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cumulative_crude_oil_production(t) = cumulative_crude_oil_production(t - dt) + (crude_oil_prd) * dt
INIT cumulative_crude_oil_production = 69.91*1000
INFLOWS:

crude_oil_prd = if time <1392 then actual_oil_production else hubbert_max_oil_extraction
in_place_oil_Reservoirs(t) = in_place_oil_Reservoirs(t - dt) + (oil_exploration - Leakage) * dt
INIT in_place_oil_Reservoirs = 883.39*1000

INFLOWS:

oil_exploration= 0

OUTFLOWS:

Leakage = 0

total_oil__recovery(t) = total_oil__recovery(t - dt) + (oil_recovering) * dt

INIT total_oil__recovery = 0

INFLOWS:

oil_recovering = Recovery_impact_factor*total_oil_field_gas_injection/200000

a= 0.033

associated_gas_injection =
injection_fraction_of _remained_associated__gas*remained__associated_gas/100
associated_gas_prd = crude_oil_prd*associated_gas_prd_ratio

associated_gas_prd_ratio = 0.119387663

flaring_fraction =0

hubbert_max_oil_extraction = (1-
cumulative_crude_oil_production/Ultimate_oil_Recovery)*cumulative_crude_oil_production*a
improved_oil_recovery Rate = Ultimate_oil_Recovery/in_place_oil_Reservoirs

injection_fraction_of _remained_associated__gas = 100

oil_recovery _factor = 0.27

other_gas_injection = 72

Recovery_impact_factor = 5296.5

remained__associated_gas = associated_gas_prd*(100-flaring_fraction)/100
total_oil_field_gas_injection = associated_gas_injection+other_gas_injection

Ultimate_oil_Recovery = in_place_oil_Reservoirs*oil_recovery_factor+total_oil__recovery
actual_oil_production = GRAPH(TIME ¢
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Simulation of Iran's crude oil production based on Hubert's
theory

Rassam Moshrefi'”, Vahid Yektaoarast”

Shahid beheshti university, r-moshrefi@sbu.ac.ir
Shahid beheshti university, vyektal991@gmail.com

abstract

Crude oil is an exhaustible source of energy. According to Hubbert's theory, oil production
tends to follow a bell-shaped pattern and after a peak in oil production, it is running the
downward path. In this study, oil production was simulated in the horizon between 2006 and
1435 by using system dynamics and Hubbert’s peak theory. According to the results of the
simulation, provided with happening required investment and non-accelerating extraction by
neighbor countries from pool resource, the peak of the country's crude oil production would
be in the year of 1411 with a peak production of 1970 million barrels per year. Due to the
ever-increasing trend of domestic energy consumption, this suggests that limited time
remained to transform oil export revenues into competitive industrial infrastructure. Of
course, upgrading the oil field recovery rate from 27 to 35 can move the peak to year 1425 by
the peak production of 1425 million barrel per year. Estimating the huge revenues generated
by this upgrading can be a good incentive for policy makers’ efforts for attracting investment
with this regard.

Keywords: Peak Oil Production, System Dynamics, Oil recovery factor, Decision Support
System.
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