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Key problems of adding bunkering function for liquefied natural gas terminal
XUE Qinggi
(CNOOC Green Energy Port Zhejiang Ningbo Energy Co., Ltd., Ningbo 315000, China)

Abstract: In China, the existing liquefied natural gas (LNG ) terminals in coastal areas mainly meet the
loading and unloading requirements for imported LNG carriers, and rarely have the function of reverse loading and
unloading of bunkering ships. In order to make intensive use of shoreline resources and reduce project investment,
we transform the existing large LNG terminal to meet the berthing and bunkering operation of small bunkering
ships, as a scientific and reasonable solution. Taking the transformation of a LNG terminal in Zhejiang Province to
increase the bunkering function as an example, we study the center distance of the berthing pier, the applicability of
the operation range of the loading and unloading arm joint, and the arrangement of the mooring line, compare the
relevant process parameters of the hull with the calculated values of the code, and analyze and verify the adaptability
of the unloading arm operation envelope to the hull and wharf structures under different working conditions. Then we
use the OPTIMOOR mooring software to simulate the degree of freedom and mooring force of different tonnage ships
under different working conditions and environmental conditions. Finally, we propose a solution which adds a
berthing facility with a spacing of 32 m, adds a variable diameter pipe assembly, a shore guide cable, a number of
cables and other facilities, and appropriately raises the wind and wave height berthing standard according to different

wind directions.
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Tab.1 Dimension of China’s LNG carrier type

gt WEK/m  WFE/m WG/m ZK/m
26.6 J7 m’LNG fisfii 345.0 53.80 27.00  12.00
21.57J7 W’ LNG fiHf1 - 325.0 50. 00 28.00 12. 00
17.7 7 m®LNG i~ 291.0 46.95 26.25 11. 50
17.5J7 m LNG 8 290.0 46. 95 26.25 11.50
16.5J7 m LNG fi#fin -~ 298.0 46.00 26. 00 11.50
14.7 J7 m*LNG fi#fin 292.3 43.35 26.25 11.43
8.0 J7 m’LNG fififif 239.0 40. 00 26. 80 11. 00
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Tab.2 Dimension of LNG bunkering ship type

ol BEf/m  W¥%/m BB /m WZK/m
3 77 m* LNG A 184.7 28.1 18.7 7.6
1.2 77 m LNG JiEfy 132.9 22.0 11.8 5.8
0.85 J7 m’LNG fliEM:  119.3 19.8 11.0 5.9
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Fig.1 Wharf planar layout

2.2 SO

FRAE JTS 165-5—2021 AL RIR AL BT
FLE RS/ UD = L8 SIS 1 SR B A i A £
25% ~45% . HIFEERRI 22 AR, T T Bl
SEMR L A A R E BRI S 8 35 (OCIME ) 1Y
Mooring Equipment Guidelines ( MEG4 )" #7175
PSR R AT O PO Y 25% ~40%, {H 23X
— RS H . AT LNG i (% T AR B 2R B
xR ) R ET 35% .,

JEAG SR A 1 X SEATLOBE R 74 m, AT 2
377 m’ i 25%L~45%L WER, G2 0.85 T1 ~
2 7 m’ AR SR R MRIFEESR AR 3,

&3 LNG MiEARSEAR = A0 8 ER
Tab.3 Center distance of LNG bunkering
ship berthing point
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Tab.4 Horizontal distance between ship side
straight section and gas phase pipe of bunkering ship
under ballast and full-load conditions

it MK L/m  25%L/m  35%L/m  45%L/m WO B B 5 SRS K T (B) B /m
0.85J7 m® HIVERG  119.3 29.8 41.8 53.7 S DR ARONEER  AROUTEEL  ARIIEAR
1.2 75 m® JnEms 132.9 33.2 46.5 59.8 T8 T4 TH T4
1.86 7 m® M 135.9 34.0 47.6 61.2 0.85 J3 m® MG 22.852 33.843 27. 900 42.250
2 77 m® A 159.7 39.9 55.9 71.9 L2707 m® iR 23.000 35. 000 30.000  44.000
377 m® e 184.7 46.2 64.7 83.1 307 m® I 24.160 36.530 33.930  45.520
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Fig. 2 Side straight section of bunkering ship
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Fig.3 Added fenders (elevation: m; dimension: mm)
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Tab.5 Structural data of bunkering ship

B e WHRE HERE I BWAME BT ERAMECR SRS
o/ PR (BTTE) M S EhOlE R THWER AR
L m o8 mh HEEm m m m ")
1.2 6.01 7.91 1.05 18. 65 16.75 3.55 3 10.75 1.3 10
3.0 11.10 12.38 1. 08 18.20 16.90 4.00 3 5.80 3.1 16
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Fig. 4 Loading and unloading arm envelope range
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Tab. 6 Envelope line suitability data
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Fig. 5 Variable diameter tube assembly
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Fig. 6 Cable guide
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Tab.7 Horizontal angle of planar mooring line
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Tab.8 Distance between ship’s outlet and water surface
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Tab. 10 Berthing control conditions of 8,500 m"® to
30,000 m® LNG ships for this project
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Tab.9 Critical conditions of mooring stability of
each test ship type
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Fig. 7 Numerical simulation of LNG bunkering ships

3 HiE

1) Al ISR ARG CRAE IS ) ik Tk
IIEARA A L Bt /A TR, (E 7 2 R R
GRS I TP S 45 22 4 AV ARA R I U

2) T B VSR A Y L 2 S
PRETRPE AT 18 RLPE T ST, A A RE T 12 I 2 A5/
FIMEEMAE ML 20K, n] i i 38 A2 4248 25 1 25 1Y
Jr ik

3) W TR K B A AL /N R A X
JEAFAE I R ZEHE , JEURS Sk 6 0 T Ay ) 245 18] 24 3
WMRIFAE—E AR, BTN 2SR 45 S 25 )
L= VA B TP 2 B BT JIt - NI B Bk
IMASAR R | i 4 g R LRSI AR O, TR
L, W RIS, 1Y R e R AR R
AT B, ASCHESE R A O A5 26 8L LNG
ik s B4R —E S %

S 2K

[1] Tl K. LNG B2 EI 1 [T]. /Kis T.72
1998(3): 47-58
WANG R L, CAL C S. Instructions for LNG terminal
design[J]. Port & waterway engineering, 1998(3): 47-58.

[2] FhERIK, IMESE, ZEuive. FRE LNG A% 3k @ Ok 5 %
FeEW[T]. PEHETT, 2016(3): 5-8.
SUN J Q, SUN Q W, LI P Z Current situation and
countermeasures of LNG terminal construction in China [J].
China ports, 2016(3): 5-8.

[3] FLI58 FA, PR PR AL R SRR Ui 2k
VOB SN[ J]. TS R, 2022, 42(11): 46-49.
WANG H Y, QIN J, CHEN L Z. Design elements and key

points of inland river LNG shore-based bunkering wharf [J].

[5]

[6]

[8]

[9]

[10]

[11]

China harbour engineering, 2022, 42(11): 46-49.
SERUG . I AL R AR A (LNG ) 53k g3 v i JLAS 18]
BT, TS A, 2004 (4): 5-8.
CAI C Q. Issues in Construction of LNG terminals for
imported liquefied natural gas [J]. China harbour
engineering, 2004(4): 5-8.
STy, APk SR b ns Sk BOR Bt $2 71 BE IR R H B
F1131. FEKIZ, 2005(5): 10-11.
MA J Q, DENG J L. Speed up the technical transformation of
the terminal to improve the energy handling capacity [J].
China water transport, 2005(5): 10-11.
HhRE SR =55 TARINEER B A PR ). WL 5
PRILA(LNG) B T RE I H s 1 TR B TR,
g RS =SS TR BEA R R, 2009.
CCCC Third Harbor Consultants Co., Ltd. Preliminary
design of port project for the introduction of liquefied
natural gas (LNG) and application project in Zhejiang
Province [ R]. Shanghai: CCCC Third Harbor Consultants
Co., Ltd., 2009.
AR HK B TR ERT . Wil LNG Hellouh 1
F LNG M RIS i [ R RS2l S R
Kis TRERFART ST, 2009.
Tianjin Research Institute for Water Transport Engineering,
MOT. Study report of LNG ship mooring test for Zhejiang
ING Receiving Station project [R]. Tianjin: Tianjin Research
Institute for Water Transport Engineering, MOT, 2009.
RS HS = 55 TR ZR BT B A BRA H]L WiV LNG A%
KPR GERYEE B I E AT AT AT ST (R, E
A HS =55 TR SR BB A R D, 2023.
CCCC Third Harbor Consultants Co., Ltd. Feasibility study
of Zhejiang LNG terminal fender system technical
renovation investment project|R]. Shanghai: CCCC Third
Harbor Consultants Co., Ltd., 2023.
WAL R IR SAS L B JTS 165-5-2021[S]. b3
N AT Rt e R F L 2021.
Code for design for liquefied natural gas port and jetty[S].
Beijing: China Communications Press Co., Ltd., 2021.
Mooring equipment guideline (MEG4) [S]. 4 th ed. London:
OCIMF, 2018.
TR SRV T ITS 165—2013(S]. dbat: ARAS
3 i, 2013.
Design code of general layout for sea ports: JTS 165 —
2013[S]. Beijing: China Communications Press, 2013.
(A4 L)



