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[ Renewable Energy Target Setting

« Western Cape RE Target of 15% to be properly define d and
share for electricity to be determined

« Use of Biomass, Solar Water Heating, Concentrating Solar Power,
Photovoltaic, Hydro, Wind, Landfill, etc.
 Riaan’s assumptions:
— Expected 2014 electricity usage £23 800 GWh per annum
— 15% target of electricity only ~ 3 560 GWh RE required per annum
— Assume RE for electricity to come from Wind
e Other RE resources will reduce Wind component
— Use capacity factor of 25%, as higher value is then a bonus
— Wind Turbine Generator installed capacity required ~ 1 628 MW
— Assume regional Maximum Demand to grow to ~ 4 080 MW

— Then regional grid penetration level of >40% could be expected at peak
demand
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[ Potential Summary

Western Cape Province development interest:
— Requests for Grid Connection costs: 3 140 MW
— Potential ideas listed: 5918 MW
« WTG required ~ 1628 MW (Riaan’s guess)
— acknowledge not all applications might be implemented by 2014

e South African wind development interest:

— Requests for Grid Connection costs : ~4 200 MW
(~75% in Western Cape Province)

— Potential ideas listed : ~10 000 MW
— Actual potential: Precisely unknown

« Sufficient interest to meet target of Western Cape Province
« Good positioned to service extended South African target
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European Best Practice Guidelines

for Wind Energy Development
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by European Wind Energy Association (refer website)

Technical &
Commercial
considerations

Environmental
Considerations

Dialogue /
Consultation

And YES

It is happening
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[ Transmission System
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[ Analysis - e.g. Koeberg Area Potential

 Koeberg 400/132 kV

o 2x250 MVA transformers
 |nstalled: 3.16 MW %;
e Wind Applications: 300 MW
 Potential wind ideas: 458 MW

» Other RE not defined as yet:
— Landfill Gas, e.g. Vissershok
— Biomass limited ‘
— Wave/ocean future ? 40 kmp,
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\38km:\

3 Wind in
. open space

é{@fﬁeﬂig ]
@ias Ealhaszkraal

network to be upgraded — Koeberg @ ke
shared network -/ -hhoh‘\ll\
: : Landfi
 Need appropriate 132 kV lines to Wave | Ocean \,\ “Eas E
Dassenberg and/or Koeberg Future? S el yy

_ @D €skom

Distribution



[ Production profile — site specific

Klipheuwel Wind Farm Production: 1 Jan 2003 - 31 Dec 2003
Variability / Control / Operations.... Forecast.....
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Load duration curve — site specific

Klipheuwel Load Duration Curve (3160 kVA installed)
Exclude Auxiliaries and Network Losses
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Transfer
limitations

60 km 132 kV line

Voltage received in p.u.

As line length increase
sIncrease in losses
*\/oltage changes
Limit transfer capacity
Steady state loadflow

100 km 132 kV line

Voltage received in p.u.
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LINE LOSSES
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NEtWOI’k D|ag ram «Determine location

*Determine boundaries
*Model all network components
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[ German Grid Code requirements

« E.ON Netz Grid Code
o Examples of
— Frequency control
— Low Voltage Ride Through
— Reactive Power requirements

e Consider input for South Africa
from international Grid Codes
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Figure 4 Requirements placed on the reactive power provision of a generating plant

Figure 6 Limit curves for the voltage patter at the grid connection for Type 2 at frequencies between 49 5 and 50.5 Hz and without limiting the active power output

generating plants in the event of a fault in the grid



Various considerations — examples:

« Eskom will request Developer to include substation and line EIA
requirements with main WEF EIA project

 Eskom to cooperate in process as required or negotiated:
— alternative routes
— Servitute negotiations

« Operation and Maintenance agreements

e Scada interfaces

* High voltage regulation requirements



Network capacity commitment

« Developer formal application for grid connection costs

* Network capacity requirement included in formal plan

» Eskom feasibility quote (FQ) issued

 General & site requirements defined

 Developer to accept FQ & pay commitment fee

« Eskom starts pre-engineering, route selection, EIA input etc.
— Money is being spend by all parties

 Eskom to issue budget quote (BQ)

* Developer to accept BQ = commitment from both parties

* Network capacity to be made available, if not existing as yet



Conclusion

 RE Potential has been identified
— Mainly Wind
— Being analysed to optimise grid
proposals
* Plans are being developed with
developers

— Location and boundaries to be
determined

— EIA’'s combined with developer
requirements



