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Abstract

Almost all countries of the world have recently made great efforts to reduce green-house gases to
alleviate the global warming threatening human survival, because a huge amount of carbon dioxide as
one of the main green-house gases has been emitted from the combustion processes of fossil fuels such
as coal and oil. CO; capture and storage (CCS) technology is a representative method to diminish the
green-house gases, and actively investigated by many countries. This study focuses on the design and
construction of a high pressure CO, injection facility to store it to underground, which is the first CO,
injection in Korea following the steps of the CO, capture from large CO, emission sources and
transportation to the sea. Injection tests of CO, on the platform on the sea were carried out in Yeongil
Bay of Pohang city in the early 2017. Thus, we were able to perceive the necessary operating
conditions of the injection facility, injection characteristic, and knowhow of the injection facility. The
results obtained from the injection test shall be utilized for facility upgrades and scale-ups.
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Fig. 1. CO; pressure-temperature diagram (Global CCS Institute 2017a).
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Table 1. CO; physical property.
Contents Physical property
Molecular weigth 44.01 g/mol
Critical pressure 7.38 MPa
Critical temperature 31.1°C
Triple point pressure 0.52 MPa
Triple point temperature -56.6°C
Gas density (at 0°C, 0.1 MPa) 1.98 kg/m’
Liquid density (at 30°C, 7.2 MPa) 590 kg/m’
(at -50°C, 0.68 MPa) 1,150 kg/m’

Density (at critical point) 467 kg/m’
Solid density (at freezing point) 1,562 kg/m’
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Fig. 2. Conceptual design of CO; injection facility.
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Table 2. Composition of CO; injection facility equipment.

Equipment name Qty Abstract
LO; Storage Tank 3Sets Cryogenic tank for temporarily storaging LCO, transferred by tank lorry
LCO» Booster Pump 1Set Prevent a cavitation of LCO, main pump by pressurizing and transferring
the LCO,
LCO, Main Pump 1Set Transfer LCO, to injection well by pressurizing to 5 ~ 12 MPa
Change to the supercritical phase’s CO, by heating
Waterbath heater 1Set LCO, pressured to 8 ~ 12 MPa
Pressure build-up coil 3Sets Maintain internal pressure of the LCO, storage tank
Control/Measurement 1Lot Process control and instrumentation
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{CO; injection facilityy (Platform)
Fig. 3. CO; injection facility.

Fig. 4. The main HMI of CO; injection facility.
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