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Abstract : Following the International Maritime Organization (IMO) regulations on ship emission reductions,
LNG fuel propulsion systems have gained attention as an alternative in the shipping industry, making the
LNG fuel supply system an important component. When LNG is used as fuel, it must be converted to
natural gas, a process involving high-temperature and high-pressure fluids that requires stability evaluation.
In this study, the vibration stability of the LNG fuel supply system skid piping structure was evaluated by
considering potential excitation sources, and vibration analysis was performed to identify natural frequencies,
mode shapes, and weaknesses of system. Frequency response analysis was conducted to assess resonance
possibility, and response spectrum analysis was used to evaluate the structural stability against damage.

Key Words : LNG Fuel Supply Systems, Natural Frequency, Resonance Separation Margin, Fluid Induced
Vibration
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LNG 235 AlAH skid Hi#7= XS AHY Eot
Table 1 Material Property Table 2 Mesh of Skid Models
Material Structural Steel Skid Model Nodes Elements
Density (kg/m?) 7,850 Glycol Water Tank Skid | 2,229,545 900,871
Young’s Module (Pa) 2E+11 Glycol Heating Skid 2,103,453 455,450
Poisson’s Ratio 0.3 Vaporizer Skid 1,543,175 496,254

Fig. 1 LNG Skid Model

(a) Glycol Water Tank Skid

(b) Glycol Heating Skid (c) Vaporizer Skid
Fig. 2 FEM Models of System
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2.2 Modal 3
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Fig. 3~5% 7} Skid¥ ®= PAS Hol F=
© 2, Glycol Water Tank Skid®] 7, 24.39 Hz
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(a) Ist mode — 24.39 Hz
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(c) Torsional mode — 81.64 Hz
Fig. 3 Mode Shapes of Glycol Water Tank Skid
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LNG =235 AlAH Skid bf27= Z
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(a) lst mode — 17.09 Hz (b) Torsional mode — 18.93 Hz
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Fig. 4 Mode Shapes of Glycol Heating Skid
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Fig. 5 Mode Shapes of Vaporizer Skid
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Table 3 Operating Specification of Impact Hammer

Type Measuring Range Sensitivity
Impact
Hammer(2305) 35,584 N 0.227 mV/N
Table 4 Operating Specification of Sensor and
Amplifier
. Accel t
Type | Amplifier (T-2692) CE’%Z"%’ er
R Determined by the
red. 0.1 Hz ~ 100 kHz |amplifier used Max:
Range 12.6 kHz
Sensitivity | output-10 m V/ms 2| 0.988 pC/ms 2
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Fig. 6 Glycol Heating Skid Point
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Fig. 7 Result of Impact Hammer Test
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Fig. 9 Locations of Vibration Measurement Sensors
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Fig. 10 Response Spectrum Analysis Result
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