Abstract

Using solar thermal steam generation in Thermal Enhance Oil Recovery has garnered interest
since Solar Thermal Enhance Oil Recovery (Solar T-EOR) proved to be economically
competitive, environmental friendly and moreover provide a hedge against long-term fuel price
escalation.

Fula North East (FNE) oilfield — one of the largest heavy oilfields in block 6 where the first
steam flooding pilot has proven it's efficient — was used as case study to investigate its capability
to implement Solar T-EOR.

The objective of this research is to conduct the first study in Sudan (and Africa) of using solar
steam generator for EOR purposes in FNE oilfield, through studding the solar requirements to
generate steam, reservoir responds for various operation scenarios, the effect of seasonal
variation on the reservoir performance, and highlighting the economic and environmental aspects
that motivate further studies in the subject.

In the research, the solar potential at the field location had been studied based on average Direct
Normal Irradiation (DNI) using both satellites (SSE — NASA) and meteonorm?7 data, afterward
comparing solar radiation and other meteorological parameters with Amal oilfield in Oman
(where Solar T-EOR demonstrate its technical feasibility). The comparison shows very
promising results but an obvious and considerable variation due season changing observed.

The reservoir performance in term of cumulative production, breakthrough time and four other
parameters was discussed for three proposed operation scenarios using reservoir simulation
software (CMG). The results were compared to simulation result for the designed case that
implemented at the field showing insignificant variation.

The research also attempt to address the seasonal variation effect on the reservoir performance
through two novel approaches that have been proposed to relate the solar radiation (average
DNI) data at the field location with the steam injection rate. The results of these two approaches
did not show negative effects in the performance for the studied parameters.

The research also highlights the environmental and economic impacts of replacing conventional
steam generator with the solar facilities, where carbon dioxide emissions was reduced by 6000
tons and the gas savings could rise up to 2,649 MMscf for 15 years operation (for only 4
injection wells of the steam flooding pilot).

This study concluded that FNE has demonstrate its technical capability to rely on solar energy to
generate steam in term of the solar potential at the field location, the technical effects of each
scenario on the reservoir performance even with seasonal variation effect.
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