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Forecasting H,S production risk in thermal EOR projects

Oil and Gas production

H,S concentration? Steam injection

Oil composition and AP1?| 200°C - 300°C . .. .
[ J AQUATHERMOLYSIS Heavy 0|_ls produced by steam injection
Oil + Mineral + Steam EOR projects can be associated to H,S
production due to aquathermolysis.
Oil alteration

H,S, CO,, CH,, C2-C4, H, generation
2 Zoe 29 Hyne and al., 1986; Lamoureux-Var & Lorant, 2005

IFPEN solution: a tailor-made workflow to estimate H,S concentration
at the well-nead and mitigate the associated HSE risks

("Characterization with unique lab equipment (Rock-Eval-Sulfur) and geomodel A
building - adapted to any reservoir specifications
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scope, covering the fields of energy, transport and the environment. From research to industry, nouvelles

technological innovation is central to all its activities.

IFP Energies nouvelles (IFPEN) is a public research and training player. It has an international QfP Energies
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IFPEN background

R&l since 2004:

4 patents and 13 publications

m Sulfur-based kinetic model of H,S generation

m SARA-based kinetic model of H,S generation,
compatible with reservoirs simulators

Among others:

Proprietary reservoir simulator

& Pumariow

Including compositional kinetic model for H,S
generation and oil conversion: entirely calibrated
from aquathermolysis experiments

Calibration of the kinetic model and reservoir

simulation performed on a unique simulator
for a high accuracy

b On-going research on compositional
thermal reservoir simulation

Success stories

m Hangingstone heavy oil field: prediction of H,S
production in the context of steam injection

m Foster Creek asset: comprehension on the
phenomena controlling the generation of H,S in the
reservoir during SAGD; successful prediction of H,S
production via reservoir simulation

» Match with real SAGD H,S production

IFPEN lalb Capabilities

Representative and accurate dedicated
aquathermolysis experiments on
reservoir rocks in gold bags:

m Followed by mass balances on atomic carbon
and atomic sulfur

m Realized under inert atmosphere, with a wide range
of test conditions (pressure: 4-12 MPa, temperature:
240-340°C, time: 1-52 weeks, oil/water ratio: 3/1-0.1/1)

b On-going research on mineral effect

Rock-Eval-Sulfur

A unique lab instrument for geochemical
characterization of reservoir rocks, used for quick
localization of the areas of H,S production risk

b On-going research on sulfur thermal
reactivity and reservoir characterization

Key benefits

u [dentifying the possible H,S sources

m Quantifying H,S yield upon aquathermolysis conditions
m Prediction of H,S production

m Avoiding costly remediation solution

m Limitation of HSE risks for selection of appropriate
surface facilities

450 7 wAll Athabasca SAGD operations (Not including Surmont SAGD pilot and phase 1)
"g 400 4 ® Surmont SAGD Phase 1 n
8 350 4 ASurmont SAGD Pilot
:n 300 A -+ Simulation results with a heterogeneous +
g reservoir (Ayache S.V. etal, 2017) ..
~ 250 4 ; : ; |
= < Simulation results with a n
g 200 4 homogeneous reservoir ﬂ
28 150 (Ayache S.V. etal, 2016) | |
A ~+-Simulation results with a u .‘ [ ]
2 100 { n i = tee
& 4 homogeneous reservoir + 4
)
= 50 - (Current study) i A E“ Py
A | |
0 - T T

Temperature (°C)

From S.V. Ayache, J.D. Dorado et al., 2018 - Field data modeled
after Kapadia et al. (2011, 2012)

IFP Energies nouvelles - Energy Resources Business uUnit
resourceseifpen.fr

IFP Energies nouvelles

1et 4, avenue de Bois-Préau

92852 Ruell-Malmaison Cedex - France
Tel:+33147 52 60 00

www.ifpenergiesnouvelles.com

190 200 210 220 230 240 250 260

IFP Energies nouvelles-Lyon
Rond-point de ’échangeur de Solaize
BP 3 - 69360 Solaize - France

Tel: +334 3770 20 00

"l Contacts:

Project leader: christophe.preux@ifpen.fr
Laboratory: violaine.lamoureux-var@ifpen.fr

afag
_ISO 9001

Qualité
AFNOR CERTIFICATION

- €nergies
(lanauvelles
s

0918 - © IFPEN, X



