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Nanotechnologies have recently been proposed for use in conformance control applications to modulate the
release of cross-linking agents, facilitating deeper placement of polymer-gel systems. In any potential nan-
otechnology application for improved conformance, large-scale nanocapsule mobility (100s of meters or more)
and precise control of crosslinking agent release rate or time (up to few weeks) are essential. These require-
ments make full-scale experimentation for application design infeasible. Since pilot studies will also be very
expensive, test design, performance evaluation, and optimization will need to be completed using laboratory-
validated and calibrated mathematical simulators.

The goal of this work is to develop and evaluate a mathematical model for the simulation of nanocapsule
conformance control applications in large-scale heterogeneous formations. The model incorporates nanocap-
sule and co-injected polymer transport [1] and attachment, controlled release of cross-linking agents from
the nanocapsule shell, and subsequent gelation processes. Illustrative simulations are presented for hypo-
thetical inter-well nanocapsule injection tests within heterogeneous subdomains of a statistically simulated
reservoir (Stanford VI) [2, 3]. These subdomains exhibit a wide range of petrophysical properties, as well as
a dense sampling (25m x 25m x 1m grid blocks) of the entire 3.75km x 5km x 200m domain. Constituent at-
tachment/sorption and gel rheology modules were developed based on calibration to laboratory column and
batch experiments performed in similar systems or found in the literature. Pre- and post-treatment tracer and
nanocapsule injection scenarios were simulated in a series of inter-well injection-extraction tests to identify
conditions that would maximize technology performance, i.e. reduce water cut and maximize sweep effi-
ciency of the post gelation tracer. A model sensitivity analysis is used to highlight the impact of nanocapsule
attachment, crosslinker release mechanisms, and gel strength on conformance control performance. The sim-
ulation results show that the conformance efficiency strongly depends on high nanocapsule mobility and that
additional processes, such as co-polymer injection [4], maybe needed to further improve system performance.
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