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Integrally-geared Centrifugal Compressor for Carbon Capture and Storage
(CCS) and Long Duration Energy Storage (LDES) Applications
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Abstract

In recent years, as environmental awareness in society has increased, Carbon Capture and Storage (CCS) has been
implemented to reduce greenhouse gas emissions. Kobe Steel has developed a high-pressure CO, compressor
for injecting captured CO, into underground reservoirs and conducted pressure tests in a supercritical state
using CO, gas in its factory. Meanwhile, the charging compressor for the mechanical battery system in Long
Duration Energy Storage (LDES), which is expected to undergo technological advancement, faces technical
challenges in handling high-temperature gas and operating conditions that require daily start and stop. Kobe
Steel is addressing these challenges by combining its own technologies and know-how the company has
cultivated to date. This article explains Kobe Steel's product development and approach to technical issues for
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centrifugal compressors to support its customers by creating a better environment.
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Table 1 Specification of development target for high pressure
CO, compressor

Application Prototype
Type Integrally geared
No. of stage 8 stages
Gas handled co,
Capacity 140,000 kg/h

(72,500 m3/h)

Suction / discharge 0.01/ 20 MPaG

pressure
Shaft power 16,600 kW
Driver Motor (18,500kW)
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Fig.3 Overview of high pressure CO, prototype compressor and
test facility
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