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Numerical calculation method of environmental conditions

in emergency anchorage design of liquefied natural gas terminals
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Abstract: A numerical calculation method is studied to determine the environmental conditions for
emergency anchorage design of liquefied natural gas terminals. The calculation methods for LNG carrier
environmental loads and anchorage loads are systematically analyzed using relevant regulations in international
standards. The external environmental loads of large LNG ships anchored in the anchorage are obtained under
different levels of wind speed, wave height, and current speed combinations, as well as anchorage loads under
different bottom environments. The main influencing factors for determining the environmental conditions of LNG
emergency anchorage design and the limit environmental standards for emergency anchorage for large LNG ships
under different bottom conditions are preliminarily determined. The important influence of ship anchor parameters,
anchorage bottom, and water depth on the limit environmental standards for emergency anchorage is demonstrated,
and the wind speed limit standard and recommended measures for LNG emergency anchorage are proposed. The
research methods can be applied to the early site selection of LNG emergency anchorage, saving experimental
research time and costs.
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Tab.1 Typical anchor chain length of LNG ship

MRS /GT R RIS R /m’
1 000(1 000~1 500) 8 <1 840
2 000(1 501~2 500) 9 1 841~2 800
3 000(2 501~4 500) 10 2 801~5 000
5000(4 501~7 500) 11 5 001~9 000
10 000(7 501~12 500) 11 9 001~ 15 400
20 000( 12 501 ~27 500) 12 15 401 ~38 000
30 000(27 501 ~45 000) 13 38 001 ~79 000
50 000( 45 001 ~65 000) 13 79 001 ~84 300
70 000( 65 001 ~85 000) 13 84 301~ 140 000
100 000( 85 001~ 125 000) 14 140 001 ~ 155 000
150 000( 125 001~ 175 000) 14 155 001 ~262 000
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Tab. 2 Calculation results of environmental loads
when 267,000 m’ LNG ship is at anchor
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