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Rotterdam energy port
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Options for Carbon Capture and Storage




Global perspective

Picture from www.bellona.org




CO, sources in Europe




Stepwise approach business case
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Storagecapacity North Sea (NL)

f’j - 'i";;‘:; - 1: Taga 60 Mton
= L 2: Wintershall 100 Mton
j ' 3: Wintershall 100 Mton
4: Gaz de 155 — 200 Mton
France

5: Total 150 Mton

6: Wintershall 70 Mton

7: NAM 150 Mton

8: Chevron 100 — 150 Mton

Total 900-1000 Mton




Roadmap for CCS in Rotterdam

Volume |Sources Infra | CCS costs |ETS
M€ | €/ton €/ton
2010 |1 Mton Shell €50 |€415-€435 |30
Abengoa
2015 |5 Mton + ‘pure’ CO, |€268 |€44,5-€67,5 |30-50
+ 4 demo’s
2020 |15 Mton + e-production €307 |€25-€56,5 |30-100
€ 340
2025 |20 Mton + Industry €25-€56,5 |30-100




Costs VS Revenues

CCS costs
Revenues ETS




Investments

Government
support needed

<2010 2010 -2015 | 2015 -2025

Infrastructure + storage € 50 min € 268min € 340 min

4 Large scale demo’s € 400 min

Full scale € 2.000 min




Business opportunities for the future

Potential for Enhanced Oll
Recovery (EOR)in the Middle
East and northern part of
North Sea

Rotterdam can provide
CO, for EOR by ship.

The Middle East can provide
Compressed Natural Gas
(CNG).




Conclusions

Large scale CCS is unavoidable to realize national and EU climate
goals.

In Rotterdam all conditions are present to become a CO, hub for NW
Europe

Rotterdam can realise infrastructure and storage capacity up to 5 Mton
CO, between 2010 - 2015.

Rotterdam is working on a financial arrangement between companies,
financial institutions and the Government for realizing infrastructure.

Financial support from government for large scale demo’s is needed.

ETS price 45 €/ton creates market incentives for 20 Mton CCS




