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Integrally Geared Compressor for High Pressure CO,
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Abstract

To cope with global environmental issues, an integrally geared turbo compressor for high-pressure CO,
has been developed, the compressor being more energy-saving than conventional single-shaft centrifugal
compressors. Starting with the design and testing of the main components, a prototype machine of the actual
size was made, and full pressure and a full load test using actual gas was performed to confirm that the target
performance was satisfied. In addition, a state-of-the-art-technique for visualizing its reliability was introduced.
This has led to the successful measurement during operation of the rotor stability, impeller blade vibration,
dynamic blade stress, and load on thrust bearing, which cannot be measured by the normal method. Mechanical
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reliability was also evaluated to confirm sufficient reliability for long-term operation.
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Table 1 Specification of development objective for high pressure
CO, compressor

s Urea Application
Application Prototype .
(1,000 ~ 3,300 mtpd)
Type Integrally Geared Integrally Geared
No. of stage 8 Stages 8 Stages
Gas handled CO: CO2
. 140,000 kg/h up to 110,000 kg/h
Capacity
(72,500 m?/h) (57,000 m?h)
Suction/ Discharge
pressure 0.01/20 MPaG 0.01/16 MPaG
Shaft power 16,600 kW up to 13,000 kW
Driver Syne. motor (18,500 kW) | Motor/ Steam turbine

*mtpd: metric ton per day
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Fig.1 Internal structure of centrifugal compressor for high pressure
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Fig.2 FEM analysis and strain measurement of compressor casing
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Fig.5 Overview of prototype compressor and test facility
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Fig.6 Process flow diagram of prototype compressor
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Fig.7 Discharge pressure of each stage
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Table 2 Test results of mechanical performance

th.
5 g API 617 criteria
Shaft Vibration 7"': 18 5th-gth: 21 um 0K
e 7t-8t: 22 um
8th: 19 um
5t%: 70°C
Journal Bearing 6th: 74°C Equal or less than oK
Temperature Tth: 65°C 105°C
8th: 69°C
Thrust bearing 5™ 75°C Equal or less than 0K
Temperature Tt 90°C 105°C
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