FLOW

GLOBAL

MEASUREMENT WORKSHOP

measuring for the energy transition

Multiphase CO,: Measurements for phase change &
depressurisation dynamics

Yessica Arellano’, Stein-Arild Tjugum?, Anders Austegard?, Ebbe Nyfors?, Edward Jukes?
ISINTEF Energy Research, > Emmerson Roxar, 3 KROHNE Ltd

Content

Transport of dense-phase CO; in pipelines is challenging; even small variations in pressure or
temperature can trigger phase changes that are difficult to detect and manage. These variations in
operational conditions can lead to two-phase flow, introducing challenges such as corrosion,
equipment integrity issues, and inaccurate flow measurements, among other problems. Two-
phase concerns must be addressed to ensure reliable CCS operations.

In this work, we explored gamma-ray density
measurements and electrical permittivity as
complementary tools to conventional sensors.
Using a multiphase flow meter with gamma-ray and
capacitance sensors, along with a microwave
resonance meter, we monitored CO, under static
conditions and during controlled depressurisation
sequences.

The results were insightful. In one case, gamma-ray
readings showed significantly different

measurements from the nearby Coriolis meter, Photograph of the experimental setup, SINTEF

indicating a two-phase mixture within the Energy Research, Trondheim, Norway
multiphase flow meter.

During depressurisation, pressure and temperature suggested complete evaporation, yet density
and permittivity data revealed residual liquid and an extended two-phase state. These findings
highlight the limitations of traditional measurements and the value of advanced sensing for
capturing dynamic phase transitions.

In the corresponding poster session, we will discuss in detail how these technologies can improve
confidence in monitoring CO, streams and enhance operational safety in CCS transport systems.
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