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Nuon summary overview

Netherlands (9,000 FTE):
» Generation, trading, distribution, sales

Belgium (120 FTE):
* (Selective) production and sales

Shareholders

70 municipalities 15.7%
(All less then 1% each)

Municipality of Alphen a/d Rijn (1.2%)

Municipality of Leiden (2.0%)
EZW (1.9 %)

Province of

GKNH (3.0%) Gelderland

—— 44.4%
Municipality of

Amsterdam
9.6%
Province of
Noord I-Lolland Province of
9.6% g
Friesland
12.6%

Diisseldorf

6,000
5,000
4,000
3,000
2,000

1,000
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Germany (250 FTE):

* Management of industry parks, and
public lighting activities (eg. Berlin),
(selective) production, sales

Europe:
* Trading and renewable production

Summary financials

5,09 4,938

2002 2003 2004

™ Net turnover m EBIT

Nuon is an independent, international energy company based in the Netherlands, with focus on
North West Europe, striving for balanced growth for all stakeholders

N



Activity

Geography
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Nuon business chain

Focus on energy

Power generation

and
gas storage

> 4000 MW installed
production capacity
(conventional and renewable)

Production 15-20% of total NL
power demand

3 Gas storage projects under

Sourcing Transport Marketing
and and and
trading distribution sales
Power and fuel sourcing for Power network 95,000km Power sales to 2.9 min
entlrg customer po.rtfollo Gas network 35,000 km customers
(business and retail customers,
Gas sales to 2 min customers

power plants)
Heat sales to 77,000 customers

Pan-european power, fuel (gas,
coal, oil) and emission trading

development Currency hedging

] ] ] ]
NL NL NL NL
] ] ] ]

GE, B GE, B GE, B
] ]

Renewables: UK, Scandinavia,
Europe France and Spain
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Nuon -

T T W

generation portfolio overview

B Nuon third generator in Netherlands

B 16 ‘grey’ generation assets on 9 premises in 4
clusters; Total installed capacity about 3500 MWe

B Efficient, dominantly gas fired generation

B Production of heat for district heating in Utrecht,
Nieuwegein and Amsterdam-Zuidoost, and
industrial steam

B Several renewable assets in 7 European
countries, dominantly wind; installed capacity
about 500 MWe

B Syngas development and operational experience:
Buggenum (coal, 250 MWe), Velsen (BFG, 810 Renewables
MWe), IJmond (BFG, 140 MWe)

Cluster Velsen
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Biomass projects

Lelystad (BMC) Buggenum (Co-firing)

Start operations: jan. 2000 Start operations: jan. 2006

Thermal power: 6,5 MWth Electrical output: 42 MWe CO2 neutral
Heat production: 126.000 Gl/yr Fuel type: A-wood

Electrical output: 1,5 MWe CO2 neutral B-wood

Elektrical prod: 4500 MWh/yr sewage sludge

Fuel type: Wood

Fuel input: 20.000 ton/yr paper pulp

Fuel input: 200.000 ton /yr

R ird
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Developments

Nuon aims at increasing of volumes of secondary fuels.

Buggenum (Co-firing) challenges:
m Availability of bio-fuels

B Chemical acceptable fuels

M Physical acceptable fuels

Focus at: processing
pre-treatment, torrifaction,

blending, transport and storage

New built “*Multi fuel Power Plant”:
W Electrical output: 100 - 150 MWe CO2 neutral
m Fuel input: 500 - 700 kton/yr secondary fuels (Biomass)

I Lonl
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New built “"Multi fuel Centrale”

ﬂ. Fuel is brought in a. Synthefic gasis
and converted fo cleaned. Residues




Emissions

By making gas out of coal and biomazs and than cleaning it, a clean fuel is created for the production
of electricity. Utility compary Nuon is applying thiz principle at its power plant in Buggenum, in the
Dutch provinge of Limburg.

Indexed 100%

emissions, using 22% less
an a!dmﬁemﬁun B0% COZ when
coalfired power co-firing
plant (1980s) as o biomass
reference point

40%

Entrained flow Gasification
The cleanest technology for large scale

biomass conversion to power
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Centrale
Buggenum

0
e
Fl
Sy

e ——p——

VAN GREE VERSLALGIRFITER

De nitstoot van kooldioxide
van de elektriciteitscentrale
in Buggenum is bijna een

Met dat ndeuws kwam 9. Le-
seth, lid van de raad van bestuur
van Muon Power, gisteren tif
dens de ingebruikname van de
nieuwe biomassa-installatie in
Buggenum. Muon is de eerste
energieproducent die voor het
opwekken van stroom of een

lige manier biomassa 1

grooticha
wereast met kolen. Een derde

T

. schoner

weekr. Dat wil zeggen dat de cen-
trale goed is voor de sITOOM-
voorziening van een stad als
Amsterdam met 500,000 huis-
houdens. De nieuwe blomassa-
centrale in  Midden-Limburg
gaat  waarschijnlijk ook als
voorbeeld  dienen voor . €enl
nicuwe, veel grotere centrale
die Nuon elders in Nederland
wil bouwen, Die centrale wordt
vijl keer zo groot als die in Bu
genum. Volgend jaar beshuit
energiemaatschappij definitief
of de bouw hiervan deorgaat.
Vooruitlopend  hierop  gaat
Nuon in Buggenum cok al vast
beginnen met cen kleinschali-
ge proef om de productie van
mﬂﬂdm[ nog milieuvriende
lijker t¢ maken, kondigde Le-
seth gisteren aan. Zo worden
straks nog kooldioxidegassen
jdens het productieproces ge-
terd. die hergebmikt kunnen

1
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Profitability of a Concept based on IGCC in a
number of scenario’s (“worlds”)

Solid business case IGCC vs. alternatives Profitability of IGCC in

different worlds (worlds can be

e.g. CO2 free, monopolistic,
IGCC limited gas availability, micro-
- generation, etc) is guaranteed
CCGT by the versatility of IGCC:
—&— USC
USC+CCGT

NPV (min €)

Efficient CO2 capture
Biomass and secondary fuel
co-firing ability and %

Fisher Tropps: Coal to liquids
Hydrogen production
Emission levels

Modular build-up enabling
efficiency upgrades

World 1
World 2
World 3
World 4

World 5
World 6
World 7
World 8
World 9
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Versatility of IGCC enables mitigation of future
uncertainty and key risks

UNKNOWN

CO2 reduction

Renewable generation and

subsidization
Emission reduction

BAT / BREF compliance

Security of supply, fuel mix obligation
CHP obligation

CO2 neutrality

Interconnection capacity

Known elements

Gas to coal spread
Imbalance cost « size
New entry « size market
Fuel volatility (LNG)
Secundary fuels

Gas reserves

Micro CHP development and

penetration
Hydrogen production
Synthetic fuels
Large industries

Demand developments

B GT development
B Promising technologies as fuel cell
B Lessons learned Buggenum

B Economies of scale

¢ Micro CHP development and

penetration
¢ Solar, wind, tidal

¢ Improvement of modules
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Gasification technologies

Fluidized bed gasification
» Not implemented on a large scale

» Research is being done and some test
plants exist.

» Good mixing of feed and oxidant. This is
good for mass and heat transfer.

+ Gasifier temperature below the ash softening

to prevent sintering/slagging. The
disadvantage of the lower temperatures is
that it increases the tar content in the
syngas.

Moving bed gasification

Mature technology, large scale synthesis
gas production.

Across moving-bed there is a large
temperature gradient between 400 °C and
550 °C.

Conversion is not complete which results in
. tars, phenols, ammonia and other
hydrocarbons species that pollute the
syngas.

Entrained flow gasification
» Large scale experience

+ Fuel to be milled to a size of 100 pm or
smaller.

» The temperature has to be above the coal
melting point to ensure that the ash
accumulates as slag (molten ash) in the
reactor.

 Due to a high reactor temperature there will
be no tar in the syngas.
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Syngas quality, Quality of slag and flyash, fuel flexibility, maturity of technology compare

to fluidized bed, integration system efficiency.
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Bio-fuels list

B Woody Biomass
e e.g. pellets, demolition wood, saw dust

m Agricultural biomass

e e.g. coconut shells, palm kernel shells,
sugar cane bagasse briquettes

B Non-biomass sources
e e.g. waste tires, sewage sludge, RDF

Risks:
Market (commodity, price, amount)

Small suppliers / contracts
Technology
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Key questions:
mIs there a an agricultural tailor made energy product ?
B What are the product specifications ?

MULTI-FUEL CENTRALE




