wind atlas
S \WM10 Turbine site
{3 'SA3050_03_28.099E_32. 1125_7.4_5 (W) Wind atlas
S \WM10 Turbine site
f53 'sA3050_03_28.091E_32,0685_7.4_5 (NW)' Wind atlas 1
(B 'Large’ Resource grid 0 u [m/s] 25.00

(& "Wind farm site’ Resource grid Table 1 (1,225 kg/m?) | [air density 1,030 kgjm?
1 48§ sample 20-MW/ Wind farm Table 2 (0.97 ka/m?) J Maximum noise l¢ Mot specified

“Turbine site 001" Turbine site Table 3 (1.00 kg/m?) Rotation rate Mot specified
“Turbine site 002 Turbine site Table 4 (1.03 ka/m?) Blade pitch angle Mot specified
“Turbine site 003 Turbine site Table 5 (1.06 kg/m?) Stat. thrust co-e 0.05
“Turbine site 004' Turbine site Table 6 (1.09 kg/m?) [Selecter  |Datasource  Undefined

“Turbine site 005 Turbine site Stop-start strategy Datastatus  Unknown
"Turbine site 006" Turbine site Release date  Not spedified

“Turbine site 007 Turbine site Wieb link None
“Turbine site 008' Turbine site
“Turbine site 009' Turbine site
*Turbine site 010" Turbine site

Settings | Sitelist Statisties | wr power curve |

Variable [Total [ Mean

Total gross AEP [GWh] 62,995
Total net AEP [GWh] 61364
Proportional wake loss [%] 2.59
Mean speed [m/s] -
4] | | Power density [W/m2] -
RIX -
%L\brary folders
(@) Case study (18 files)
([EIWASA OWC (50 files)
(@) WAsP exercise (10 files)
(@) WAsP sample files (13 files)

(@ Wind turbine generators (55 files)

Calolate
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Case study 1
Sample wind farm project in Google Earth
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Case study 2
Resource mapping using the numerical wind atlas

=1gix]

0/

2, ‘Case study (East) wind resource mapping’ WASP workspace =
1 {8l East WASP project IE &Qf e
25 'Case study at WM10' Note I - - ‘
e i @ Mean slpead All sectors
124 "Viestas V90 (2 MW)' Wind turbine generator
= §3'WM1D Wind atias
- S WM10' Met, station
k. WM10 8t 61.9 m (2010-10 to 2011-09) Observed w
- @ Resource arid 1 Resource grid
{3 '5A3050_03_28.035E_32.0265_7.4_5' Wind atlas
¢ Resource grid 2 Resource grid
'SA3050_03_28.038E_32.0705_7.4_5 Wind atlas
¢ Resource grid 3 Resource grid
'SA3050_03_28.041E_32,1155_7.4_5 Wind atlas
¢ Resource grid 4 Resource grid
'SA3050_03_28.045E_32.1605_7.4_5 Wind atlas
¢ Resource grid 5 Resource grid
'SA3050_03_28.087E_32.0235_7.4_5 Wind atlas
¢ Resource grid & Resource grid
'SA3050_03_28.091E_32.0685_7.4_5 (NW)' Wind atlas
¢ Resource grid 7 Resource grid
{3 'sA3050_03_28.094E_32.1125_7.4_5 (SW)' Wind atlas
¢ Resource grid 8 Resource grid
'SA3050_03_28.098E_32.1575_7.4_5 Wind atlas
¢ Resource grid ' Resource grid
'SA3050_03_28. 140E_32.0205_7.4_5 Wind atlas
- @ Resource grid 10' Resource arid
{E3'5A3050_03_28.143E_32.0655_7.4_5 (NEY Wind atlas 6450000
- @ Resource grid 11 Resource arid
{E3'5A3050_03_28.147E_32.1095_7.4_5 (SE)' Wind atias
85 Resource grid 12 Resource arid
{3 'sA3050_03_28.150E_32.1545_7.4_5' Wind atlas
B Resource grid 13 Resource arid
{3 '5A3050_03_28.197E_32.0175_7.4_5' Wind atlas
85 Resource arid 14 Resource arid
{3 '5A3050_03_28.196E_32.0625_7.4_5' Wind atlas
B Resource grid 15 Resource arid
{E3'5A3050_03_28.199E_32.1065_7.4_5 wml atlas hd

D

|| No rose

6450000 F

6455000

i}

i}

i}

i}

4]

6445000

Library

brary ]
ﬁ Library folders

(3] Case study (15 files)

[@1wasa owc (50 files)

(@] WasP exercise (10 files)

(@] WasP sample files (13 files)

(@I Wind turbine generators (65 files)

610000 615000
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Case study 2
Resource mapping using the numerical wind atlas

4z izl 749

@ 2012 Cnes{Spatiimage’
Image @ 2012 Geotye 00 e ea r
Data 510, NOAA, LS. Navy, NGA GEBCO - {

mage @ 2012 CONGI

magery Dale: 8/13/2010 lat -32.0834657 lon 28119942" elev 932 m Eyealt 11.78 km
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Case study 3 gt 4
Designing a new project, including met. mast

“ase study (South) - WASP version 10.2 METET]
Fle Member Lbrary Reports Tools Window Help

ZEE E-u-s 2| e @E

ce hierarchy
R Y B Spatial View: UTH Proj. S.hemisph. Zone 34 (WG5S 1984)
125, ‘Case study (South)' WASP workspace

=1} 'South' WAsP project m oA e

2] ‘Case study South' Note "E No data grid ~ Nodata = ‘

'C5 South' Vector map
124 "Vestas V90 (2 MWY Wind turbine generator
05 21,777 34.

& "South’ Turbine site

£ 'South’ Resource grid
B Viind farm' Resource grid

4% Turbine duster 1 Wind farm
- 4% "Turbine site 002 Turbine site
"Turbine site 003 Turbine site
"Turbine site 004 Turbine site
"Turbine site 005 Turbine site
"Turbine site 008 Turbine site
"Turbine site 007 Turbine site
"Turbine site 008' Turbine site
"Turbine site 009" Turbine site
“Turbine site 010" Turbine site
“Turbine site 011 Turbine site
“Turbine site 017 Turbine site
“Turbine site 013 Turbine site
“Turbine site 014 Turbine site
“Turbine site 015 Turbine site
“Turbine site 015 Turbine site
------ “Turbine site 017 Turbine site
"Turbine site 018 Turbine site
"Turbine site 019 Turbine site
"Turbine site 020' Turbine site
"Turbine site 021 Turbine site

~ hoal-Bupao
I@ Mean speed = Allsectors v|

.r"f' '

%

6210000

BEoD

%L\brary folders

(@) Case study (18 files)

([EIWASA OWC (50 files)

(@) WAsP exercise (10 files)

(@) WAsP sample files (13 files)

(@ Wind turbine generators (55 files)

6150000
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Case study 3
Designing a new project, including met. mast
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Phase 11
Microscale modelling over large areas
=] S

' Frogfoot (with diagnostics), version 1.1.0.19
Calculation resutts I Wind atlases New calculation |Seﬂings I )
Display
¥ Results map '_J

¥ wind atlases

MNew calculation

Name: |Is|ar1d of Sal, Cape Verde |

¥ calculation grid

Comments:
‘ ‘ I Boundary area
A ’Iap Data ¥ Calculation tiles
\
Path to elevation map file: I Elevation lines (tile)
[DA\SRTM\Africal Cape Verde\Sal\Sal_UTM.map | | I Roughness lines tile)
Path to boundary file:
|D:'\.SRTM'\Africa'\.Cape Verde\Sal\Sal_bln.map | | Click mode
@ Nomal
Wind atlas set:
Cape Verde . " Wind atlas information
' Interpolated wind atlas
Grid " Calculation tile map data

= Detemine grid automatically
" Enter node coordinate fey): 3270002 8, 67501887

Resolution: 250
‘Working heights: 50100150
B, Preview
Summary
Boundary area - Points: 10704 (35658 nodes x 3 hgts)
Tiles: 54
Calculation zone - Points:  All
Tiles: Al Sel ear
5.16 mi Google
= 3 Exit
®, save U Run : 165°W e C Eyealt 17.84mi @
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Phase 11 S
Frogfoot (with diagnostics), version 1.1.0.19 i ] 3]
Calculation resutts IWind atlases I New calculation I Settings I )
Display
Result set F Results map _J
Island of Sal, Cape Verde & ¥ Wind atlases
¥ calculation grid
- Boundary area
Created at: created Tuesday, March 02, I Calculation tiles
Elevation map: ..ape Verde\Sal\Sal_UTM.map [T Elevation lines [tile)
Boundary map: ...ape Verde\sal\3al_bln.map - Roughness lines ftile)
Wind atlas set: Cape Verde
[301485.2, 1863554 .4 ) Click mode
@ Nomal

" Wind atlas information

' Interpolated wind atlas

" Calculation tile map data

(287485.2, 1835554 .4 )

Result maps
Show Frequency = atheight 50 = m

Export to GRD file for sectar -
Summary
Boundary area - Points: 223
Tiles: unavailable
Completed - Points: 223
Tiles: unavailable

Calculation zone - Points:  All

Tiles:  All Select  Clear Data S10!| N
| Image

@ Delete U Resume |—|—|—|—| @ Exit
N 272°5 ' \ ( Eye alt i
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Overstrand example it
Microscale modelling results @ WMO5

s

5 '§ </

-

i a X - e . % -
5 o
. % -
~ — 0108 (@
Image!©2011 DigitalGlobe e e < ©2010
©/2011 AfrGIS (Fy) Ltd < P 5, N
Data SI0; NOAA, U'S Navy, NGA, GEBCO s
Image © 2011 GeoEye ~—
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Overstrand example
Mesoscale modelling results in 55 km? grid

Example data:
illustration only

- ..Google
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Overstrand example
Meso- and microscale results

Example data:
illustration only

@mGoogle"
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Overstrand example e

Wind resource mapping in Phase 11

. L)

-

N B
¥ B Kieinmond
¥ e o
2 e Ny

»
-

w_n‘.aLo_s:N;"';_mr

O |

Example data: : |
illustration only " ¥

-
4 ' > T
Goagle
Image©2011 DigitalGlobe ©2010 -

52011 AINGIS (Fy) Ltd
Data SIO; NOAA, U'S Navy. NGA, GEBCO
image © 2011 GeoEye
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User feedback is important!

= All data, model results and descriptions are available in public domain!

= WASA numerical wind atlas can provide a first estimate of the wind

resource anywhere in the WASA study area.

e If and when you apply the numerical wind atlas (or the mast data), we

would like to learn about your experiences.
= One way of providing feed back is to fill out the WASA Questionnaire:

— Questionnaire



http://stel-apps.csir.co.za/wasa-img/QUESTIONAIRE_FOR_WIND_ATLAS_Ver1.4.doc�
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