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Improvement and application of trial operation technology for LNG receiving
terminal

LIU Yang
PipeChina Shenzhen Natural Gas Co. Ltd.

Abstract: LNG receiving terminal, as an important transfer station for China to receive imported LNG resources, still has problems such
as high trial operation costs, large material consumption and long trial operation time. In response to this, technology improvement was
implemented in the four processes of pipeline precooling, unloading pipeline filling, tank precooling and BOG system trial operation based
on the trial operation of the LNG receiving terminal of PipeChina Shenzhen Natural Gas Co. Ltd., and the trial operation technology was
applied practically. The results show that: pipeline precooling with liquid nitrogen could realize the precooling and filling of the unloading
pipeline, the wharf circulation pipeline for cold insulation and the low-pressure LNG export pipeline at the same time, and the nitrogen can
be recycled after precooling the unloading pipeline. Besides, the precooling of the next tank can be started while the first precooled tank is
unloaded at a small flow. Thus, the two precooled tanks can be unloaded at full flow simultaneously. In addition, the improved technology
optimization method effectively reduces the material consumption of trial operation, saves the trial operation cost, and shortens the time for
trial operation, thereby ensuring the safety of trial operation. Generally, the research results could provide a practical reference for the safe,
stable and efficient trial operation of LNG receiving terminals. (3 Figures, 1 Table, 22 References)
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Fig.1 Process flow of Shenzhen LNG receiving terminal
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Table 1 Calculation results of the precooling costof pipelinesin
trial operationof Shenzhen LNG receiving terminal
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Fig.2 Precooling temperature trend of the storage tanks in trial operation of Shenzhen LNG receiving terminal
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JIMNEZ 2 0.7 MPa s 75 AL % 2 & AR R AL 22 RE T 1)
R4 HL, 7K 0.7 MPa 1) BOG JiiJE % 5~9 MPa
JEANE T W M BeAh, BT AR i
BTG A I T S R F R T R S IR
BT T ZIRFIH A, )5 R A BOG R, A1 E
B BOG W18 I IR A E B T B2 LNG
FORAS, WA T WA VR FE, A BRR T iR A
30X10" 7o BOG A4k I B AL R, o M R4t
WIFEIR RISEIL T BOG 4N INEAT , HAEAR/ = R
BOG JEAF MU 42 5T 8 a5 e F P 2050 B iR T
BOG H & B A0 45 BRI T J& , 76 1 Mt 4 LNG
AR ES VA 5 B SEBL T BOG 4, B> 7 BOG 7S A
Be, WA T IR

FEXHAYI LNG B2t alis 507 i #4507 A
e PR AR K 14 I TR A5 ) L, X TE v e
ST TS & BOG RGR 4 ML AT
T, s e S BE 1 A T
RS REE AN S A, JF SR Bl T AT 225 224 bt
Rat o R HIIR ] TE I I KB HRBOA e R
DREE 7 R HER 22 4200 v U RHE I8 e 10 20Uk
A7 IR, TRV B Sk R ¥4 118 A 7 38 0 LNG iK%
A, AR SCBL T HURME I8 A Sk RV TR
18 LNG A A8 R0 v RV 78 5 00 58 7004 4
{1 i G SIE AT /DN AR SEURL B RN, B 37T — il E

yqcy.paperonce.org [ 3¢+




I Z5T#2 | Process & Engineering 20234F 12 H #4255 120 SHTLANE
TRV, TRV 5 U P9 [ P 4 R} . SZBRAIE W], (61 A7 HY. thE LNG Bl AR R R ], A7k T2 {7

YNNG H ok 10z £ 7= LA (1 125 ok 77 4k
T EMSEREI ], i TR TR, K T i
FESL i o Y R ZE R SO R IR B T S e 4, A ) IR B
TREH IR 24, Kok, ik Bid T2 80l s
EHIN SY/T 6711— 2014 (iR AL R AR S B i il 18 ¢
FEEARFTEY FEHEAT B SR, DU AR LNG Bk
SRIE B 2 4 PR R AT

SE L

(1] skARE, FEgifl, 24RME, & BN, KU ML KRR 4
HORIRRA G S S h B R R~ 0T RS A, 2023,
41(2):153-158. DOI: 10.3969/}.issn.1006-5539.2023.02.022.
ZHANG P C, WANG W N, LI Z H, PANG Z H, ZHANG ]
Q, LIN M Z. Global gas trade development and implications for
China under the great change[]]. Natural Gas and Oil, 2023,
41(2): 153-158.

(2] B F0 9K, 5 v
HIL Ak
1000-8241.2016.11.002.

s S, A E . E LNG o ik R

,2016,35(11): 1148-1153. DOI: 10.6047/j.issn.

YANG L N, HAN J K, WANG N R, HE J. Development
situations of LNG terminals in Chinal ] . Oil &Gas Storage and
Transportation, 2016, 35(11): 1148-1153.

[3] sk/Hh. o [E LNG £ Wit i Belis oo b = (e sERELT ). A4
T % 15,2015,37(3): 14-17. DOI: 10.16264/j.cnki.1672-9323.
2015.03.005.

ZHANG S Z. The construction and localization process of LNG
terminals in Chinal J]. Petroleum and Chemical Construction,
2015, 37(3): 14-17.

(4] 5%, LA, 2284, 55 2 Al st N AR KRR S5

AR FLT]. RAR A5 A, 2023, 41(3): 1

J.188n.1006-5539.2023.03.001.

5. DOI: 10.3969/

WANG Z, KONG Y H, LI M Y. Research on the evolution of
global natural gas trade pattern under the background of the
Ukraine crisis[ ] ]. Natural Gas and Oil, 2023, 41(3): 1-5

Tk, B, XM AR, LNG ¥ B [ 5OR] FH 7E 2 15 1 % & i
Sl AR BSR4, 2008, 23 (4): 361-365. DOL: 10.3969/

[

(5

J.1ssn.1673-7644.2008.04.017.
WANG Q, HAN ] L, LIU X D. Prospect of cold energy recovery
and utilization of liquefied natural gas in Chinal J]. Journal of

Shandong Jianzhu University, 2008, 23(4): 361-365.

1388 |_Ydcy-paperonce.org

AR, 2020, 36 (5): 1-6. DOI: 10.3969/.issn.1673-8659.2020.05.002.

ZHAO G M. LNG terminal construction and future development
in Chinal J . Petrochemical Safety and Environmental Protection
Technology, 2020, 36(5): 1-6.

(7] W0, . ob [ 03 S 8 U Al ms 22 S AL T 92 DA R AR

W LNG 3t ORI ] B 25113, 2016 (5): 194-197. DOT:
10.3969/j.issn.1009-3788.2016.05.150.
XIAO X, XIAO Y. Research on the differentiation of China’s
overseas energy strategy: taking LNG imports from the Middle
East and ASEAN as examples[ J]. Science & Technology
Economy Market, 2016(5): 194-196, 197.

[8] @i, Tk, fxj0s, TR, 229 M, & LNG #21k
ui BOG k& 4L BLis {7 7 AT ] i < hk iz

624-631. DOI: 10.6047/].issn.1000-8241.2023.06.003.

,2023,42(6):

PENG C, WANG H D, HOU X G, WANG HS, LYU H S, LIU
P P, et al. Optimization of operation scheme with combined BOG
treatment process in LNG terminals[ J]. Oil & Gas Storage and
Transportation, 2023, 42(6): 624-631.

[9] ECONOMIDES M J, MOKHATAB S, WOOD D A. Natural gas
and LNG trade-a global perspectivel J ]. Hydrocarbon Processing,
2006, 85(7): 39-45.

[10] PARK C, LEE C J, LIM Y, LEE S, HAN C. Optimization
of recirculation operating in liquefied natural gas receiving
terminal[ J]. Journal of the Taiwan Institute of Chemical
Engineers, 2010, 41(4): 482-491. DOI1:10.1016/j.jtice.2010.
04.014.

(110 AHi SR, s, B 7. KA LNG Bl 1 Mz s i oy

BrI ] RARRBAR 5 45, 2013, 7(2):52-55. DOI: 10.3969/
J.18sn.2095-1132.2013.02.015.
FUH Q, QU S, YIN X P. Technical process of first cargo
receiving and unloading in large-scale LNG receiving
terminals[ J]. Natural Gas Technology and Economy, 2013,
7(2): 52-55.

(12 s . A% i 20 < T4 LNG Hz ok = pb e i) ) R 5 #

71,2017,37(2):63-66,72. DOI: 10.13608/j.cnki.1000-4416.
2017.02.012.
LIU M. Unloading pipeline precooled by low temperature
nitrogen in LNG receiving station[ J]. Gas & Heat, 2017, 37(2):
63-66, 72.

(137 Bk, 2R, XIAT LNG 340735 MR TR ol IR A HeR




K LNG el wlia ™ T 2 s v

Process & Engineering | TZ 5T

[14]

[16]

[17]

[18]

[19]

BRUTTT. _E#EIES, 2016 (4): 1-4, 12. DOI: 10.3969/j.issn. 1009-
4709.2016.04.001.

ZHANG F, ZHU T. Discussion on pre-cooling technology for
cryogenic application in Minhang LNG station[ J]. Shanghai
Gas, 2016(4): 1-4, 12.

B, B2, B, BREE, XD, (LR LNG Befont BBk S8
WA TA L] A fkIZ, 2016, 35(5):503-507, 512, DOL:
10.6047/3.issn.1000-8241.2016.05.010.

HU C, XIE Z, SHENG D, HAN R X, LIU Q S. Liquid nitrogen
pre-cooling method for the unloading manifold pipe at Shandong
LNG terminal[J 1. Oil & Gas Storage and Transportation, 2016,
35(5): 503-507, 512.

W20, AR R B LNG HURL I 0S4 IR E 4 A1 R
T, Ak 38,2016, 35 (5):492-497. DOT: 10.6047/j.issn.
1000-8241.2016.05.008.

CAO X W, JI JY, YANG W. Temperature distribution of
LNG unloading pipelines during nitrogen pre-coolingl J1. Oil &
Gas Storage and Transportation, 2016, 35(5): 492-497.

&t LNG #U0h i mid TEm MR ] A TH A 55 &,
2023,52(1): 8184, 57. DOI: 10.3969/j.issn.1671-9905.2023.01.018.
JIN G. Optimization of LNG storage tank cooling process of
LNG receiving terminall[ J]. Technology & Development of
Chemical Industry, 2023, 52(1): 81-84, 57.

AR, BREE. LNG Bl #URL RGN Tive I 20 i, fg
P AL T2, 2017, 38 (2):50-54. DOT: 10.3969/j.issn.1006-7906.
2017.02.010.

QIU D P, CHEN ] S. Analysis of pre-cool down for unloading
system in LNG terminal[ J]. Energy Chemical Industry, 2017,
38(2): 50-54.

XN, EH 8L 55T Aspen HYSYS F 5= H LNG ¥ 68 FI
F L EARABALT ] i ol BeoAR B, 2022, 38 (3): 11-16.
DOI: 10.3969/j.issn.1004-1346.2022.03.003.

LIU X K, WANG Y Y. Simulation of LNG cold energy
utilization process optimization in an oilfield using Aspen
HYSYS softwarel J]. Technology Supervision in Petroleum
Industry, 2022, 38(3): 11-16.

e, R &, H S, B9, 5k A, LNG %05k 2 ff

[20]

[21]

[22]

E TR T L2075 vk Sl [T ). il =iz, 2023, 42 (5):
517-524. DOI: 10.6047/j.issn.1000-8241.2023.05.004.

LIU G X, WU Y J, DONG G J, ZHAO W Q, ZHANG X.
Pre-cooling scheme design and suggestions for storage tank
expansion project in LNG terminall J]. Oil & Gas Storage and
Transportation, 2023, 42(5): 517-524.

KIRBAL, KM, R4, 2R M KRB NE CFD #4072
LNG Hedealh drig s LT ). A4k T2 3R BR, 2017,
33(3):29-32,61.

LIU X H, ZHANG X F, SONG X S, LI D H. Application
of CFD numerical simulation of fire and explosion in LNG
terminal[ J]. Petrochemical Safety and Environmental
Protection Technology, 2017, 33(3): 29-32, 61.

FHER VL. AREIAE T R LNG il BOG P AR MR il
A IZE, 2020, 39 (8):924-932. DOI: 10.6047/.issn.1000-824 1.
2020.08.012.

TIAN L J. Calculation of BOG production in LNG receiving
terminal under nonunloading condition[J]. Oil & Gas Storage
and Transportation, 2020, 39(8): 924-932.

FEZR, /7 8, B3 K BOG B R 45 i L ZAE LNG R0
FA 2 O] W I 46 T2, 2014, 45 (11): 43-45, 54. DOI: 10.3969/
J.issn.1006-4184.2014.11.014.

REN D, LU D, WANG B F. The application of direct
compression process in LNG terminal[]]. Zhejiang Chemical
Industry, 2014, 45(11): 43-45, 54.

efie H3H: 2023-04-07; &[5 H $H: 2023-09-30; fe: sk &)

PEE TGN e, 35,1970 4525, THRRIH, 2012 48 By T o g ) %

FE AL A 25 T A 6 M, B E N FEAG R AR S Bl A P2 18 4T R
BRI T AR, Hadik: ARG YT KIS X kAR 3 S5
5 M ERIEYN R IR AR AF], 518116, HL1H: 13824334382,

Email: liuyang02@pipechina.com.cn

TFRE: (BHE R %) ARk (OSID):

yqcy.paperonce.org [ 3¢9




