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AR

becomes transformed from being immobile ganglia into
mobile oil films, which can then be transported by the
gas. For non-spreading oils, oil has to be pushed out by
the gas as discontinuous ganglia so less is oil produced. In
contrast, in an oil-wet system, the oil phase already exists
as a continuous film on the surface of the solid so that

the generation of gas effectively expands the oil phase,

of

enabling the oil to be produced in larger quantities even at
lower gassaturations. These new experiments give further
evidence that rock 2vettability has an important influence
on the performance 6f gas production from residual oil.
1 Additionally, significant amounts of oil may be recovered
after wa};g ooding from the residual condition, which

could have a beneficial impact on the economics of the
é’ depressurisa;’i;))sm
,«&e‘:’ywords: aterflooded; Residual oil; Depressurisation;
as production; Wettability

, Gag attachment of oil droplets for gas flotation for
o Zti]y wastewater cleanup

< )
’ Oxg ni Moosai, and Richard A Dawe
, y <z

o Abstract %
K Oily wastewater cleanup can be carried out by gas flota-

D
L
2tion. When pgoperly operated gas flotation units can

[

reduce 6il concéntrations of wastewater effluents to well

) < below 40 mg/ 1. Gas flotation is particularly valuable for
k o ; h%moils (oifs having a density close to that of water).
7 A The flotation process relies on the attachment of gas

v e bubbles to the‘ dispersed oil droplets. This attachment is
1 ""Héaxtily depeli:dent on the complex processes involving
- the surfaceycharacteristics of the oil droplets and their
@, ‘J /gtﬁ}ction wish'gas, and can only be optimally achieved

'\(the surface s‘ckice conditions are properly understood.
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£
a
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The attachment mechanisms include the oil/bubble
contact, the interactions of chemical additives (usually
surfactants) in aiding this contact and the spreading of the
oil around the gas bubble. Additionally, initial agglomera-
tion of the oil emulsion droplets is needed to increase the
droplet size to within the range needed for effective flota-
tion, 60 um. This paper examines the essential surface
science of the gas flotation process, particularly the gas
attachment to oil droplets and the use of surfactants. We
discuss the stages of attachment of the gas bubble to the
oil droplet, and provide further photographic evidence
concerning the importance of the spreading of the oil

around the gas bubble for gas flotation.

Keywords: Oily wastewater; Gas flotation; Spreading;
Oil drop—gas bubble contact

Oil and natural gas prices and greenhouse gas
emission mitigation

Bas van Ruijven, , and Detlef P. van Vuuren

Abstract

The hikes in hydrocarbon prices during the last years have
lead to concern about investment choices in the energy
system and uncertainty about the costs for mitigation of
greenhouse gas emissions. On the one hand, high prices
of oil and natural gas increase the use of coal; on the other
hand, the cost difference between fossil-based energy

and non-carbon energy options decreases. We use the
global energy model TIMER to explore the energy system
impacts of exogenously forced low, medium and high
hydrocarbon price scenarios, with and without climate
policy. We find that without climate policy high hydrocar-
bon prices drive electricity production from natural gas

to coal. In the transport sector, high hydrocarbon prices
lead to the introduction of alternative fuels, especially
biofuels and coal-based hydrogen. This leads to increased
emissions of CO2. With climate policy, high hydrocar-
bon prices cause a shift in electricity production from

a dominant position of natural gas with carbon capture
and sequestration (CCS) to coal-with-CCS, nuclear and
wind. In the transport sector, the introduction of hydro-
gen opens up the possibility of CCS, leading to a higher

mitigation potential at the same costs. In a more dynamic

(simulation of carbon price and oil price interaction the

 effects might be dampened somewhat.

Keywords: Oil price; Energy scenarios; Greenhouse gas

emissions
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Upstream oil and gas facility energy efficiency tools
D.G. Colley, B.R. Young and WLY. Svrcek

Abstract

Optimizing the energy consumption of Upstream Oil

& Gas (UOG) facilities offers opportunities to reduce
operating costs, increase revenues and address greenhouse
gas emissions, all with cost-effective actions. All of these
objectives have been achieved through the application

of performance benchmarking, auditing and simulation
tools to oil and gas production facilities in the Western
Canadian Sedimentary Basin.

Combining the experience of applying these tools and
the database that has been developed, an energy intensity
correlation has been developed. The energy intensity
correlation provides insight into the day-to-day manage-
ment and operation of facilities with a focus on energy
management as the key to a continuous improvement
program. The energy intensity correlation demonstrates
that only a few key production variables control processing
energy intensity and that energy optimization programs
must focus on those plant components that affect production
and key production variables.

Keywords: Oil and gas; Production and processing
energy efficiency; Production energy intensity; Auditing,

benchmarking, and process simulation

Gas and oil production from waterflood residual
oil: effects of wettability and oil spreading char-

acteristics

Carlos A. Grattoni, and Richard A. Dawe,

Abstract In
the depressurisation of reservoirs already produced to wa-
terflooded residual oil, solution gas is released when the
reservoir pressure drops to below the bubble point. This
gas becomes mobilised when the critical gas saturation
has been reached. Additionally, the oil itself can become

mobile from its residual state and can also be produced

under suitable physical conditions. The critical gas saturd® Ay

tion, the rate of saturation change, and the gas saturation

remaining at the end of the depressurisation process (un-

recoverable gas) are important parameters in determining
the overall economic performance when depressurising
areservoir.In this, and previous work, we are demonstrat--;
ing that these quantities depend additionally upon other

factors which affect the fluid distribution and the rate A
of gas generation, particularly the surface and interfacial
properties. For instance, earlier visual experiments in glass
micromodels suggested that wettability and oil spreading
coefficient could substantially influence both the value

b |

of the critical gas saturation and the growth pattern for
the developing gas bubbles, and thus the gas flow. In ordeff
to confirm these observations and to provide quantitative
data, further experiments in large sintered packs, with
different matrix wettability and with oils having different ( &
spreading coefficients (e.g. oil spreading onto a gas—water
interface), have been carried out and are reported here. -
These new experiments show that the magnitude of the §
critical gas saturation for a water-wet system is g,%){gut

-
the same irrespective of whether the oil is spreadingior =

non-spreading, but it is much higher than fog.the oil-wet
case. In addition, oil is also produced bu%of
t

production is dependent upon the rock wettability

7 q

and the oil characteristics. We find that in a water-wet

medium, for spreading oils, the physical form of the ojl
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