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Abstract — Offshore CCS technology is to transport and inject CO, which is captured from the power plant into the
saline aquifer or depleted oil-gas fields. The more accumulated injected CO,, the higher reservoir pressure increases.
The increment of reservoir pressure make a dramatic change of the operating conditions of transport and injection
systems. Therefore, it is necessary to carefully analyze the effect of operating condition variations over the injection
period in early design phase. The objective of this study is to simulate and analyze the CO, behavior in the trans-
port and injection systems over the injection period. The storage reservoir is assumed to be gas field in the East Sea
continental shelf. The whole systems were consisted of subsea pipeline, riser, topside and wellbore. Modeling and
numerical analysis were carried out using OLGA 2014.1. During the 10 years injection period, the change of tempera-
ture, pressure and phase of CO, in subsea pipelines, riser, topside and wellbore were carefully analyzed. Finally,
some design guidelines about compressor at inlet of subsea pipeline, heat exchanger on topside and wellhead con-
trol were proposed.
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Fig. 1. Whole chain schematic of offshore CO, transport and injection
systems (KRISO[2016]).
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Fig. 2. Numerical model of offshore CO, transport and injection systems.
Table 1. Design conditions of subsea pipeline and wellbore
. . Inner diameter Wall thickness Insulation
Section Size [in] - -
[mm] [mm] Material Thickness [mm]
Carbon Steel 10.31
Offshore 8 198.45 10.31 .
Bitumen enamel 5
Carbon Steel 10.31
Wellbore 8 198.45 10.31 Bitumen enamel 5
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Fig. 3. Topography of subsea pipeline.
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Fig. 4. Ambient temperature changes according to depth of seawater.
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Table 2. Calculation conditions

Calculation conditions Design value

CO, Composition 100%
CO, Flowrate 28.6~31.5 kg/s
Inlet Temperature at Hub Terminal 25°C
Design Pressure 157.4 bar
Reservoir Temperature 97.8°C

Number of Wells 1

Tubing Size 8 inches
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Fig. 5. Bottom hole pressure and flowrate variations over the injection
period.
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Table 3. Definition of CO, Phase

State Condition Remark
Liquid-like supercritical
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