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Updated wind resource mapping methodology

» Frogfoot implementation of WAsP ""'-?3?-5'*“’9‘"*“"‘"“““ =0l x]
— Database Of W|nd C||mates Mame:  [Western Cape wind resources |
— Database of elevation maps S entern Cape previneel
— Database of roughness maps terrain
. . . Terrain dataset Ix‘:’e-:-tr:rn Cape j
® Prlnc'ple Of Operatlon Elevation layer: IEIE'-.-'ati-:nnLa;-'er j
—_ Batch mode Opera‘tion Roughness layer. IR-:uugI'messLa;—'ﬂ j
— Distributed computing boundary

Include |D:'\.Countries'\.50uthAfrica'\.Landcmr| |

Exclude | | J

— Wind atlas interpolation to
every prediction site.

. dimates
- ReSUItS In MySQL database Dataset IS-Juth Africa (all domains) ﬂ
— Export to GIS formats calcutation grid
% Detemmine orid automatically
b WASP 11 Standard mOdelllng " Enter node coordinate fcy): |ICC.1ZZ |
— Industry-standard model B :fzz :
Waorking heights

— Linearized I1BZ flow model
— Default parameters

Preview | Cancel |
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Available input data for modelling

e Validated Numerical Wind Atlas
— WRF mesoscale model
— Virtual mast for every 3/5 km
— WASA 1 domain: 3 km
— All of South Africa: 5 km

e Elevation

— 100-m elevation grid from
space shuttle Endeavour
(SRTM+, NASA version 3).

e Land cover

— 300-m land cover grid derived
from ESA GlobCover 2009.

— Transformation table for z,
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WRF 5-km simulated winds
WASA2, mean wind speed (m/s) Oct 2005 - Sept 2013
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WRF 3-km simulated winds
WASA1, mean wind speed (m/s) Oct 2005 - Sept 2013
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WASAL power density @ 100 m
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Interim High-Resolution Wind Resource Map
Detailed wind resource maps Database of wind climates
— 250 %250 m grid results e For each province
— Modelling resolution ~1 m — 250 %250 m grid results
— 50, 100 and 200 m a.g.l. — 50, 100 and 200 m a.g.l.
— ArcGIS ASC output format — Sector-wise results (X 12)

Mean wind speed U

— ASCII TXT output format

— 10 min average in [ms~1] e For each site, height and sector

« Mean power density P
— 10 min average in [Wm~2]
— Site-specific air density

e Data for calculation of
— Specific power density

Elevation z
— Meters above sea level [m]

— Weibull A parameter [ms—1]
— Weibull k parameter
— Frequencies of occurrence

— Wind turbine energy vyield

— WASsP standard parameters — and much more...

10 DTU Wind Energy and CSIR WASA Mid-term Workshop
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Metadata documents for wind resource data sets
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Metadata for data sets

— Data set specifications

— Data provider

— Contact information
Data set parameters
Coordinate system
Technology (models & data)
Detailed notes

— Purpose

— Methodology

— Limitations

— Available documentation

— Acknowledgements

— Disclaimer

— Four maps of U, P, z and RIX
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Interim High-Resolution Wind Resource Map for South Africa

Metadata and further information
October 2017

METADATA

Data set name

Interim High-Resolution Wind Resource Map for South Africa

Data set date

October 2017

Data provider

DTU Wind Energy and CSIR

Contact persons

Niels G. Mortensen (DTU) or Eugéne Mabille {CSIR)

Contact details

nimo@dtu.dk (DTU) or EMabille@csir.co.za (CSIR)

Data type Raster data sets with a grid cell size of 250 m

Data format ArcGIS ASC

File name(s}) ZA_<province>_<resolution>_<parameter>_<version ID>.asc
Data origin Microscale modelling in each grid point; no interpolation
DATA PARAMETERS

Mean wind speed

Annual mean wind speed U [ms™] @ 50, 100 and 200 ma.g |

Mean power density

Annual mean power density £ [Wm™] @ 50, 100 and 200 m a.g.l.

Terrain elevation

Elevation of madelling site in [m] above mean sea lavel

Ruggedness index RIX

Site RIX value calculated by WASP (standard parameter setup)

COORDINATE SYSTEM

Projection

Universal Transverse Mercator (UTM)

Zone number

348 {two provinces) and 35S (seven provinces)

Datum

World Geodetic System 1984 (WGS 84)

TECHNOLOGY

Calculation software

WASP Resource Mapping System with WASP engine version 11

Wind-climatological input

Elevation data input

5-km NWA {(WRF-based, code name WASAZ2-MYN-NOAH-10D}*
100-m elevation grid derived from SRTM+ (NASA version 3)

Roughness data input

300-m land cover grid derived from GlobCaver 2009 (version 2.3)

Air density input

Standard atmosphere approximation w/ elevation variations only

Technical University of Denmark
Department of Wind Energy
Resource Assessmeant Modelling

Frederiksborgus] 393
4000 Roskilde
Denmark

Ph. +4546 77 50 27
Fax +4546 77 59 70

www vindenergi.dtu.dk
nimo@dtu.dk
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Metadata documents for wind resource data sets

e Metadata for data sets

— Data set specifications
— Data provider
— Contact information

e Data set parameters

e Coordinate system

e Technology (models & data)
e Detailed notes

12

— Purpose

— Methodology

— Limitations

— Available documentation

— Acknowledgements

— Disclaimer

— Four maps of U, P, z and RIX

DTU Wind Energy and CSIR

e Limitations
— Operational envelope of WAsP

— Validated numerical wind atlas
(WRF mesoscale model)

— Input topographical data

— Complex terrain (RIX > 5%)
— Built-up areas

— Forested areas

The wind resource maps are subject
to change without notice if and when
more accurate and reliable data,
models and procedures become
available.

WASA Mid-term Workshop June 2018
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Validation at WASA 1 and 2 masts
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DEA National Wind and Solar PV SEAs (Phase 1)

SEA Data available for download & public comments

http://www.csir.co.za/nationalwindsolarsea/
http://egis.environment.gov.za/frontpage.aspx?m=27

===} National Wind Datasets Download w== Wind and Solar PV SEA Phase | Study
Areas Download

Global Horizontal Irradiance
Global Harizontal Irradiance {GHI):
kWh/m2/annum

Photovoltaic Yield Static -
Photovoltaic Yield on fixed tilt plane
(kwh(electrical)kWpeak(installed)/a).

PV Yield tracking
Photovoltaic Yield with single axis tracking
(kWh(electrical)/ kWpealk(installed)/a).

Ootimal Inclination
Optimal inclination for solar panels

=== National Solar Datasets Download m Renewable Energy EIA Applications Map
and Comment Form Download
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WASA data used to identify Wind Technical Are A
to inform the Phase 2 Strategic Environmental \»__._.//
Assessment for wind and solar energy

Legend
- Wind Technical Areas
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Wind farm planning and development (caution!)
 Identification and ranking of P e

potential wind farm sites.

Initial analyses and design

Project planning

Pre-feasibility studies
— Resource assessment
— Some site assessment

» Design of measurement campaign
— Number of masts
— Siting of masts
— Orientation of sensor booms

— Mounting of lightning rod and
navigation lights.
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Summary and conclusions
= Wind resources in South Africa e Preliminary validation of WASA1l
— Large-scale: ~1.22 mio. km?2 (3-km) to WASA2 (5-km):
— High-resolution: 250-m grids — Mean absolute percentage

error (MAPE) decreases 15%
— Spread decreases by 40%
— Bias is almost 0%0!

— Results in public domain

e Data sets available
— Detailed wind resource maps
— Database of wind climates
— Three heights at every site

» WASA 2 and 3 focus areas
— Land cover data & modelling
— Long-term extrapolation
— Atmospheric stability
— Adaptation of modelling
— Uncertainty modelling

e Data sets specifically developed for

— Strategic Environmental
Assessment (SEA)

— WF planning and development
 WASA 2 ends by end of 2018

— 3-km mesoscale modelling
— Updated data and reports

» Validation and QA in progress
— Software development phase
— Comparisons at WASA masts

17 DTU Wind Energy and CSIR WASA Mid-term Workshop June 2018
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Further information

SANEDI

Dr Thembakazi Mali

Senior Manager

Clean Energy Solutions
thembakazim@sanedi.org.za

Department of Energy
Noma Qase

Director Renewable Energy
noma.gase@energy.gov.za

Technical enquiries
Andre Otto

SANEDI (consultant)
andreotto@afrihost.co.za
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SANEDI WASA site
www.wasaproject.info

CSIR Online
wWWww.wasa.csir.co.za

WASA download site
wasadata.csir.co.za/wasal

%& energy

REPUELIC OF SOUTH AFRICA

sareoi
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Results folder — available files
@ itachi Content Platform Anywhere _ O show deleted items A & Niels Gylling Mortensen

# Home / 2017-08 Frogfoot in SA / Results

I Files
& Upload ¥ New folder ~ + Move @ De

@ Help
B Shared Folders
O Name $ Size % Last modified s
% My Links B . . . ) .
: High-Resolution Wind Resource Map for WASA 1 domain.pdf 1.8 MB Dec 8, 2017 11:58:58 AM H
Activity Interim High-Resolution Wind Resource Map for South Africa - Final Report.pdf 8.8 MB Dec 8, 2017 3:38:04 PM i
I Files Activity Interim High-Resolution Wind Resource Map for South Africa.pdf 2.6 MB Dec 8, 2017 11:58:58 AM i
& Collaboration Activity 3 south Africa mean power density 100 mkmz 53 MB Nov 2, 2017 4:37:40 PM i
2 Account Activity D South Africa mean wind speed 100 m.kmz 44 MB Nov 1, 2017 4:02:08 PM i
B @ WASAT_ZA_EC_250_MP_20171103 zip 59.3 MB Nov 5, 2017 7:48:41 PM i
evices
A i -, . H
& My Devices IE WASAT_ZA_NC_250_MP_20171103.zip 41.9 MB Nov 5, 2017 7:48:18 PM :
@ WASA1_ZA_WC_250_MP_20171102.zip 56 MB Nov 5, 2017 7:47:.57 PM i
& App Downloads
WASA3 WP34-01 Deliverables.pdf 131.7 KB Dec 8, 2017 11:59:14 AM i
IE ZA_EC 250 EMPR_20171023.zip 88.6 MB Oct 28, 2017 6:57:37 PM H
@ ZA_FS_250_EMPR_20171024.zip 57.4 MB Oct 28, 2017 7:21:26 PM i
m ZA_GT_250_EMPR_20171024.zip 8.2MB Oct 28, 2017 7:27:22 PM i
IE ZA_LP_250(15km)_EMPR_20171031.zip 51.2 MB Nov 2, 2017 11:26:44 AM H
IB ZA_LP_250_EMPR_20171024.zip 28.8 MB Nov 2, 2017 11:27:03 AM i
@ ZA_MP_250_EMPR_20171025.zip 36.5 MB Oct 30, 2017 9:47:46 AM i
@ ZA_NC_250_EMPR_20171024.zip 169.2 MB Oct 30, 2017 9:48:39 AM i
IE ZA_NL_250_EMPR_20171025.zip 49.6 MB Oct 30, 2017 9:57:33 AM i
@ ZA_NW_250_EMPR_20171025.zip 44.7 MB Oct 30, 2017 10:29:55 AM i
@ ZA_WC_250_EMPR_20171023 zip 67.5 MB Oct 30, 2017 10:30:09 AM e
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Database folder — available files
@ itachi Content Platform Anywhere _ O Show deleted items

# Home / 2017-08 Frogfoot in SA / Database

I Files N
EAVSIGEGI & New folder | < Move @ De tem(s) a @ Help

P Shared Folders

& Niels Gylling Mortensen

0O Name % Size % Last modified s

% My Links . o .

: [ ecerod upd_ClimateSectorwise.zip 2.2 GB Nov 1, 2017 12:13:07 PM i

Activity B Fsprod upd_ClimateSectorwise.zip 1.6 GB Nov 1, 2017 12:10:28 PM i

i Files Activity [ &7 Prod upd_ClimateSectorwise.zip 2427 MB Nov 1, 2017 9:14:57 AM H

& Collaboration Activity B 1P Prod upd 2_ClimateSectorwise.zip 1.6 GB Nov 1, 2017 12:09:09 PM

2 Account Activity @ MP Prod upd_ClimateSectorwise.zip 1014 MB Nov 1, 2017 %16:13 AM

E @ NC Prod upd_ClimateSectorwise.zip 47 GB Nov 1, 2017 12:14:52 PM H

evices

) My Devices B NLProd upd_ClimateSectorwise.zip 13 GB Nov 1, 2017 11:32:10 AM i
B nwerod upd_ClimateSectorwise.zip 13 GB Nov 1, 2017 12:08:07 PM i

& App Downloads
WASA1_Libs_coords.csv 2.1 MB Nov 30, 2017 2:00:26 PM i
B waSA1_Libs_coords.dat 1.7 MB Nov 30, 2017 3:33:23 PM i
D WASA1_Libs.kmz 1.2 MB Jun 1, 2018 10:16:56 AM i
@ WASA1_Libs.zip 67.7 MB Nov 30, 2017 2:00:33 PM i
WASAZ_Libs_coords.csv 24 MB Nov 30, 2017 12:58:58 PM i
B  wasa2_Libs_coords.dat 1.9 MB Nov 30, 2017 3:33:24 PM i
B WASAZ_Libs.kmz 14 MB Jun 1, 2018 10:16:56 AM i
@ WASAZ_Libs.zip 774 MB Nov 30, 2017 12:58:47 PM i
B wcerod upd_ClimateSectorwise.zip 1.7 GB Neov 1, 2017 12:11:45 PM i
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