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Introduction: Energy

Demand – usage



The energy consumption is 
unbalanced on the world

Source: US DOE, Night view of Earth 



OECD member countries

Organisation for Economic Co-operation and Development8

Significant outsiders: 
African, South-American and Arab countries, China, India, Russia



The energy indrustry changes 
continously

• The used energy types are changing (Norway 2025)
• The balance of demand is changing
• New sources do appear on the scene, e.g.

– shale gas
– tight oil, shale oil
– ultra-deepwater oil
– new forms of renewable energy (solar energy – Chile)

• Countries do expand and contract (India vs. Venezuela)
• Energy production and consumption are affected by 

disruptions, like outrageous events (Niger delta riot, ISIS) or 
extreme weather (forest fire: Canada, Alberta 2016/05, 
1,1mbpd)

• New policies are created to address climate change or 
bolster energy security 

Source: BP Energy Outlook 2035 



Key drivers behind growing demand 
for energy

Source: BP Energy Outlook 2035 



Energy consumption – by

Regions Final sector Source

Source: BP Energy Outlook 2035 

toe = Tonne of Oil Equivalent



Primary energy consumption

Shares of primary energy Primary energy to power

Source: BP Energy Outlook 2035 



Introduction: Sources of energy



Possible energy sources underground



Other energy sources



Crude oil



• „Crude oil” or petroleum, is a mineral of organic origin: 
anaerob decomposition (without oxygen) material derived 
from prehistoric algae and zooplankton remains

• Its main components are the liquid phase hydrocarbons, but 
it may contain dissolved gases and/or solid hydrocarbon as 
well

• The crude oil is a complex hydrocarbon mixture but also 
consists sulphur, nitrogen or oxygen containing compounds. 
There are metallic components (Ni, V, …) in complex form and 
some dissolved water present too.

Definition



Composition: types of hydrocarbons



Composition: types of impurities

• Sulphur containing 
compounds
– Elemental sulphur

– Hydrogen sulphide

– Mercapthanes

– Sulphides-disulphides

– Tiophenes and derivatives

• Nitrogen containing 
compounds
– Amines

– Nitriles

– Pirrols

• Oxygen containing 
compounds
– Organic acids

– Phenols

• Organic metal complexes
– Mainly Ni, V



Benchmark crude oils worldwide

Source: Intercontinental Exchange (www.theice.com/publicdocs/ICE_Crude_Refined_Oil_Products.pdf)

Benchmark crude oil is crude oil that serves as a pricing reference, making it easier for 
sellers and buyers to determine the prices of multitudes of crude oil varieties and blends.



General classification of crude oil



Crude oil quality 

Source: ENI World Oil and Gas Review 2015

soursweet light

heavy



API gravity



Classification of crude oil: UOP K



Crude oil assay



Proven crude oil reserves

Source:  BP Statistical Review of World Energy 2021

According to estimations, proven reserves will reach its maximum around ~2040



Oil producing countries



Crude type: Extra heavy



Crude type: Shale oil

Source:  www.vox.com



• Research

• Well creation

• Production

– Primary: own pressure assist to come on surface

– Secondary: gas or water injected to assist to come on 
surface

• Preconditioning: water and gas separation

• Storage

• Transport

Crude oil supply chain



Crude oil production



Crude oil preconditioning

• The oil is collected
from the individual 
wells in central 
collecting stations

• Here free water is 
setting out and free 
gases are separated: 
the oil become 
stabilised

• The stabilised oil then 
may be transported



Transportation of crude oil

• Via water
– Long distance:  see tankers

– Short distance: barges

• Via land
– Long distance: pipelines

– Short distance: rail cars, trucks



Trade movements

Source:  BP Statistical Review of World Energy 2021



The End


