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1 Introduction
The key to any good and accurate wind atlas is good quality data. To this end the 1st Verified
Numerical Wind Atlas South Africa, for parts of the Northern and Eastern Capes as well as the
Western Cape makes use of meteorological data from ten sites, distributed throughout the
modelling domain, to verify the results of the meso-scale modelling. The Measurements work
package (WP2) is one of six work packages that collectively make up the Wind Atlas for South
Africa (WASA) project.
The measurements also provide observed wind climates at the measurement sites, which can
be used by micrositing software, like WAsP, to predict the resource potential, i.e. the expected
Wh production from a specified turbine or wind farm in the vicinity of the mast.
The sole objective of WP2 was to provide high quality wind measurements for a period of three
years for the purpose of verifying the meso-scale modelling across the modelling domain.
Criteria were established and a site selection process was undertaken with the specific aim of
fulfilling the verification needs. The three year measurement campaign only started once the
tenth measurement mast had been fully commissioned. The tenth mast to be commissioned
was WM06 (Sutherland) and this was completed on 17 September 2010.
The outputs of WP2 are:
i.

Establish 10 high quality wind measurement stations providing three years of
measurement data for calibration of the mesoscale modelling.

ii.

A database system for wind data collection and on-line Web display.

iii.

Report on measurements.

There are also some outputs not specifically listed in the project outputs. These are:
i.

Site description report

ii.

QC data from the ten sites available free of charge for download by the public.

This report documents the three year measurement campaign and includes all aspects related
to the measurement of wind at the ten measurement masts. This report also provides details on
where the data is located on the web (links).
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1.1 The Importance of quality measurements
The adage: ‘garbage in, garbage out’ has relevance here especially so, because of the
relationship between wind speed and wind energy. Energy produced by the wind is described
as: P=1/2 ρU3, where U is the mean wind speed. From the equation it is clear that any small
error or inaccuracy in the wind speed measurement translates into a threefold error or
inaccuracy in the calculated energy. These errors and inaccuracies can generally be classified
as uncertainties. The uncertainty in the predicted output of a wind farm depends on a number of
factors, such as accuracy in topographical maps, annual variations of wind speed, heat flux etc,
but also significantly due to uncertainty in the wind measurement.
It is for this reason that it is critical to keep the uncertainties in wind speed measurements as
low as possible since the economic viability of a project is directly linked to predicted energy
output. A standard uncertainty approaching 1% can be achieved by following international
standards for calibrating and mounting of Class 1 anemometers. Routine quality control by
inspection, for example with the Climate Analyst software, should be carried out on all acquired
data. Comparison of the primary sensors with redundant ones should also be done.
1.2 Measurement duration
Not only should the measurements be accurate, they should also be representative of the
annual wind conditions at the site. The generation of regional wind climates (using WAsP) is
typically done for full years of data, the more full years the better. This ensures that the results
are not affected by seasonal variations. Furthermore, missing data, due to failures of sensors or
acquisition system, should be spread evenly over the year. A good number to aim for is a
recovery rate exceeding 95%.

2 Site selection
Site selection is probably one of the most important activities that lead up to the installation of
the wind monitoring masts. Substantial effort and money can be saved later in the project if the
site selection is done with diligence. There are therefore a number of criteria that needed to be
addressed during this process and some of these are listed below in no particular order.
 Topography. Mountains, escarpments, hills. Gradient of hills. Distance to mountain
ranges, valleys.
 Roughness. Vegetation, forests agricultural land. Distance to towns, cities.
 Communication. GSM network, radio modem, satellite.
 Infrastructure. Access, roads, building material, concrete.
 Distance to power grid.
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 Sensitive areas. Airports, nature reserves, game parks, bird migration routes, bats,
SANO
 Land ownership, Private, Trust, Government, Local Authority, Tribal
 Land classification. Industrial, agricultural

In addition to the general selection criteria that needed to be taken into account there are a
number of specific criteria that needed to be taken into account that will satisfy the requirements
for the meso-scale modelling verification. The following criteria were developed for the WASA
project:
 Spaced out fairly equally and spread all across project area
 Far enough from complex terrain (heavily mountainous), i.e. terrain slopes larger than
30° should be further than ~10km away
 At least 7km (one grid cell) away from the coast to ensure 100% land within grid cell
 Areas that are fairly uniform within a single meso-scale grid cell in terms of roughness
and topography
 To ensure grid cell overlay - take two grid lengths (10km)
 Sites should cover the spectrum of different climatological regions - coastal, inland low
lying, inland high lying (latter are areas that prove challenging to models).
 Ideally sites that are not too far away from each other are situated in different
climatological regions.
 Sites are needed on interesting large scale terrain that have significant meso-scale
forcing (e.g. near escarpment)
 In areas of good wind climate according to meso-scale maps – at least in accordance
with one of the maps developed by UCT and Risø.

In order to meet some of the criteria listed above, use was made of the most recent wind
resource maps available at the time for South Africa, those being UCT and Risø developed.

Once the general area, roughly thirty by thirty kilometres, for each mast had been selected, 1:50
000 maps, 1:10 000 Orthophotos and Google Earth were used to further refine the placement of
the mast. Farm owners of possible sites were identified, and meetings with them were arranged.
Site visits were then conducted, which involved driving around the respective areas, meeting
the land owners and discussing the project with them. Basic details of each site were
documented during these visits, such as: position (gps), ground type, cell phone signal strength
Report on Measurements
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and prevailing wind directions (determined from the vegetation). The sites were also
photographed. Once this process had been finalised and the mast position fixed, agreements
between the landowners and the CSIR were formalised, allowing for the installation of the masts
for a period of three years.
At the time, a Basic Impact Assessment for each mast was required, and at two sites (WM03
and WM09), municipal building regulations also had to be adhered to (temporary re-zoning of
land). Getting these assessments approved caused quite a delay in the erecting of the masts.

3 Measurements
Figure shows the positions of project measurement sites in South Africa (Western Cape and
parts of Northern and Eastern Cape). A total of 10 sites featuring 60 m masts are part of the
project measurement programme. The site selection was aimed at best possibly fulfilling the
criteria developed with the purpose of verification of the Numerical Wind Atlas. For details
please see the dedicated Measurement Report and the Site Inspection Report
At 10 sites – WM1, WM2, WM3, WM4, WM5, WM6, WM7, WM8, WM9 and WM10 – the 60m
masts are all instrumented with DTU developed sensors.
For the purpose of verification of the Numerical Wind Atlas, the 3 years, Oct 2010 – Sep 2013,
were chosen. The data are available from the project database in the public domain through
www.wasa.csir.co.za . Permission to download data may be obtained from the download site
subject to registration.

Figure 1.
text.

Overview map showing the location of the meteorological masts referred to in the
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3.1 Mast positions
The positions of the meteorological masts were determined using a Garmin eTrex GPS
receiver. Three readings were taken (corresponding approximately to the three legs of the mast)
and subsequently averaged to find the position of the mast, see Table.

Table 1.

Mast coordinates and elevations.

Mast ID

Longitude

Latitude

Elevation

Easting

Northing

UTM

[°E]

[°N]

[m a.s.l.]

[m]

[m]

zone

WM 01

16.664410

28.601882

152

662743.2

6834989.4

33

WM 02

19.360747

31.524939

824

344361.1

6511054.9

34

WM 03

18.419916

31.730507

242

255549.9

6486539.1

34

WM 04

18.109217

32.846328

22

229440.3

6362045.0

34

WM 05

19.692446

34.611915

288

380119.2

6169215.6

34

WM 06

20.691243

32.556798

1581

471013.8

6397802.7

34

WM 07

22.556670

32.966723

1047

645479.5

6351326.6

34

WM 08

24.514360

34.109965

110

270725.8

6222861.2

35

WM 09

25.028380

31.252540

1806

312257.8

6540733.5

35

WM 10

28.135950

32.090650

925

607193.9

6448951.8

35

The datum used is WGS 84; elevations are determined by the WAsP flow model from SRTM3
maps with 5-m height contours.
3.2 Hardware
3.2.1 Masts

The preferred mast type for use in the WASA measurements was a narrow, triangular, guyed
lattice mast. When the project started there were no suppliers who could supply a 50- 70m
lattice mast of very narrow dimensions. The only supplier that had a mast close to this was
Webb Masts & Towers, which could supply a mast of this height, but with a face width of 450
mm. They also had a mast with a face width of 300 mm, but this could only be supplied in a
height of 45 m. Due to the minimal weight of the sensors used in a wind measurement regime,
the mast engineer could, at CSIR’s request, redesign this mast to suit our requirements, and
raise the height to 60 m (see ANNEXURE A for the technical specifications of the mast). An
anti-climbing frame surrounded by strands of razor wire was bolted to the mast at 3 m height,
and utilised a lockable trapdoor through which access to the mast is acquired.

Report on Measurements
Copyright © 2014

WASA: Report on Measurements: April 2014

P a g e | 11

3.2.2 Earthing and Lightning protection

For lightning protection and earthing, the common practice is to run a copper conductor cable
down the length of the mast and connect it to a copper earthing spike next to the base of the
mast. On the WASA masts this has been done away with, and a copper earthing spike was
hammered into the bottom of each excavated hole for the guy rope anchor blocks and the mast
base. It is then connected to a bare copper cable which in turn connects to the hairpin guy
anchor cast into the concrete (ANNEXURE B), and in the case of the mast base, to the base
itself. This creates a ‘Faraday cage’ effect on the mast which minimises damage when lightning
strikes do occur.
With the high incidences of lightning in South Africa, each mast had to be equipped with a
lightning spike. According to the MEASNET1 specifications, the lightning spike should be, on a
horizontal plane, at least 50 times the diameter of the lightning spike away from the primary
anemometer. This necessitated the lightning spike to be manufactured in an extended U form,
to allow for the spike to be outside the specified minimum distance from the primary
anemometer (see Figure 2).
Should the primary anemometer have been mounted at the
preferred 2m above the top of the mast, the lightning spike
would have to had been be made so long, that it would have
been too tall and flexible, causing a whipping effect in strong
winds that could cause it to break off and damage the
sensors lower down.
For this reason the primary anemometer was mounted at
1.5m above the top of the mast, which allowed for the
lightning spike to be made a little bit shorter.
Where
allowed, the spike was always mounted to the lee side of the
dominant wind direction to minimise its effect on the primary
anemometer.

Figure 2.

Diagram of lightning spike used for the WASA masts

The areas Calvinia, Sutherland, Beaufort West, Humansdorp, Noupoort and Butterworth do get
lots of lightning activity during the year, but fortunately none of these masts have yet had any
damage caused by lightning, we suspect primarily due to the ‘Faraday cage’ effect of the
earthing method used.
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3.3 Instrumentation
3.3.1 Selection

The choice of instrumentation to be fitted to the mast is another critical aspect which should not
be glossed over nor should there be an attempt to save money on the project by selecting
cheap sensors. This rational can be the undoing of the project at a later stage. The
instrumentation should be selected from a reputable manufacturer, particularly so for the
anemometers. Each sensor must be supplied with an individual calibration certificate which
conforms to an internationally recognised standard or calibration procedure. The design of the
anemometer should also be taken into account as there are anemometers of various shapes
and sizes. To assist the prospective wind farm developer there is literature available on the
internet that discusses the suitability of the various anemometer designs for wind energy
measurements
3.3.2 MEASNET

The MEASNET specifications for mounting of the primary anemometers requires them to be
mounted at 2m above the mast. As explained under Lightning Protection above, for the WASA
project they were mounted at 1.5m above the mast. The problem was exacerbated by the Civil
Aviation Authority requirements to have a dual navigation light system mounted at the top of the
mast. These have quite a bulky bracket and while every effort was made to keep the lights
inside the MEASNET specified 1:5 gradient cone below the primary anemometer (Figure 3), this
was not always achieved. Again where possible, the lights were mounted on the lee side of the
dominant wind.

Figure 3.
Illustration of the 1:5 gradient cone required below the primary anemometer,
outside of which objects are not allowed
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The mounting of the booms and instruments is explained in the MEASNET [1] guidelines and
IEC[2] standards.
The booms were manufactured from 50.8mm diameter aluminium pipe, with
3mm wall thickness and 2.0 m long which allowed for the anemometers to be placed at the
specified 5.7 times mast width away from the mast, and perpendicular to the prevailing winds. In
turn the anemometers were mounted 15 times the boom diameter above the booms.
The cable wires of each instrument were laid along the bottom of the booms and cable tied. The
cabling down the mast legs were cable tied to the south facing mast legs, and at each mast
section joint, given somewhat of a loop, to allow for expansion and contraction.
The solar panels for the navigation lights and the WASA data system were mounted to face just
west of true North so as to catch the full spectrum of sunlight (maximum solar radiation in the
western half of South Africa occurs between 13:00 and 14:00 hrs). The data logger enclosures
were mounted on the southern side of the masts, with any excess cabling coiled up below the
logger enclosure. The data logger itself was also earthed to the mast.

Figure 4a & 4b.
Anemometer installation and data logger with solar panel (excess cable
coiled below data logger housing)
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Figure 5.
Wind vane, temperature gradient sensor and temperature/relative humidity sensor
(foreground)

3.4 Layout of wind measurement masts and sensor overview
The ten 60 m masts, WM1-WM10, instrumented with DTU developed anemometers, have been
the focus of the measurement programme and of the verification. The instrumentation has been
used for studies worldwide and for obtaining maximum data recovery. The specifications of the
sensors are detailed in Annexure G. The instrumentation at each height level is briefly listed in
Table 1 and the layout is shown in Figure 6.
Table 1.

List of sensors and types used at each measurement station.

Sensor
Cup
anemometers
Wind vane
Absolute
temperature
Temperature
gradient
Barometric
pressure
Relative
humidity

5
2
1
1
1
1

Instrument
WindSensor
P2546A
Vector Instruments
W200P
Vaisala
HMP45A
Risø – DTU
P2642A Pt 500
Vaisala
PTB110
Vaisala
HMP45A

Heights
10m, 20m, 40m, 60m, 61.5m

Data loggers/ CompactFlash Module
Model: CR1000 / CFM100
Manufacturer: Campbell Scientific, Inc, United Kingdom
Height: 6 m
Calibrated by: Campbell Scientific Ltd, United Kingdom
Report on Measurements
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Data Capturing
Data are sampled with 0.5 Hz. Every 10 minute statistics of the measurements
average/minimum/maximum/standard deviation are calculated and recorded together with time
information.
ANNEXURE C contains the complete list of instruments and accessories supplied by Risoe DTU for the
WASA masts.

Figure 6.

General drawing of mast layout and sensor equipment.
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3.4.1 Availability of wind measurements

Table 2 shows the status of the meteorological measurements at the time of writing.

Figure 7.

Installing the solar panel powering the data logger
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Status of measurements as of 1 October 2013.

The Recovery column shows the overall data recovery rate for the top-level anemometer and
the Years column show the measurement period in years. WM09 and WM10 did not have the
full three years of measurement; WM09 collapsing due to snow, and WM10 due to repeated
thefts of solar panels and instrument cables.
Mast ID

Province

Data start

Days until

Recovery of primary

Years

anemometer data
Date

Time

1Oct2013

[%]

[y]

WM01

N Cape

2010-06-23

20:20

1196

100.0

3

WM02

N Cape

2010-06-30

13:10

1189

93.4

3

WM03

W Cape

2010-06-24

15:40

1195

100.0

3

WM04

W Cape

2010-05-18

18:00

1117*

100.0

3

WM05

W Cape

2010-05-20

16:50

1230

98.6

3

WM06

N Cape

2010-09-17

15:10

1110

99.9

3

WM07

W Cape

2010-05-28

16:20

1222

97.0

3

WM08

E Cape

2010-08-04

13:00

1154

87.3

3

WM09

N Cape

2010-09-01

14:30

1126

99.7

2**

WM10

E Cape

2010-08-05

14:00

1153

98.8

2**

* Mast sabotaged on 7 June 2013, but 3 years of data collected
** 2-year periods for WM09 and WM10:
WM09: 2010-10 to 2013-09 minus the year 2011.
WM10: 2011-03 to 2012-02 plus 2012-10 to 2013-09.

3.4.2 Meteorological data download

Meteorological data from the 10 measurement stations can be downloaded from the web site:
wasadata.csir.co.za/wasa1/WASAData . Download is free of charge, but requires registration.
The WASA data download site also contains links to the WASA Wind Atlas download site,
which contains results from the micro- and meso-scale modelling, as well as further information,
reports and tools.
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4 Data Quality control
4.1

Observed wind data and quality control

It is advisable to have an automated screening process in place to flag any data that seems out
of the ordinary. The most important data check is to have the data graphed in real time, and
have these graphs visually checked on a daily basis. Any glaring and obvious problems can
then be identified immediately.
The WASA measurement campaign had the Rodeo data management system, developed by
DTU, installed on the WASA server, which is based at CSIR, Stellenbosch. Rodeo is a data
management system where online measurement data is stored in a MySQL database, from
which the WASA data is automatically displayed on a web page (http://www.wasa.csir.co.za/).
Installation of the server and training on the Rodeo data management system was given to six
CSIR personnel by two persons from DTU (Karen Enevoldsen and Steen Sørensen) on 26 Feb
and 01 March 2010.

Figure 8.

The Website showing the online WASA data projects

The database includes both statistical and time series. The aim was that data, which enters the
CSIR WASA server automatically, initially by modem, and in 2013 through internet connection,
are put in the database. The incoming data are then automatically evaluated to the extent where
this is possible and then calibrated through the built-in calibration values for each sensor.
Information on the quality control is stored in the Measurement Data data base, and includes
the features:
• Limit checking on statistic data
• Slope checking on statistic data
Report on Measurements
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• Watch for special values
• Watch for missing data
As part of this standard quality control, a message system in Rodeo was implemented for
sending warnings via emails to the project manager if preset limits are exceeded or other alarm
situations are discovered by the automated quality control. Also, if data fails to arrive for a
specified period of time, or there is no change in value after six consecutive 10 minute logging
periods, a message will be sent to the project manager.
The project manager can check these emails on a daily basis and if required, immediately
interrogate those specific graphs more closely to see what prompted the warning message.
It very often happens that the 60m anemometer shows a reading less than that of the 40m
anemometer. When the wind direction for that period is checked, it usually turns out that the
turbulence around the navigation light assembly is responsible for the lower wind flow at the
60m anemometer, as the mast is directly in line with the boom on which the 60m anemometer is
attached.
All these possible discrepancies are noted, and usually after each month, the data are
downloaded and each parameter for each station is graphed, allowing a comparison of the
graphs with the noted e-mail messages. If there are discrepancies, the online graphs for that
particular day can be interrogated, to see what has happened. Usually, a comparison with other
parameters will help to explain most discrepancies. The wind data is also run through the
WAsP Climate Analyst program, which produces additional graphs and tables that can be
interrogated (ANNEXURE E). Any unexplained or incorrect data is deleted before the data files
are uploaded to the WASA website, where the public can access the data
(http://wasadata.csir.co.za/wasa1/WASAData ).

Figure 9.
A period of heavy snowfall at mast WM09 (Noupoort) on 13 to 15 July 2012
causing the anemometers to ice up.
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5 Measurement best practices
This chapter was drafted foremost to serve as a record of points and lessons learned during the
monitoring phase (WP2) of the Wind Atlas South Africa project. It is further hoped that this will
benefit and assist prospective wind energy developers in planning and executing their wind
measurement campaigns.
5.1 Mast Type, Lattice or Tubular
One of the questions that anyone needing to perform wind measurements will face early on is
whether to use a tubular or lattice type mast. Both have distinct advantages and disadvantages.
The mast type selected for the WASA project was the 300mm wide face lattice type. It was felt
that the advantage of being able to service the instrumentation without dropping the mast
outweighed the initial cost savings of a tubular mast.
LATTICE TYPE
Advantages

Disadvantages

Climbable

Cost

Easy to replace sensors

Civil works necessary. Permanent footprint

Sensors can be accurately aligned

Lengthy lead time

Security: Data logger can be placed at a Nesting birds
greater height

TUBULAR TYPE
Advantages

Disadvantages

Cost

Un-climbable. Need to lower mast for
repairs to sensors

Short lead time to erect

Need to orientate booms and sensors on
the ground (reduced accuracy)

No permanent footprint

Data logger close to
attraction for vandalism.
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Orientation

In order to reduce the effect and influence of the mast on the wind measurements it is
necessary to take the dominant wind direction or directions into account. In order to minimise
any mast effects the dominant flow should be perpendicular to the mounting boom. In order to
achieve this, one of the faces of a lattice mast must be orientated so that it is perpendicular to
the dominant direction. This determination should be made before the civil works have begun
for the installation of a lattice mast so that the anchor blocks can be orientated correctly. The
dominant wind direction can be determined from data available from the South African Weather
Services, the Agricultural Research Commission and CSIR. If no data are available for the area
in question then environmental observations or anecdotal evidence from local inhabitants will
have to suffice. All bearings and geographic orientation should finally be referenced to True
North.
5.3

Guy grips

One of the accepted methods of tethering the ground end of the guy wire to the anchor block is
by means of a Guy Grip. The grips are manufactured to suit a particular diameter of guy wire
and are certified for this purpose by means of colour coding. However, it is possible that under
certain abnormal circumstances that the Guy Grip can release its hold on the guy wire triggering
a catastrophic collapse of the mast. In order to prevent this from occurring it is suggested that
the loose guy wire pig tail be looped through one of the links of the anchor chain back to itself
and fastened with two or three Crosby clamps. This will have the effect of a safety line so that in
the event of a Guy Grip losing its hold on the guy wire, the guy wire will be retained in position
until repairs to the Guy Grip can be effected.
5.4

Certification

In order to ensure that masts comply with accepted norms and standards it is necessary to have
them certified by a competent engineer. For a lattice type mast the concrete anchor blocks also
need to be certified. This process starts with the inspection of the excavation for each anchor
block.
Certification will be required if the mast and monitoring equipment on the mast is to be insured.
This will also be the case for any public liability claim in the event of injury or death resulting
from the mast or section of the mast, collapsing.
Although it should be expected that the certification ensures that the mast conforms to the
design specifications, it is a good idea if the owner of the mast verifies that the mast does
indeed comply with the design specifications. This could be accomplished by accompanying the
competent engineer on the site visits and ensuring that all aspects are checked or conducting
an independent check at a later stage.
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5.4.1 Security

Unfortunately security is an issue that requires some attention. The level of security needed for
a particular installation does however depend on the location of the installation. Security can be
broken down into two categories.
 Data security
Bankable wind data is the key to the success of any wind energy project and
therefore it makes sense to protect the data both at the source (in the data logger)
as well as after it has been downloaded. Some data loggers allow some form of
user encryption to be added to the monitoring algorithm. This can be as simple as
adding an offset or quadratic equation to the data.
Once the data has been downloaded from the data logger (manually or via a data
transmission network) the data should be backed up and stored on a secure data
base.
 Equipment security
Items such as solar panels, batteries, cables (copper) and SIM cards are sought
after items and therefore the mast installation is vulnerable to petty criminals. It is
almost impossible to prevent criminals from vandalising or stealing items from an
installation, however it is possible to make it difficult for them to do so. The only
problem with this approach is that you are likely to suffer more damage the more
difficult it is for the criminals to remove items. In some instances the result could
be the destruction of the entire mast as the thieves will not even stop short of
cutting the guy wires to bring the mast down so that they can remove a battery,
solar panel or SIM card (Figure 10 and Figure 11).

Solar panels and data loggers should be mounted as high up the mast as
possible. The human psyche seems to have a trigger at about 10 metres above
ground level which makes most humans fearful of heights above this level.
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Figure 10.

WM04 after the guy wires had been cut by vandals.

Figure 11.

Data logger enclosure belonging to WM04.

Report on Measurements
Copyright © 2014

P a g e | 23

WASA: Report on Measurements: April 2014

P a g e | 24

Excess cabling should be kept to a minimum and should not be visible. Lightning
protection (copper earthing) should be buried and not be visible at all.
An anti-climbing platform with a lockable trap door is a deterrent to some, but
mainly children, from climbing the mast. Razor wire can also be used. The razor
wire should be wrapped around the mast from the ground to below the anticlimbing platform so that the only way to reach the platform is by using a long
ladder (6+ metre).
A cladding of sheetmetal around the mast at a height 3-6m above ground could also be
considered. This will however also require the use of an extension ladder to gain access to the
mast above the cladded section.
5.4.2

Data Transmission

Data transmission is recommended as the advantages outweigh the additional cost of hardware
and data transmission.
1. Data can be evaluated with minimal delay between receipt and
capture. The data can also be used for other purposes e.g. mining
operations.
2. Problems at the station can be detected quickly and remedial action
taken with minimal loss of data

There are various forms of data transmission (direct radio link, GSM, satellite) but
the most common is GSM. In some cases a directional GSM antenna (Yagi) will
have to be fitted to the modem to improve signal strength. The frequency of
transmission is up to the operator but should ideally not be less than twice daily.
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6 References
[1] MEASNET – Evaluation of Site-Specific Wind Conditions. Version 1, 2009
[2] IEC (2005) International standard IEC61400-12-1 Ed.1: Part 12-1: Power performance measurements of
electricity producing wind turbines
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Mast Specifications
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Mast Earthing Specifications
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Updated 13/04/10
EARTHING OF CSIR MASTS
EACH GUY STAKE
1,2 X 16 copper rod inserted into bottom of excavated hole and connected to hairpin guy anchor with
70mm2 bare copper, using copper clamp at earth rod, and 70 x 10 lug + M10 x 40 brass bolt and nut at
Hairpin
MAST BASE
24m 25 x 3 flat copper buried in TRENCHES 500mm deep of 6m x 6m x 6m x 6m at 90⁰
Copper strap clamped to earth rod which then connected to H-plate on caged bolts, by means of 70 x 10
lug + M10 x 40 brass bolt and nut.
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Dear Eric
You asked me to advise you in writing as to the reason why we consider down-conductors to be superfluous on
masts and towers.
By way of background, The Polyphaser Corporation, who are arguably one of the foremost authorities in the world
on lightning protection, have for the past 20 years advised their customer base that a down- conductor serves no
useful purpose and is a waste of money. Over the years most of the major telecoms companies such as MTN have
no longer included down-conductors in their specs.
Normally a down conductor is of 70mm sq. cross sectional area which is infinitesimal compared to the crosssectional area of structure to which it is attached.
In engineering terms the electrical inductance provided by the down-conductor is minimal compared to that of the
structure.
As an aside, it is no longer common practice in the South African crime environment to have any copper exposed
as it will be the first item to be stolen.
Best Regards,
Murray Webb
Webb LeBLANC Communications
Tel: +27 11 444 2299
Cell: +27 83 457 7543
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List of Instrumentation Supplied by DTU (Risø)
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List of instrumentation supplied by RISOE DTU
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Station logbook

Name of station: WM01 Alexander Bay

Location: -28° 36' 6.77" S, 16° 39' 51.88" E, 152 m A.S.L

Contact person: Eric Prinsloo

System serial / reference #: 460

Date

Time

Event

Observations

23/06/2010

15:30

Instrument installation

06/04/2011

15:00 –
17:00

Site Description visit

Station seems ok, guy rope foundations
and mast foundation not overblown by
sand

07/02/2012

13:00 –
17:00

EM Visit to check mast
while in the area, do modem
modification and upload
SAWA_0_6.CR1 program to
logger

25/02/2013

8:00 –
14:00

Site visit by EP, JK & SM to
check general condition of
mast & instruments, and do
mast verticality checks with
Leica Total Station
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Actions

Comments

ID

Completed instrument installation

EP

Painted mast foundation, and lower 40cm
section of mast with creosote paint as per
instructions from mast engineer. Cleared
one nest in mast, and cleaned solar
panels. Clamped 20mWD sensor in line
with boom for less than 3min (direction
check)

Attached CSIR asset label to mast. Modem
still running directly from battery, thus logger
still using original SAWA_0_4.CR1 program

EP,
NGM,
SS, SM

Station seems ok. There was one nest on
the anti-climbing device, and one right at
the top of the mast

Did modem change and downloaded data.
Then uploaded SAWA_0_6.CR1 to logger
using cable connection to notebook. GPRS
communications to all the westerly stations
were off.

EM

Nest at top of mast and on platform
Some rust on shackles and turn buckles.
All instruments still mounted vertically.
Solar panels full of bird droppings. Nav
light still working. Nav light battery box
extremely corroded

Nests were removed. Rust treated. Rust on
nav light box was scraped & sanded off,
and resprayed.

The nest on the anti-climbing device was
removed, but the one at the top could not be
removed as EM does not have mast
climbing certificate. This nest could have an
influence on the air flow around the top of
the mast, but should not affect the primary
anemometer
General condition of instruments and mast
looks good. Nav light box will have to be
replaced soon.

EP
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Station Logbook

Name of station: WM02 Calvinia/Niewoudtville

Location: 31°31’29.7798”S, 19°21’38.6886”E, 824 m A.S.L

Contact person: Eric Prinsloo

System serial / reference #: 488

Date

Time

30/06/2010

16:00

Instrument installation

05/04/2011

12:00 –
15:00

Site Description visit

Couple of bird nests in mast; one on anticlimbing platform, small nest in cable
loops, and two nests just below 20m
booms. Otherwise mast looks ok.

26/01/2012

14:00 –
17:00

20/06/2012

15:0018:00

Mast inspection while in
the area. Modem not
connecting. To do modem
modification and upload
SAWA_0_6.CR1 program
Navigation light reported
not working

06/02/2013

8:0012:00

26/02/2013

08:3012:00

Objective is to change
62m anemometer, do
mast inspection, and take
measurements of mast
verticality with Leica Total
Station
To check 62m
anemometer
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Event

Observations

Actions

Comments

ID

Completed instrument installation

EP, EM,
PT, SM

Cleared nests away and also cleaned solar panels from
bird droppings. 20mWD clamped in line with booms for
less than 3 min.

Modem still powered directly from
battery, thus logger still using
original SAWA_0_4.CR1 program

EP, NM,
SS,SM

Mast seems ok, guy ropes as well. There
were two nests, one on the ant-climbing
device and the other right at the 40m
boom.

The modem modification was done, and data
downloaded from the 19th of Dec 2011, before the new
SAWA_0_6.CR1 program was uploaded to the logger
using the notebook.

EP, EM

Positive wire to nav light had
disconnected.

Re-wired, tightened other connections as well. Cleaned
solar panels, checked general status of mast and
instruments. Nest at 40m was removed

The nest on the anti climbing device
had two chicks in so it was not
removed. The nest at 40m could
not be removed as only EP has a
mast climbing certificate.
All else appeared to be ok

Solar panels very dirty; one cup of 62m
had broken off; ends of some guy ropes
bent at angle where they exit out of guy
grips, due to sheep rubbing against guy
rope anchors

Solar panels cleaned, and 62m anemometer (#7644)
replaced with #7678. Guy rope ends tied up. Any rust
on guy ropes sprayed with zinc-spray. Took mast
verticality measurements.

Anemometer was not plugged in
correctly, but started recording
correctly on 20 Feb

EP, JK,
PO

Solar panels again full of bird droppings.

62m Anemometer unplugged and re-plugged, checked
for correct operation. Branches with thorns tied above
solar panels to prevent birds landing on solar panels

All else still working ok

EP, JK,
SM

EP, HH

WASA: Report on Measurements: April 2014

WM03

P a g e | 42

Station Logbook

Name of station: WM03 Vredendal

Location: 31°43’49.8246”S, 18°25’11.6976”E, 241 m A.S.L

Contact person: Eric Prinsloo

System serial / reference #: 490

Date

Time

24/06/2010

16:00

Instrument installation

15/09/2010

15:50 –
16:50

Changed modem setup

Mast & Instrumentation looks ok

05/04/2011

8:00 –
12:00

Site Description visit

04/02/2013

16:00 –
18:00

Site inspection visit, and
mast measurements with
Leica Total Station
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Event

Observations

Actions

Comments

ID

Completed instrument installation

EP, EM,
PT, SM

Changed modem setup to get powered
though data logger

SAWA_0_6.CR1 was loaded onto data
logger.

EP, JK

Mast and instrumentation still looks ok.
Farm owner says that navigation light does
not work. Newly installed 80m mast from
Inca Energy is about 1km SE from WM03

Cleared bird droppings from solar panels.
Clamped 20m WD along booms for less
than 3 min

Nav light failure confirmed from other
sources as well. Will be fixed during
upcoming mast maintenance visits

EP, NM,
SS, SM

Instruments ok, but nav light battery box
badly corroded. Some superficial rust on
shackles and turnbuckles

Scraped & brushed rust off nav light box,
and sprayed with zinc-rich paint. Also
sprayed shackles and turnbuckles. Took
readings with Total Station.

Nav light box will need replacement within
the next 12 months. Nav light not checked

EP, JK,
PO
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Station Logbook

Name of station: WM04 Vredenburg

Location: 32°50’46.7802”S, 18°06’33.1812”E , 22 m A.S.L

Contact person: Eric Prinsloo

System serial / reference #: 491

Date

Time

18/05/2010

18:30

Instrument installation

24/05/2010

11:00

No comms with logger

30/09/2010

13:00 –
17:00

Site visit for video shoot
with tv crew from e-tv

04/04/2011

13:00 –
17:00

Site Description visit

Crow’s nest just below 10m booms.
Otherwise mast looks ok

21/06/2012

12:00 16:00

Nav light not working

23/07/2012

10:00 –
17:00

17/09/2012

10:00 –
17:00
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Event

Observations

Actions

Comments
Completed instrument installation (involved
were Risø technicians and Alpinist Safety
Consultants, who assisted with instrument
installations)

Modem plug not properly connected

Re-connected modem plug and checked
comms.

ID
EP

EP

Eugene, Pieter and Eric

EP

Aligned and clamped clamped 20m WD
between 15:10 and 15:40.
Cleared nest away, and also cleaned bird
droppings from solar panels

Modem still powered directly from battery,
thus logger still using original
SAWA_0_4.CR1 program

EP, NM,
SS, SM &
others

Nav light battery 7.83v, negative wire from
solar panel had disconnected.

Re-connected and battery volts started to
increase.

Farmer confirmed the next day that nav
light was working

EP, HH

Noticed from graphs that
solar panel stopped working
on 2 Jul.

Found that logger solar panel and solar
panel, battery and regulator of nav light
had been stolen. Nav light battery box lying
on ground

Moved logger enclosure to 13m, and fitted
wooden box for nav light battery at 14m.
New solar panels for both mounted at
±16m. Fitted second anti-climbing frame at
6m, with razor wire wrapped around both.

No data was lost

EP,TH

Solar panel stopped
charging on 17 Aug. Farmer
confirmed that solar panels
are both missing.

Thieves were not perturbed by razor wire
and second anti-climbing frame, and just
cut through these to get to solar panels.
Also broke open wooden box of nav light
battery and removed battery.

Mounted solar panel for data logger,
secured inside steel frame, at 30m. Fixed
sheet metal cladding around 3-6m mast
section to prevent climbing up mast.
Removed lower anti-climbing frame.

No data lost

EP, TH
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08/11/2012

10:00 –
17:00

To install new LED type B
solar navlights.

One D-shackle of 60m guy rope which was
touching aluminium body of nav light was
badly rusted.

Old nav light with bracket and cable
removed & installed 2 LED type B selfcontaining nav lights at top of mast. One
was installed at 59.5m, the other one at the
top

Also checked verticality of instruments; all
are ok. Did not have material to treat
rusted D-shackle

EP, TH,
PO

06/02/2013

18:00 –
20:00

To take verticality readings
with Leica Total Station,
treat rusted D-shackle from
previous visit and also treat
any turnbuckles and anchor
units showing corrosion with
zinc spray.

Had to make use of extension ladder to get
to mast section above cladding.

Took verticality checks with Total Station.
D-shackle sanded and treated with zinc
spray. Also treated other corroded parts
where possible. Cable-tied some loose
cabling on mast. Crow’s nest on platform
was removed

Wind was quite strong during this period
(15m/s)

EP, JK,
PO

07/06/2013

15:00 –
18:00

Farmer phoned on morning
of 7th to say that mast has
fallen over.

Inspection showed that mast guy ropes on
NNW side of mast had been sawn through,
allowing for mast to fall over in SSE
direction. Most sensors broken, except
20m WD and WS. Logger enclosure
broken into and battery removed. In
process all cables were cut. Solar panel
cut out of frame. SIM card in modem was
also removed

Data logger enclosure and 20m sensors
removed and brought back to Stb. Rest of
mast to be removed when approval from
insurers have been received. Case of
malicious damage was registered with
Vredenburg police.

Last data for WM04 was 22:40 on 6 June
2013. Insurance claim for mast was
handed in

EP, TH

24/07/2013

10:00 –
16:00
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Mast dismantled and everything brought
back to Stell.

EP, TH,
SH
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Station Logbook

Name of station: WM05 Uitzicht

Location: 34°36'42.894"S, 19°41'32.8056"E , 288 m A.S.L

Contact person:

Station ID: 492

Date

Time

Event

Observations

Actions

11/2/2010

15m Test mast
instrumented.

20/4/2010

15m Test mast dismounted

20/5/2010

60m Mast instrumented.

60m Anemometer cups damaged during
installation (S/N 7658). Did not install.

60m anemometer needs to
be replaced

Installed spare 60m anemometer #7237;
station was switched off during this time

24/5-2010

9:0012:30

15/9-2010

QA

7/10/2010

12:45

7/10/2010

14:30

Modem modification

05/04/201
1

12:0014:30

Site inspection visit

28/06/201
1

13:0015:00

62m Anemometer appears
faulty before this date
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Comments
Wind directions not aligned

ID
kmen

Kmen

Bad temperature values (-40) up until
201005241250.
Bad values (0) in 201005241240
Photographs showed that 40 m
anemometer actually sits at 37m.

Faulty values changed to Null in database
tables for calibrated values.

Data logger was down between 14:30 and
16:20; 40m anemometer was down from
12:45 to 14:45

Made modification to modem power supply
to get its power from logger; upload
program
Aligned and clamped 20m WD between
12:30 and 13:10

General wind speeds at time of visit were
4m/s, but primary anemometer did not turn

Moved 40m anemometer boom from
36.25m up to 39.25m, to have cups at 40m

Replaced S/N 7659 with re-furbished and
re-calibrated S/N 7661. Logger was not

Kmen

Used #7237 calibration values for 60m in
RODEO

EricP

kmen

Data columns were adjusted to provide for
both “40m” heights before and after
adjustment of boom height
Was not able to connect to logger with
notebook. Had to upload SAWA_0_6.CR1
to logger via GSM.

EP

EP

PT, TH,
JCH
Calibration figures for #7661 implemented
in database. Data for S/N 7659 deleted

EP, PO
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at all

switched off during this time

from 9:00 on 13 Jun to 13:00 on 28 Jun.
Have to check correlation between 60m
and 62m before 13 Jun as well
Ave. Compass readings of booms to North
was 25.6°, and from South 205.75°.

12/04/201
2

09:00 –
16:00

20m Anemometer needs to
be replaced. Also take
boom direction readings.

Cups of anemometer not turning at all. Nav
light not working

20m Anemometer #7656 was replaced
with #7676. 20m Data from 8:00 on 31 Mar
to 10:50 on 12 Apr deleted. Nav light solar
controller was replaced. Boom direction
readings were taken

23/01/201
3

10:00 –
15:00

40m Anemometer not
working

Cups not turning at all. Some corrosion on
turnbuckles, D-shackles, and on 60m
cables. 20m Anemometer leaning over by
about 1° to the East; adjusted to vertical
again.

Replaced 40m anemometer #7657 with
#7658. Sanded & brushed the corroded Dshackles on the mast and sprayed with
zinc-spray. Also sprayed guy rope
turnbuckles where required.

Rest of mast and instruments look ok.

EP, PO

27/02/201
3

19:00 –
21:00

To check mast verticality
with Leica Total Station

Nav light still working. Very strong wind.

Some broken cable ties were replaced.
Took verticality checks on mast from 2
sides, got too dark to see crosshairs on
sighter.

Quite strong wind blowing (17m/s)

EP, JK,
SM
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Station Logbook

Name of station: WM06 Sutherland

Location: -32° 33' 24.4728" S, 20° 41' 28.4748" E, 1581 m A.S.L

Contact person: Eric Prinsloo

System serial / reference #: 493

Date

Time

17/09/2010

15:30

Instrument installation
20m Anemometer cups S/N
7661 damaged during
installation

Replaced S/N 7661 with spare S/N 7238

07/04/2011

15:00 –
17:00

Site Description visit

Aligned and clamped 20m WD between
10:50 and 11:30

14/04/2011

11:00

No comms with modem
after site visit

Modem plug not connected to data logger

Connected modem plug

Comms with logger working again

EP, PT

03/08/2012

11:00 –
13:00

40m & 20m Anemometers
are recording lower values
than normal

One cup of each of the 20m and 40m
anemometers missing. Very heavy
snowfall on 13 & 14 Jul, causing
anemometers to freeze up. Blocks of
thawing snow must have fallen onto the
40m and 20m anemometers, breaking off
the cups

Replaced 40m anemometer #7662 with
#7680, and 20m anemometer #7238 with
#7679. Checked data, looked realistic, with
descending speeds from 62m to 10m

Mast and instruments still look good

EP, TH,
JK

26/02/2013

16:00 –
19:00

Site inspection visit, and to
take verticality readings with
Leica Total Station

No visible rust on mast and guy ropes.
Mast in excellent condition. No bird nests.
Nav light is working

Took verticality readings with Leica Total
Station. Replace a number of broken
cable ties

Station looks good

EP, JK,
SM
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Event

Observations

Actions

Comments
Completed instrument installation. S/N
7238 calibration values applied to
database
Operating on SAWA_0_6.CR1

ID
EP

PT, TH,
JCH
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Station Logbook

Name of station: WM07 Beaufort West

Location: -32° 58' 0.2028" S, 22° 33' 24.012" E, 1047 m A.S.L

Contact person: Eric Prinsloo

System serial / reference #: 494

Date

Time

Event

Observations

28/05/2010

15:30

Instrument installation

Very strong winds during installation, 8°C
ambient temp.

05/07/2010

10:00

Modem failed

No connection with modem

14/12/2010

10:00

Modem again faulty

06/04/2011

09:00 –
12:00

27/02/2013

29/04/2013

Actions

Comments

ID

Completed instrument installation

EP

Unplugged, and re-plugged power cable to
modem

Communication ok again

EP

No connection with modem

Changed modem, and did power supply
conversion to power modem via data
logger.

Uploaded SAWA_0_6.CR1 to data logger
via server

EP, TH

Site Description visit

Clear single birds nest from mast just
above 20m booms

Aligned and clamped 20m WD between
10:50 and 11:20

12:00
15:00

Site inspection visit and do
verticality check with Leica
Total Station

Nest next to nav light on top of mast, and
one on frame. Also nest behind logger
enclosure. Solar panels covered in bird
droppings. Broken cable ties. No rust on Dshackles but turnbuckle on each 48m guy
rope was slightly rusted

All noticeable rust spots were treated with
zinc spray. Took readings with Leica Total
Station. Broken cable ties replaced.
Mounted thorn branches on top of solar
panels to prevent birds landing on them. All
nests were removed

Nav light is working.

EP, JK,
SM

13:00 –
14:30

Replace 62m anemometer

One cup broken off. Was damaged in
hailstorm on 27 Mar. Data from then to 29
Apr to be deleted

Replaced anemometer #7669 with #7656.
Fitted bird spike to data logger’s solar
panel

Data from 17:40 on 27 Mar to 14:00 on 29
Apr was deleted

EP,JK,SM
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Station Logbook

Name of station: WM08 Humansdorp

Location: -34° 06' 35.874" S, 24° 30' 51.6954" E, 110 m A.S.L

Contact person: Eric Prinsloo

System serial / reference #: 495

Date

Time

04/08/2010

14:00

Instrument installation

23/06/2011

14:00 –
17:00

Site Description visit

Station seems ok, guy rope foundations ok.
Anchors and mast fenced off. Dead Kori
bustard bird lying below mast, probably
flew into guy ropes

20m WD sensor clamped in line with
boom. Clamped time less than 3min.

02/05/2013

10:00 –
15:00

Site inspection visit, and to
change 62m anemometer

Turnbuckles are some quite rusted, as well
as some parts of upper guy ropes. One
upper orange buoy was halfway dislodged
from cable. Nav light not working,
according to locals. Checked that solar
controller is working. Photocell in nav light
housing is corroded, and apparently the
problem why light does not switch on. The
fences around the mast and guy rope
foundations will need repairing again

Photocell of nav light was bypassed, but
then nav light flashes continuously. Left it
like that to sort out at a later date.
Replaced 62m anemometer #7675 with
#7677. Sprayed rusted turnbuckles and Dshackles with zinc-spray. Tied loose buoy
up with cable ties again. One section of
upper guy rope is quite corroded, and
issue will be taken up with Webb LeBlanc

Farmer confirmed after a couple of days
that nav light stopped working. We will get
a new solar controller, pair up with the exWM10 nav light, make sure it’s working
correctly and install at a later date.
Managing Director of Watt Energy, owner
of farm where mast resides, will arrange
that fences around mast and foundations
will be fixed.

EP, JK,
SM

16/05/2013

11:00 13:00

To swop standard dual nav
light with one that is working

Nav light was replaced, and checked for
correct operation by covering solar panel to
simulate dusk.

Nav light working, confirmed with farmer
nearby who checked during the night

TH, JK
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Event

Observations

Actions

Comments
Completed instrument installation. Modem
modification done before instrument
installation and logger uploaded with
SAWA_0_5.CR1 . This was before it was
discovered that SAWA _0_5.CR1 does not
switch off the modem just after midnight.
However modem gave no problems so
program was left as is. WM8 is only station
with SAWA_0_5.CR1

ID
EP

EP, EM
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Station Logbook

Name of station: WM09 Noupoort

Location: -31° 15' 09.1434" S, 25° 01' 42.1674" E, 1806 m A.S.L

Contact person: Eric Prinsloo

System serial / reference #: 498

Date

Time

01/09/2010

16:00

Instrument installation

01/09/2010

08:0014:00

Very poor modem comms.

14/09/2010

09:00

Erratic modem connection

22/06/2011

15:00 –
17:00

Site Description visit

Station seems ok, guy ropes tight. No bird
nests.

2425/07/2011

Reports of heavy snow falls
in NE Cape

On 25 Jul anemometers start failing one
after the other from top to bottom

26/07/2011

No wind speed data, only
temp and pressure data
looks ok up to 9:40 on 26th.
Rh 100% since day before

No comms with logger after 10:00, even
though signal strength to modem is good

Field visit to WM9, using
different approach route.
Still need to walk 1.8km to
mast

Mast broken, lower 27m still upright, the
top 33m has toppled over, snapping off at
36m and at 27m. All anemometers
damaged, each with at least one cup
broken off. Also 60m WD damaged beyond
repair. Solar panel smashed, cables of
junction box severed, as well as that of
40m anemometer and 60m T-grad.

16/08/2011

10:00 –
14:00
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Event

Observations

Mast is directly between antenna and cell
phone tower 10km away

Actions

Comments

ID

Completed instrument installation

EP, EM,
PT, SM

Shifted boom with antenna (and 10m
Tgrad) to point towards TN instead of 60°,
which was ± in line with mast and cell
phone tower

Comms better, but signal still very weak.

EP, EM,
PT, SM

Installed Yagi directional antenna at 11.7m.
Also installed new modem and uploaded
SAWA_0_6.CR1 via server

Comms much better

EP, JK

Clamped 20m WD in line with boom,
lasting not longer than 3 min.

JCH, PT,
TH
EP

Removed all instruments, together with
logger box and remaining cables to bring
back to St’bosch

All mountain passes and main roads to
Noupoort closed for a week , so could only
visit site on 16 Aug

EP

Set all sensors up in lab to test whether
they still work (for testing anemometers,
old cups were glued in place). Only 60m
WD sensor broken. Anemometers,
Rh/temp, T-grad still working ok.
Anemometers will require new cups and recalibration.

EP, PT
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New mast being installed.
Mast manufactured from
grade 355 material, as per
designer specs.

21 –
22/12/2012

Re-install instrumentation
onto mast.

Site inspection visit, install
original dual type B nav
lights, and take verticality
measurements with Leica
Total Station.

30/04/2013

08:30 –
15:00
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Same mast configuration used

Certificate of Conformance was issued by
mast engineer. The guy grips were now
clamped with Crosby clamps to prevent
similar ice-loading damage

No lightning spike installed on mas.
Different type of nav. light (Type A), one at
60m and an additional one on 30m

Fitted new anemometers at 62m = #12242,
60m = #12241 while rest were refurbished
and re-calibrated ones; 40m = #7659, 20m
= #502, 10m = #501. A new WD sensor
was also installed, as well as the spare
70m junction box cable we had. Old
lightning spike was straightened, welded
up, and re-installed. Booms were fitted
within 2-3cm of original heights

Mast trap door was installed later by mast
company, as well as new ID plate. Station
data checked and everything download ok.

EP, EM,
PT, SM

Solar panels quite clean. Very few rust
spots, Guy rope ends, which were now tied
up with Crosby clamps, splayed open
possibly due to accumulated ice blocks
sliding down guy rope. Fortunately Crosby
clamps prevented guy grips from being
dislodged again

Replaced two 10 candela LED nav lights
with original Type B lights. Fitted nav light
battery box at 25m. Took Leica
measurements.

Could not check if nav lights are working.
Instruments and rest of mast looks fine.

EP, JK2,
SM
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Station Logbook

Name of station: WM10 Butterworth

Location: -32° 05' 26.3394" S, 28° 08' 09.42" E, 925 m A.S.L

Contact person: E Prinsloo

System serial / reference #: 499

Date

Tim
e

Event

05/08/2010

Instrument installation

24 Nov
2010

Solar panel stolen

Observations

Data logger stopped working 29 Dec 2011

17 Jan
2011

Replaced solar panel, but mounted new
one at 17m height. Installed new battery

4 Mar 2011

Data from 40m, 20, 10m
anemometers stopped, as
well as temp grad.

8Mar 2011

Had Pta operator reload
SAWA_6_CR1 to logger to
see if that wouldn’t solve
the problem

Data now only every 30min, Operator selected
“last data” on Loggernet instead of “all data
since last download”, but we did not realise
that until the 17th.

15 Mar
2011

Our contact at Butterworth
informed us that station was
vandalised

Visited site, found cables of 10m, 20m, 40m
anemometers were cut, as well as T-grad
cables and antenna cable. Apparent attempts
to open logger box as well
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Actions

Comments

ID

Completed instrument installation

EP

Data from 29 Dec to 17 Jan lost, as we did not
regularly check the graphs showing battery
volts

EP

Wrapped razor wire around bottom of mast
and around anti-climbing device. Attached
notice in IsiXhosa about WASA project to mast

EP,
PT
EP

EP

Moved logger box to 9m. Joined cut cables
and restarted logger.
NB Connector plugs of anemometers
inadvertently swopped around. 10m
anemometer outputs as 20m in data; 20m
anemometer outputs as 40m in data, and
40m anemometer outputs as 10m in data.
Only realised this when data was checked
after downloading on 21/6

Still only 30min values. Operator again asked
to upload SAWA_0_6.CR1 program but he
again selected “last data” instead of “all data
since last download” and did not notify us.
Correct readings were applied in RODEO so
that the correct heights are reflected in the
correct data columns

EP,
TH
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Existing logger data still
showing only 30min value
recordings in data
downloads

Could not connect to logger with pc to set new
baud rate, so no modem connection, and no
data download to server. Also reported case of
theft of cable to local police
Data with 30min recordings from 8 Mar to 17
Mar removed from database

EP

Clamped 20m WD in line with boom,
lasting not longer than 3 min.
Downloaded data from logger using
notebook (3 months of data)

Still could not get memory card to initialise

EP

Changed data loggers ((S/N
E3994/SN25531 replaced by
E3894/SN24499, - which is original WM10
logger)
Also tied lengths of pvc tubing around
lower ends of guy ropes

Logger and modem connection now sorted
out, as well as remote data downloading.

EP,
TH

21/06/2011

11:0015:00

Site Description visit

29/06/2011

11:3018:30

Logger change visit

15/05/2012

12:00
–
17:00

Vandalism reported
Objective is to install new
CR200 data logger with
enclosure at top of mast,
and only keep upper
instruments. Remove 10m,
20, and 40m sensors.

Original data logger enclosure had been
stolen, with all cables entering it been hacked
off. Both solar panels have been stolen, as
well as the battery of the nav light, of which
the battery box was lying on the ground

Mounted CR200 logger in enclosure at
57m, with 12Ahr battery and 10A solar
panel on top of enclosure. Kept only 62m &
60m anemometers, Temp/Rh, 60m W/dir,
and barometric pressure. Removed 40m,
20m and 10m.instruments and booms

Data logger stopped recording on 28 Feb, but
contact in Butterworth could only get to site 3
weeks later to confirm the theft and vandalism.
While on site we found the old logger
enclosure minus battery about 150m from
mast. Four days later the CR200 logger
stooped working. We have to go back to install
new LED nav lights, and will then install the
old data logger again. Attached Crosby
clamps onto guy grips so that these can’t be
unwound by cattle rubbing against them

EP,
TH,
PO

11/07/2012

9:00 –
17:00

To install new LED nav
lights, and to swop CR200
data logger for original
WM10 data logger.

No further vandalism to mast. Unfortunately
we could not download any data from CR200,
and we also had to use the CR200 with its
built-in regulator, as we did not have a
standard solar regulator with us.

Swopped CR200 data logger with original
CR1000. This included a bigger enclosure
for the CR1000 logger. Installed new LED
navigation lights. Wrapped razor wire
around mast at 30m.

With next visit a proper solar regulator must be
installed, and CR200 brought back. Rh sensor
is starting to pack up

EP,
PT,
SM

1/05/2013

10:00

Do site inspection, and do
verticality check with Leica
Total Station. Swop Rh
sensor. Install new solar
regulator

Checked LED nav lights, one not working,
battery pack volts is down. Used battery pack
from one of the WM09 LED lights as a
replacement. Some Crosby clamps and
turnbuckles are rusted

Changed Rh sensor #E2620011 with
#E2620016. Installed correct solar
regulator and removed CR200 data logger.
Fixed nav light. Treated rust spots with zinc
spray. Took readings with Total Station

Instruments look ok, mast also still in good
condition. Continuous problem of domestic
stock rubbing against guy ropes and mast.
WD and WS sensors briefly disconnected from
junction box to re-arrange wiring setup

EP,
JK,
SM
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Station seems ok, guy ropes ok. No bird nests.
Cattle seem to be rubbing against guy ropes

Swopped data loggers (S/N
E3894/SN24499 for E3994/SN25531) and
also moved flash card recorder to new
logger. New flash card could however not
initialise
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ANNEXURE E
Data Statistics
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ANNEXURE F
QA of Meteorological Data
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Wind Atlas for South Africa – QA of meteorological data
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data from the 10 WASA stations have been reviewed with the purpose of assuring the quality of
the data, in particular for the month of August 2010. This note describes one possible procedure only; other
procedures and tools may of course accomplish the same goal. This note may therefore serve as a starting for
discussions on more general QA procedures for the WASA project.
1.
Data handling and editing
MS Excel was used for data handling and editing; a CSV file can be exported and subsequently used as input to the
WAsP Climate Analyst. In order for the CSV and original TXT files to be in roughly the same format, the TXT file is
read into MS Excel and:
i.
The 5 first columns are made to Text format
ii.
The rest of the columns are made to Scientific format with 4 decimals
iii.
Line 2 is made to Numbers format with 2 decimals
When a CSV file is subsequently exported, the format of this is then almost identical to the original TXT file, but
the delimiter is comma rather than space.
2.

Quality assurance procedures

2.1
MS Excel
The following data editing / quality assurance procedures are in general applied in MS Excel:
i.
ii.

Start of station data: delete all observations on the first day, until 00:00 on the following day
Start of a data file, e.g. when the station has been stopped and started again: always delete the first
observation; check the next few observations as well (this item not used here).
iii.
Check units and height for each channel – change as necessary
iv.
Make monthly statistics for all channels: mean, minimum, maximum and standard deviation
v.
Check data statistics; e.g. for mean wind speed:
a. 0 < U_mean < 90
b. 0 < U_min < 90
c. 0 < U_max < 90
d. 0 < U_sdev < 10
e. U_min < U_mean < U_max
vi.
Missing observations and dummy values are inserted as well
After any editing, the data are saved as a CSV file.
2.2
WAsP Climate Analyst
The CSV file is imported into the WAsP Climate Analyst (CA); one wind instrument (62, 60, 40, 20, 10 m a.g.l.) at a
time. Temperature, temperature gradient, pressure and relative humidity may also be imported, though the
functionality of the CA for these parameters is not yet up-to-date. The time traces can now be displayed; below is
an example from station SA 01 (August 2010 data only).
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SA 01. Wind direction at 60 and 20 m (red marks correspond to observations of calm):

SA 01. Wind speed at 62, 60, 40, 20 and 10 m:

SA 01. Pressure [hPA], temperature [°C], temperature gradient [°C] and relative humidity [%]:
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SA01. Scatter plots and wind roses for 60 and 20 m:

SA01. Wind speed distributions and parameters for 62, 60, 40, 20 and 10 m:

The Climate Analyst makes a few automatic checks of the time series, but the main QA is visual inspection of the
time series and scatter plots by the user:
1. On input, the Climate Analyst checks the time stamps and observation intervals
2. On input, the Climate Analyst checks for missing records in the data series
o Missing observations are inserted in the XSLX file with dummy values
3. Are there any spikes or sudden drops in the data series?
4. Are there periods of constant data values in the data series?
5. Are there periods of missing data in the data series?
6. Are there any unusual (regular) patterns in the data series?
7. Are there any unusual patterns in the wind rose scatter plot?
8. Do the wind speed time traces follow each other at the 5 levels?
9. Do the wind direction time traces follow each other at the 2 levels?
10. Do the wind direction distributions look similar, only slightly turned?
Report on Measurements
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11. Do measured and Weibull-derived values of U and P compare well?
12. Does the calm class (0-1 ms-1) in the histogram look realistic?
Items 11 and 12 are checked in the Observed Mean Wind Climate window of the Climate Analyst:

Finally, the observed wind climates are calculated and exported to OWC files. The OWC file can be inserted into
WAsP, as a child of a meteorological station member in the WAsP hierarchy.
The RODEO system should also be used for visual inspection of the time-series data, in particular those data that
are not imported into the Climate Analyst. In addition, some calculated channels and plots can be made in RODEO
to further explore the data quality.
3.
Specific comments for each station
4.
The comments given below may refer to the entire data series or the data file for August 2010 only. Two versions
of the data have been processed; as reflected by the comments below. Some general observations pertaining to
most stations are:
1. Some units and heights were not correct in the header of some files
 Fixed in database and updated version of the data
2. Some wind directions were larger than 360
 Fixed in database and updated version of the data
3. Some relative humidities were larger than 100
 Fixed in database and updated version of the data
4. Dummy values inserted in CSV files are ‘-9999.999’
5. First month for download is August 2010
In addition to these general observations, the following has been noted for each station:
Mast SA01
1. Nothing additional to report
Mast SA02
1. Nothing additional to report
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Mast SA03
1. Four missing observations inserted at 2010,07,02,13,20-50 (-9999.999)
2. Two missing observations inserted at 2010,07,02,15,40-50 (-9999.999)
3. Two missing observations inserted at 2010,09,08,16, 50-00 (-9999.999)
4. One missing observations inserted at 2010,09,09,12, 50 (-9999.999)
Mast SA04
1. One missing observation inserted at 2010,06,04,08,50 (-9999.999)
2. Two missing observations inserted at 2010,06,04,11,50-12,00 (-9999.999)
Mast SA05
1. Erroneous wind speed U60 values from start and up until 2010,05,24,12,50 (-9999.999)
2. Erroneous temperature values from start and up until 2010,05,24,12,50 (-9999.999)
3. Erroneous relative humidity value at 2010,05,24,12,40 (-9999.999)
Mast SA06
1. No data available / processed from Mast SA06
Mast SA07
1. One missing observation inserted at 2010,06,04,14,20 (-9999.999)
Mast SA08
1. 510 missing observations inserted from 2010,08,01,00,00 to 2010,08,04,12,50 (-9999.999)
Mast SA09
1. 4464 missing observations inserted from 2010,08,01,00,00 to 2010,08,31,23,50 (-9999.999)
2. 87 missing observations inserted from 2010,09,01,00,00 to 2010,09,01,14,20 (-9999.999)
3. One missing observation inserted at 2010,09,08,07,50 (-9999.999)
4. One missing observation inserted at 2010,09,14,09,10 (-9999.999)
Mast SA10
1. 660 missing observations inserted from 2010,08,01,00,00 to 2010,08,05,13,50 (-9999.999)

Conclusions and recommendations
Data from 10 masts in the WASA project have been screened in order to assess the quality of the data. Very few
problems have been identified so far and the data recovery rates are very high. Most irregularities are associated
with the fact that this is the first screening of the data, and many of these small problems can be solved at once –
and for good. The reasons for the occurrence of some missing or erroneous observations at some stations are not
known.
For completeness, the following general recommendations are also made:




Original data files should be saved, backed up and never changed
All changes and corrections should be done on copies of the original data files
Each station should have a log-book where all changes to the station instrumentation and set-up – as well
as any other significant events in the station history – are recorded.
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Time-series data files made available to parties outside of the WASA project should be complete; i.e.
contain data or dummy data for all available time steps.
An extremely important part of the final QA is an (independent) inspection of the site and met. station; this site
inspection mission will further provide information that is necessary for reliable microscale modelling of the
stations.
Appendix A. Data file format (preliminary TXT files)
The data files analysed were supplied in ASCII text format and contained the following parameters:
Channel # Parameter

Format (Excel)

1

YYYY

Text

n/a

n/a

n/a

2

MM

Text

n/a

n/a

n/a

3

DD

Text

n/a

n/a

n/a

4

hh

Text

n/a

n/a

n/a

5

mm

Text

n/a

n/a

n/a

6

WS_62_mean

m/s

62.00

0 - 90

Calm threshold = 0.3

m/s

62.00

m/s

62.00

m/s

62.00

m/s

60.00

0 - 90

Calm threshold = 0.3

m/s

60.00

m/s

60.00

m/s

60.00

m/s

40.00

0 - 90

Calm threshold = 0.3

m/s

40.00

m/s

40.00

m/s

40.00

m/s

20.00

0 - 90

Calm threshold = 0.3

m/s

20.00

m/s

20.00

m/s

20.00

m/s

10.00

0 - 90

Calm threshold = 0.3

m/s

10.00

m/s

10.00

m/s

10.00

°

60.00

0 - 360

Calm threshold = 0.3

°

60.00

°

60.00

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Scientific, 5
digits
Scientific, 5
WS_62_min
digits
Scientific, 5
WS_62_max
digits
WS_62_stdev Scientific, 5
digits
WS_60_mean Scientific, 5
digits
Scientific, 5
WS_60_min
digits
Scientific, 5
WS_60_max
digits
WS_60_stdev Scientific, 5
digits
WS_40_mean Scientific, 5
digits
Scientific, 5
WS_40_min
digits
Scientific, 5
WS_40_max
digits
WS_40_stdev Scientific, 5
digits
WS_20_mean Scientific, 5
digits
Scientific, 5
WS_20_min
digits
Scientific, 5
WS_20_max
digits
WS_20_stdev Scientific, 5
digits
WS_10_mean Scientific, 5
digits
Scientific, 5
WS_10_min
digits
Scientific, 5
WS_10_max
digits
WS_10_stdev Scientific, 5
digits
WD_60_mean Scientific, 5
digits
Scientific, 5
WD_60_min
digits
Scientific, 5
WD_60_max
digits

Report on Measurements
Copyright © 2014

Units Height
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Notes
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

Scientific, 5
digits
WD_20_mean Scientific, 5
digits
Scientific, 5
WD_20_min
digits
Scientific, 5
WD_20_max
digits
WD_20_stdev Scientific, 5
digits
Scientific, 5
Tair_mean
digits
Scientific, 5
Tair_min
digits
Scientific, 5
Tair_max
digits
Scientific, 5
Tair_stdev
digits
Scientific, 5
Tgrad_mean
digits
Scientific, 5
Tgrad_min
digits
Scientific, 5
Tgrad_max
digits
Scientific, 5
Tgrad_stdev
digits
Scientific, 5
Pbaro_mean
digits
Scientific, 5
Pbaro_min
digits
Scientific, 5
Pbaro_max
digits
Scientific, 5
Pbaro_stdev
digits
Scientific, 5
RH_mean
digits
Scientific, 5
RH_min
digits
Scientific, 5
RH_max
digits
Scientific, 5
RH_stdev
digits
Scientific, 5
Vbat_mean
digits
Scientific, 5
Vbat_min
digits
Scientific, 5
Vbat_max
digits
Scientific, 5
Vbat_stdev
digits
WD_60_stdev
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°

60.00

°

20.00

°

20.00

°

20.00

°

20.00

°C

60.00

°C

60.00

°C

60.00

°C

60.00

°C

60.00

°C

60.00

°C

60.00

°C

60.00

hPa

6.00

hPa

6.00

hPa

6.00

hPa

6.00

0 - 360

%

60.00 0 – 100

%

60.00

%

60.00

%

60.00

V

6.00

V

6.00

V

6.00

V

6.00

Calm threshold = 0.3
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Wind Atlas for South Africa – QA of meteorological data
October 2010
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for October 2010 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. Data were received in ANSI text format since some text
editors do not treat Unicode files correctly. Missing observations and erroneous values are flagged
with dummy values (-9999.999); in the final download files such values will be flagged as ‘null’. New
WAsP Climate Analyst projects with monthly data files have been uploaded to the WASA team site.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. 8 missing observations inserted from 2010,10,07,14,40 to 2010,10,07,15,50
2. 5 erroneous wind speed U40 observations (all 4 columns) from 2010,10,07,13,00 to
2010,10,07,13,40
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
November 2010
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for November 2010 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included. Missing observations and
erroneous values are flagged with dummy values (-9999.999); in the final download files such values
will be flagged as ‘null’. Updated WAsP Climate Analyst projects with monthly data files have been
uploaded to the WASA team site.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Measuring heights are still wrong in the header of the SA05 files.
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
December 2010
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for December 2010 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site. Note, that magnetic declination
values have been added with the opposite sign from this month, so all previous wind direction data
in the Climate Analyst projects on the team site are off by two declination values. This will be
corrected in February of 2011.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Measuring heights are still wrong in the header of the SA05 files.
Mast SA06
1. Nothing to report
Mast SA07
1. One missing observation inserted at 2010,12,14,13,20 (-9999.999)
2. One missing observation inserted at 2010,12,14,13,40 (-9999.999)
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Three missing observations inserted from 2010,12,14,12,50 to 2010,12,14,13,10 (-9999.999)
2. 290 missing observations inserted from 2010,12,29,23,40 to 2010,12,31,23,50 (-9999.999)
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Wind Atlas for South Africa – QA of meteorological data
January 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for January 2011 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site. Note, that magnetic declination
values have been added with the opposite sign from December 2010, so all previous wind direction
data in the Climate Analyst projects on the team site are still off by two declination values.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Measuring heights are still wrong in the header of the SA05 files.
Mast SA06
1. 11 erroneous ∆T observations (all 4 columns) from 2011,01,07,16,30 to 2011,01,07,18,10
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. 2384 missing observations inserted from 2011,01,01,00,00 to 2011,01,17,13,10 (-9999.999)
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Wind Atlas for South Africa – QA of meteorological data
February 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for February 2011 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Some irregularities in the reporting of the panel temperature are reported in the accompanying mail.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
March 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for March 2011 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10 (updated)
1. All channels should be NULL’ed from 201103081230 to 201103170910
2. U40 (all 4 channels) should be NULL’ed from 201103050130 to 201103170910
3. U20 (all 4 channels) should be NULL’ed from 201103042230 to 201103172020
4. U20 (all 4 channels) should be NULL’ed from 201103181020 to 201103201250
5. U10 (all 4 channels) should be NULL’ed from 201103042230 to 201103170910
6. Tmean (all 4 channels) should be NULL’ed from 201103211200 to 201103211300
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Wind Atlas for South Africa – QA of meteorological data
April 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for April 2011 from the 10 WASA stations have been screened with the purpose
of assuring the quality of the data. The screening comprises mean wind speed and direction from 5
levels, as well as mean temperature, temperature difference, pressure and relative humidity; visual
inspection of all parameters at the WASA Rodeo site is not included in the present screening. Missing
observations and erroneous values are flagged with dummy values (-9999.999); in the final download
files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with monthly data
files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the number of the
station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10 (updated)
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
May 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for May 2011 from the 10 WASA stations have been screened with the purpose
of assuring the quality of the data. The screening comprises mean wind speed and direction from 5
levels, as well as mean temperature, temperature difference, pressure and relative humidity; visual
inspection of all parameters at the WASA Rodeo site is not included in the present screening. Missing
observations and erroneous values are flagged with dummy values (-9999.999); in the final download
files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with monthly data
files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the number of the
station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10 (updated)
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
June 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for June 2011 from the 10 WASA stations have been screened with the purpose
of assuring the quality of the data. The screening comprises mean wind speed and direction from 5
levels, as well as mean temperature, temperature difference, pressure and relative humidity; visual
inspection of all parameters at the WASA Rodeo site is not included in the present screening. Missing
observations and erroneous values are flagged with dummy values (-9999.999); in the final download
files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with monthly data
files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the number of the
station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. 2184 erroneous wind speed U62 observations (all 4 columns) from 2011,06,13,09,00 to
2011,06,28,12,50
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10 (updated)
1. 7 erroneous observations (all columns) from 2011-06-21 13:40:00 to 2011-06-21 14:40:00
2. 3 erroneous observations (all columns) from 2011-06-27 13:10:00 to 2011-06-27 13:30:00
3. 2 erroneous observations (all columns) from 2011-06-27 13:50:00 to 2011-06-27 14:00:00
4. 1 erroneous observation (all columns) at 2011-06-28 18:10:00
5. 7 erroneous observations (all columns) from 2011-06-29 15:30:00 to 2011-06-29 16:30:00
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Wind Atlas for South Africa – QA of meteorological data
July 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for July 2011 from the 10 WASA stations have been screened with the purpose of assuring
the quality of the data. The screening comprises mean wind speed and direction from 5 levels, as well as mean
temperature, temperature difference, pressure and relative humidity; visual inspection of all parameters at the
WASA Rodeo site is not included in the present screening. Missing observations and erroneous values are
flagged with dummy values (-9999.999); in the final download files such values will be flagged as ‘NULL’.
Updated WAsP Climate Analyst projects with monthly data files have been uploaded to the WASA team site as
“WMxx.wcp” files, where xx is the number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
All channels were ‘nulled’ from 2011 0726 0950 to end of file, why? Is data logger frozen/broken?
1. U62 (4 channels) frozen from 2011 0725 0700 to end of file
2. U60 (4 channels) frozen from 2011 0725 0300 to end of file
3. U40 (4 channels) frozen from 2011 0725 0720 to end of file
4. U20 (4 channels) frozen from 2011 0725 0830 to end of file
5. U10 (4 channels) frozen from 2011 0725 1240 to end of file
6. D60 (4 channels) frozen from 2011 0725 0300 to end of file
7. D20 (4 channels) frozen from 2011 0725 0300 to end of file
8. Rh (4 channels) frozen from 2011 0725 0300 to end of file
Mast SA10
1. Nothing to report, but channel allocation must be checked!
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Wind Atlas for South Africa – QA of meteorological data
August 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for August 2011 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. All channels should be ‘NULL’ (station not in operation)
Mast SA10
1. Nothing to report, but channel allocation must be checked!
All masts
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
September 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for September 2011 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. All channels should be ‘NULL’ (station not in operation)
Mast SA10
1. Nothing to report (but channel allocation must be checked)

All masts – January through August 2011 (downloaded data from WASA site)
1. Negative wind directions in WM05 data for June and July 2011
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Wind Atlas for South Africa – QA of meteorological data
October 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for October 2011 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. All channels should be ‘NULL’ (station not in operation)
Mast SA10
1. Nothing to report (but channel allocation must be checked)

All masts – September 2011 (downloaded data from WASA site)
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
November 2011
Niels G. Mortensen, Wind Energy Division, Risø DTU
Meteorological data for November 2011 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. All channels should be ‘NULL’ (station not in operation)
Mast SA10
1. Nothing to report
NIMO: Channel allocation should be checked when we meet in December 2011.
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Wind Atlas for South Africa – QA of meteorological data
December 2011
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for December 2011 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. 3099 missing observations from 2011-12-01 00:10:00 to 2011-12-22 12:30:00 (marked
already w/ NULL)
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
January 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for January 2012 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. 2 missing obs. from 2012-01-26 16:40:00 to 2012-01-26 16:50:00 (marked already w/ NULL)
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of meteorological data
February 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for February 2012 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. 1 missing obs. at 2012-02-07 15:20:00 (marked already w/ NULL)
Mast SA02
1. Nothing to report
Mast SA03
2. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Six unrealistic observations of ∆T (4 channels): 2012-02-05 17:00:00 to 2012-02-05 17:50:00.
No idea what has happened, but these obs. are in error (four NULL’s were already in the file).
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Many bad obs. from 2012-02-17 22:30:00 and onwards:
o

U_40: 848 erroneous obs. from 2012-02-17 23:30:00 and onwards

o

U_20: all obs. bad from 2012-02-17 22:30:00 and onwards

o

U_10: 848 erroneous obs. from 2012-02-17 23:30:00 and onwards

2. Last valid data at all is 2012-02-28 07:40:00, i.e. 242 missing observations at the end of the
file. We might want to do the QA again when the station has been visited and the data logger
retrieved.
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Wind Atlas for South Africa – QA of meteorological data
March 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for March 2012 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
2. Nothing to report
Mast SA03
3. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Station out of operation – no data, all NULL values
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Wind Atlas for South Africa – QA of meteorological data
April 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for April 2012 from the 10 WASA stations have been screened with the purpose
of assuring the quality of the data. The screening comprises mean wind speed and direction from 5
levels, as well as mean temperature, temperature difference, pressure and relative humidity; visual
inspection of all parameters at the WASA Rodeo site is not included in the present screening. Missing
observations and erroneous values are flagged with dummy values (-9999.999); in the final download
files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with monthly data
files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the number of the
station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Some negative wind directions @ 60 m (40 obs.) and @ 20 m (37 obs.) – what’s the story?
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Station out of operation – no data, all NULL values
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Wind Atlas for South Africa – QA of meteorological data
May 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for May 2012 from the 10 WASA stations have been screened with the purpose
of assuring the quality of the data. The screening comprises mean wind speed and direction from 5
levels, as well as mean temperature, temperature difference, pressure and relative humidity; visual
inspection of all parameters at the WASA Rodeo site is not included in the present screening. Missing
observations and erroneous values are flagged with dummy values (-9999.999); in the final download
files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with monthly data
files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the number of the
station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Station out of operation – no data, all NULL values
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Wind Atlas for South Africa – QA of meteorological data
June 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for June 2012 from the 10 WASA stations have been screened with the purpose
of assuring the quality of the data. The screening comprises mean wind speed and direction from 5
levels, as well as mean temperature, temperature difference, pressure and relative humidity; visual
inspection of all parameters at the WASA Rodeo site is not included in the present screening. Missing
observations and erroneous values are flagged with dummy values (-9999.999); in the final download
files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with monthly data
files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the number of the
station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Station out of operation – no data, all NULL values
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Wind Atlas for South Africa – QA of meteorological data
July 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for July 2012 from the 10 WASA stations have been screened with the purpose
of assuring the quality of the data. The screening comprises mean wind speed and direction from 5
levels, as well as mean temperature, temperature difference, pressure and relative humidity; visual
inspection of all parameters at the WASA Rodeo site is not included in the present screening. Missing
observations and erroneous values are flagged with dummy values (-9999.999); in the final download
files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with monthly data
files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the number of the
station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. WS_62 and WS_60 unrealistic (frozen?) 2012-07-13 12:00 to 2012-07-14 15:20  NULL
2. WS_40 and WS_20 uncertain from 2012-07-13 21:20 to end of file  NULL
3. WS_10 unrealistic (frozen?) 2012-07-13 21:20 to 2012-07-14 15:20  NULL
4. WD_60 unrealistic (frozen?) 2012-07-13 17:40 to 2012-07-14 13:20  NULL
5. WD_20 unrealistic (frozen?) 2012-07-13 19:30 to 2012-07-14 13:20  NULL
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. WS_62 and WS_60 unrealistic (frozen?) 2012-07-13 11:20 to 2012-07-15 14:50  NULL
2. WS_40 and WS_20 unrealistic (frozen?) 2012-07-13 12:20 to 2012-07-15 12:50  NULL
3. WS_10 unrealistic (frozen?) 2012-07-13 14:20 to 2012-07-15 10:10  NULL
4. WD_60 and WD_20 unrealistic (frozen?) 2012-07-13 07:50 to 2012-07-14 22:00  NULL
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Wind Atlas for South Africa – QA of meteorological data
August 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for August 2012 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. WS_40 (4 channels) unrealistic from 2012-08-01 00:10 to 2012-08-03 06:40  NULL
2. Rh not limited to ‘<= 100’; calibration expression not applied/working?
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Rh not limited to ‘<= 100’; calibration expression not applied/working?
Mast SA10
1. WS_62 + WS_60 + WD_60 + Tair + Pbaro + RH active only (4 channels each), all other
channels should contain NULL values in entire file.

2. Rh not limited to ‘<= 100’; calibration expression not applied/working?
All stations
1. Is Rh not limited to ‘<= 100’; calibration expression not applied/working?
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Wind Atlas for South Africa – QA of meteorological data
September 2012
Niels G. Mortensen, Wind Energy Department, DTU Risø Campus
Meteorological data for September 2012 from the 10 WASA stations have been screened with the
purpose of assuring the quality of the data. The screening comprises mean wind speed and direction
from 5 levels, as well as mean temperature, temperature difference, pressure and relative humidity;
visual inspection of all parameters at the WASA Rodeo site is not included in the present screening.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘NULL’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx.wcp” files, where xx is the
number of the station.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
2. WS_62 + WS_60 + WD_60 + Tair + Pbaro + Rh active only (4 channels each), all other
channels should contain NULL values in entire file.

All stations
1. Nothing to report
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Wind Atlas for South Africa – QA of data – October 2012
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period October 2012 from the 10 WASA stations have been screened
with the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report
Mast SA05
1. Nothing to report
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
2. Only WS_62 + WS_60 + WD_60 + Tair + Pbaro + Rh active (4 channels each), all other
channels to contain NULL values in entire file.
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Wind Atlas for South Africa – QA of data – November 2012
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period November 2012 from the 10 WASA stations have been screened
with the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report
Mast SA03
1. Nothing to report
Mast SA04
1. T and RH sensor disturbed when new navlights were installed. Data of Tair from 12:50 to
14:00 on 8 Nov was nullified, as well as maximum PB and SD for 13:00 on 8 Nov. Otherwise
nothing to report.
Mast SA05
1. 40m Anemometer starting to pack up at low speeds. Data from 21:40 to 23:40 on 26 Nov
was nullified.
Mast SA06
1. Nothing to report
Mast SA07
1. Nothing to report
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of data – December 2012
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period December 2012 from the 10 WASA stations have been screened
with the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Hail damage to 62m anemometer (one cup missing). Data from 05:10 on 0 Dec to end of
month was nullified. Nothing else to report.
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report.
Mast SA05
1. 40m Anemometer readings increasingly erratic. Data from 09:50 to 21:40 on 17 Dec; 07:50
to 13:00 on 18 Dec; 19:10 on 21 Dec to 03:10 on 22 Dec; 12:30 on 22 Dec to 11:20 on 27 Dec;
and 14:40 on 27 Dec to end of Dec was nullified. Nothing else to report.
Mast SA06
1. Some spikes in Tgrad were nullified i.e. 15:10 - 18:50 on 16 Dec; 15:50 - 17:10 on 17 Dec;
15:00 - 19:10 on 18 Dec; 17:00 - 18:00 on 19 Dec; 14:50 – 19:20 on 20 Dec, 14:20 – 18:30 on
22 Dec; and 18:10 on 26 Dec. Nothing further to report
Mast SA07
1. Nothing to report
Mast SA08
1. 62m Anemometer data from 19:10 on 15 Dec to end of Dec was nullified – possible lightning
surge damaged bearings. Nothing else to report
Mast SA09
1. Nothing to report
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Wind Atlas for South Africa – QA of data – January 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period January 2013 from the 10 WASA stations have been screened
with the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. 62m Anemometer data for whole of Jan. was nullified. Nothing else to report.
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report.
Mast SA05
1. 40m Anemometer data from start of month up to 11:50 on 23 Jan. was nullified. New
anemometer was installed on 23 Jan. Nothing else to report.
Mast SA06
1. Some spikes in Tgrad were nullified i.e. 15:50 - 18:50 on 5 Jan; 15:40 - 18:50 on 7 Jan; 15:40 18:30 on 15 Jan; 12:40 - 19:00 on 16 Jan; 16:30 – 18:10 on 20 Jan, 14:30 – 20:00 on 22 Jan;
14:50 – 19:10 on 23 Jan, and 17:30 – 17:50 on 26 Jan. Spikes possible to loose connection as
it only happens when Tair goes above ±24°C. Nothing further to report.
Mast SA07
1. Nothing to report
Mast SA08
1. All 62m anemometer data for Jan was nullified. Nothing else to report
Mast SA09
1. Nothing to report
Mast SA10
1. All RH data was nullified, as well as some “zero” Tgrad values that slipped in. Nothing further
to report
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Wind Atlas for South Africa – QA of data – February 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period February 2013 from the 10 WASA stations have been screened
with the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. 10m Anemometer data for 11:00 and 11:10, and 16:30 and 16:40 on 1 Feb was nullified, as
well as 20m anemometer data for 15:30 – 15:50 on 9 Feb. Nothing else to report
Mast SA02
1. 62m Anemometer data for 1 to 01:10 on 20 Feb was nullified. Nothing else to report.
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report.
Mast SA05
1. . Nothing to report.
Mast SA06
1. Some spikes in Tgrad were nullified i.e. 15:50 - 19:10 on 1 Feb; 16:50 - 18:20 on 2 Feb; 16:00
- 18:40 on 8 Feb; 16:30 - 19:00 on 12 Feb; 16:00 – 18:00 on 13 Feb, 17:00 – 17:50 on 17 Feb;
16:00 – 18:20 on 25 Feb, and 16:30 on 26 Feb. Spikes possible to loose connection as it only
happens when Tair goes above ±24°C. Nothing further to report.
Mast SA07
1. Nothing to report
Mast SA08
1. All 62m anemometer data for Feb was nullified. Nothing else to report
Mast SA09
1. Nothing to report
Mast SA10
1. All RH data was nullified. Nothing further to report
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Wind Atlas for South Africa – QA of data – March 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period March 2013 from the 10 WASA stations have been screened with
the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. 40m Anemometer data for 16:00 to 16:20 was nullified. Nothing else to report
Mast SA02
1. Nothing to report.
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report.
Mast SA05
1. . Nothing to report.
Mast SA06
1. Nothing to report.
Mast SA07
1. 62m Anemometer damaged by hail. Data from 17:50 on 27 Mar to end of month was
nullified. Nothing else to report.
Mast SA08
1. All 62m anemometer data for Mar was nullified. Nothing else to report
Mast SA09
1. Nothing to report
Mast SA10
1. All RH data was nullified. Nothing further to report
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Wind Atlas for South Africa – QA of data – April 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period April 2013 from the 10 WASA stations have been screened with
the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report.
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report.
Mast SA05
1. . Nothing to report.
Mast SA06
1. Nothing to report.
Mast SA07
1. 62m Anemometer was nullified from start of month to 13:50 on 29 Apr. Nothing else to
report.
Mast SA08
1. All 62m anemometer data for Apr was nullified. Nothing else to report
Mast SA09
1. Nothing to report
Mast SA10
1. All RH data was nullified. Nothing further to report
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Wind Atlas for South Africa – QA of data – May 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period May 2013 from the 10 WASA stations have been screened with
the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report.
Mast SA03
1. Nothing to report
Mast SA04
1. Nothing to report.
Mast SA05
1. Nothing to report.
Mast SA06
1. Nothing to report.
Mast SA07
1. Nothing to report.
Mast SA08
1. 62m Anemometer data from 1 May to 11:20 on 2 May was nullified. Nothing else to report
Mast SA09
1. Nothing to report
Mast SA10
1. All data on 1 May from 11:20 to 11:50 was nullified (worked on data logger). Nothing further
to report
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Wind Atlas for South Africa – QA of data – June 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period June 2013 from the 10 WASA stations have been screened with
the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report.
Mast SA03
1. Nothing to report
Mast SA04
1. No data after22:40 on 6 Jun. Mast was vandalised.
Mast SA05
1. Nothing to report.
Mast SA06
1. Nothing to report.
Mast SA07
1. Nothing to report.
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of data – July 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period July 2013 from the 10 WASA stations have been screened with
the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report.
Mast SA03
1. Nothing to report
Mast SA04
1. No data. Mast was vandalised.
Mast SA05
1. Nothing to report.
Mast SA06
1. Nothing to report.
Mast SA07
1. Nothing to report.
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of data – August 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period August 2013 from the 10 WASA stations have been screened with
the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report.
Mast SA03
1. Nothing to report
Mast SA04
1. No data. Mast was vandalised.
Mast SA05
1. Nothing to report.
Mast SA06
1. Data of 20m and 40m anemometers 09:00 – 10:40 on 7th was nullified due to snow. Data of
60m WD nullified from 18:00 on 7th to 10:40 on 8th, and 20m WD nullified from 01:10 to
10:20 on 8th of Aug. Nothing else to report.
Mast SA07
1. Nothing to report.
Mast SA08
1. Nothing to report
Mast SA09
1. Data of 60mWD from 04:50 to 6:50 on 10th was nullified due to snow. Also on 10th the 20m
WD data was nullified from 03:50 to 08:00. Nothing else to report
Mast SA10
1. Nothing to report
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Wind Atlas for South Africa – QA of data – September 2013
Eric Prinsloo, CSIR, Stellenbosch
Meteorological data for the period September 2013 from the 10 WASA stations have been screened
with the purpose of assuring the quality of the data. The screening comprises mean wind speed and
direction from 5 levels using the WAsP Climate Analyst program. Secondly the graphs of all means,
maximums and minimums of all 5 anemometers, temperature (Tair), atmospheric pressure (PB),
Temperature Gradient (Tgrad),and relative humidity (RH) are checked for irregularities; comparing
these with graphs of the standard deviations (SD) of all parameters. Visual inspection of all
parameters on the WASA Rodeo online graph site is done to verify any potential irregularities.
Missing observations and erroneous values are flagged with dummy values (-9999.999); in the final
download files such values will be flagged as ‘null’. Updated WAsP Climate Analyst projects with
monthly data files have been uploaded to the WASA team site as “WMxx_XXXxxxx.wcp” files, where
xx is the number of the station, and XXXxxxx the month and year.
Mast SA01
1. Nothing to report
Mast SA02
1. Nothing to report.
Mast SA03
1. Nothing to report
Mast SA04
1. No data. Mast was vandalised.
Mast SA05
1. Nothing to report.
Mast SA06
1. Nothing to report.
Mast SA07
1. Nothing to report.
Mast SA08
1. Nothing to report
Mast SA09
1. Nothing to report
Mast SA10
1. Nothing to report
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Sensor Specifications
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