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Primary Energy usage in South Africa

oil/ Biomass
Refined

Products

2000 72% 17% 1% 0,1% 1% 9% 4230
2001 72% 16% 1% 0,1% 1% 9% 3965
2002 71% 16% 5% 0,1% 1% 9% 4629
2003 72,7% 13,7% 3,1% 0,1% 1,1% 9,4% 4507
2004 68,2% 19,4% 2,8% 0,1% 1,6% 8,0% 5240
2005 69% 19% 2,8% 0,1% 2,0% 8% 5078
2006 67,2% 20,2% 2,9% 0,2% 2,0% 7,6% 5536
2007 67% 19% 2,8% 0,1% 3,0% 8% 5500
2008 65,6% 20% 2,8% 0,1% 3,5% 8% 5400

2011 ~68% ~19% ~2% ~0,1% ~2,9% ~8% ~5500



Predicted World Energy Usage (iea october

2009)
Figure 1.1 ® World .primary energy demand by fuel in the Reference
Scenario
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World Trends

Continuing need for oil and coal as the backbone for development.

Large pressure (social and political) to move towards cleaner energies. Outcome
of Copenhagen still uncertain. However on a regional level the following is still
true;

» Europe is committed to decreasing greenhouse gases

» USA(federal) requires environmental responsibility to have commercial
soundness

» Russia is growing in strength in gas resources.

» China and India is moving towards industrialisation underpinned by energy
use (indigenous coal, imported oil and gas). China has primary energy
demands similar to South Africa (although of a magnitude higher):

d~70% Coal

d~19% Ol

d~3% Nuclear

~3% Natural Gas, Rest hydro-electric
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Natural Gas Markets



Figure 10.4 » Incremental primary natural gas demand by region and sector
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SECTORIAL GROWTH

Figure 10.3 » \World primary natural gas demand by sector in the Reference

Scenario
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Benefits of Natural gas

*Gas Turbines fuelled with natural gas have half of the CO2
emissions compared to coal fired power generation.

*Gas turbines for power generation have an efficiency of 58% to
59%; Coal Power generation efficiency is 35%.

*Gas turbines can easily perform load following; at present there is
no practical way of performing load following for large power
demands.

Direct combustion of natural gas is the most heat efficient option
for industries and commercial businesses.



Approximate Comparative Installed Capex Costs
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IEA Comparative Power Production costs

Figure 10.10  Long-run marginal cost of generation for ga:-fired CCGT power
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2009 page 382
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Elements of the Gas Value chain



Risk & Rewards in the Gas Chain

Sy htnﬁmun- _ .r..f"'--" Vg m:lhuek 3
Wlvis Bay % N ’ﬁr*'“’“* Bl 4 KAQ[AHARIDESHH"._'Z"’"
L5 L) .-'\-\,\..\.---.-Ij I

o1 shang
o R h‘lar"ieﬁtal b Mnlepnlﬂha
1= _.-'". x' i : .'.""'-. '
g EI-.-ISE'E}FIN:‘ i n, 7 i
3 ' = ’*a.. v iloba b
: “}t'"“'. _;‘3- ]\L }hahnl‘@ Juhanne g 2 .-
o R dieetmengncge "y NORTH- WEST
¥ -g S Hyrurnan w :
: ? 1 "-1 o) If - = n-f &?
— FREE/STATE
High Ri k ey mbac wrﬂf Lower Rlsk |
Igh RIS THEGuRTEH E High Capital | e
High Capltal ] J R P 4 > ,L.Zm{
S @’ﬁ o -OWRewar IF R SdES

Gas Field :

[ RN | B
Upstream kil T 8T RMBER,E‘.E
E
e Eﬂ{ls*rl%m AP
: d iR HI.-. e "hl__r__ :
Gas Distribution & 1 W & i LOWISh Capital ¥

Downstream !:-EIF-" _____ Market RlSk | e f e )




BEE in the Gas Chain

eContractors for construction
» Civil engineering
» Project engineering
»Welding services

*Equity providers in partnerships
*Operators in distribution gas lines (future)
*Project developers for distribution of gas
*Marketers of Gas
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IRP2 Process

Integrated Resource Plan for National Electricity
Generation.

This round (number 2) aims at determining the
appropriate mix of generation technologies to
meet government’s constraints, for the long term.

A cost effective mix of technologies will be chosen.
Expected decisions end September 2010
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New Shale Gas Territories



Figure 11.6 ® United States shale gas plays
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Figure 11.15 ® Long-term gas-supply cost curve
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Background Slides



iBhubesi Gas Field on the South African West Coast
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PETROLEUM EXPI.ORATION AND

Loge

| 29"

Mineral and Petroleum Resources Development Act, No 28 of 2002.

Role of Petroleum Agency SA
Under section 71 of the above Act, Petroleum Agency SA has been appointed the
designated Agency, with the fallowing responsibilities

= Promation and regulation of explaration and production on and offshore

* Receive applications, evaluate and recommend the award of permits and rights

+ Review, evaluate and racommend approval of EMPs

*+ Monitor compliance of licence conditions

* Maintain and add valus lo the national petroleum exploration and production database|
= Acquire reconnaissance data

= Collect all prescribed fees

' NAMIBIA

Permits and rights
The above Act defines the follawing permits and rights:

* Reconnaissance Permit - 12 months, non-exclusive

* Technical Cooperation Permit - 12 months. exclusive desk-top study, exclusive right o
apply for Exploration Right

= Exploration Right - exclusive, transferable, 3 years, renewable for a maximum of
3 periods of 2 years each.

* Production Right - exclusive, transferable, 30 years, renewable.
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KUDU GAS FIELD
{Tullow Oil 70%, ITOCHU 20%(subject to apgeaval),
Mamcor 10%)
Discovered in 1874 by a Chevron ! Regent 3
iSoekor consorlium. The reservolr comprises o
Barremian (Early Cretaceous) asolian sandslones Kudu
with average porosities up to 22 % at 4400 m. gas field
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Evaluating deep water oil polential.
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Kudu Reserve

Kudu: an important year for commercial progress
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Kudu Opportunity

O Tullow operated asset

C 90% working interest

O Reserves potential up to 9tcf

Phase 1
O Gas to power (800MW)

C FEED study completed
O GSA and PPA negotiations under way
O First gas ~2010

Phase 2
o Two well appraisal programme
O Rig secured 1Q 2007

O Ongoing concept studies (Gas to Power,
Modular LNG, gas export)
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