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Capacity improvements of crude oil import terminals

JIN Xin, FENG Xuejun, ZHANG Yan, JIANG Liupeng, YANG Yilin
(College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract;In order to expand ideas for improving the insufficient capacity of many crude oil import terminals in
China, this study examined the capacity improvements of a crude oil import terminal consisting of a navigation
subsystem and a terminal subsystem. As the navigation subsystem featured a one-way navigation channel, we
focused on the scenario of adding berths for unloading and building a ship-passing anchorage (SPAC) as a buffer
zone. The terminal capacity and the tanker average delay time under different scenarios were obtained through
simulation with the software Arena. A case study of the Shihua Terminal of the Rizhao Port shows that the marginal
increase in the capacity of the crude oil import terminal decreases with the mere increase of the unloading berths;
that the percentage increase in the capacity, as a result of building a SPAC, increases with the added unloading
berths; and that adding unloading berths and building an extra anchorage area concurrently reduce the average

delay time of tankers at the port significantly.

Key words: crude oil import terminal; capacity; simulation; anchorage area
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Fig.1 Components of crude oil terminal operation system
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Fig.2 Tanker inbound and outbound procedures
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Fig.3 General layout of Lanshan district of Rizhao Port
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Table 1 Summary table of input factors in simulation model
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LRiE YLN B A
30 J7 DWT e 10 J7 DWT % T4 TEHELE X

(a) K3 AR AMIEH (a) KL AR HKMHIEH (a) K3 AR AMIEH

(b) PRI T % 7E 111 5E /K I8 5 (b) PRAIE I 5 78 1 e /K 8 5 (b) PRI T 5 78 111 € 7K 35 88 (a) KRIC AG %M
AR EAR HEINELSOSUN D IIE PN AL RN AR EH

() 25 IRIAN (e) A28 WA () PUREAK IR B A7 I 48 (b) ¥ SN E A 5

(d) EfTE & A 7m0 (d) =Ml 38 B A R 1E 7 1 (d) FMCERA W B BN B Rm
i blIiE ik (c) FEME EA WM

() SEMA BUER LA () SEMA BUH LA E (e) WEAMILE A I RIS BEMIE

() 6 2 T 25 1 (f) WL X B e

2.5.2 Al %
RSOT BUA 2 M AL, PRt kO 25 LG il A ) B (A B E TP AT T 1R IR
SEHL, D7 EL e AR SR 1 0 2 AN UﬂLuzo
2.5.3 @it RAnEdikas %
YL T7 RATHTI A | AN SRR X LA DA B 2 M M AR K AL 4 2 AR

3 &£ B 4 F4 FRBEARTHELMED
RERIEILEITAE

i Arena x4 , WEEE RN 1 a, SV H] 2 10 a2 Table4 Theoretical maximum capacity of
(2015—2024 4E) JMES I FE A 2B 1R I [E] DL 48 h S FBR i LYK crude oil terminal operation system under

100 YK, different scenarios
F4 HAFEEE T E RISk A =R RS R B i g LS e /10
Jro fER 4 TR RO R BR3P 020020
T AES) 14.7% s BESEIANL 3 AR AL 4 LUR 8 1 bk X i ) 3 Ak §981.76
HEIE L BE T 15.9% A1 18. 7% |, BkE | X A5 18 1 BE T 0 3 AN+ B L X 10 412.05
T3 LU BEIA SBT3 AL S , RSOT (1 L il 4 AL 11312.00
4 AVAN+HEELEIX 13 436.76

TERESTA T 2 AN A IE S IG TN 43. 3% 55 4 MR ALS ,
RSOT A4 638 1 fiE S AR T 3 ANTAGE BTN 25. 9% , BIVA A B35 %3 1o BE 142 T+ 89 1 43 He B YA 17 %X
HE T A
K5 AAFEEBEFET M ARR 10 a FIEEEAERA ], R S (a) AL, 3 2024 4F, 2500 1 4
TN, 10 J7 DWT M7 47 75 G BRI [RPRE R L 48 h st b X A B vl i H KR N 2 30 by, 24 2 ANA 0L ANk
T DXAR A A IR, T2 AR RS- 70 s AR SR EDE A 2 17 h, [ S (b) IR AT 5 eS8, Rt , XFF RSOT
—— 2N ML —= AL
—o— PMEfLAREFK — AR~ 4R X

50 50
= 45 = 45
K 40} K 40
=] <]
351
b 5 35
& 30} & 30
= o5t = 25
B B
£ 20 g - — £ 20
E 15 - Z 15
10 1 1 1 1 1 1 1 1 ) 1(). 1 1 1 1 1 )
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Ay A pry
(a) 10JiDWT (b) 30JiDWT

5 JHEARE 10 a BFEHTEETEIRATE

Fig.5 Tanker average delay time over next 10 years
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