5549 % 454 W) ‘f’ A Vol. 49 No. 4
2026 4£ 8 A NAVIGATION OF CHINA Aug. 2026

XEHS :1000 —4653(2026)04 - 0066 - 10

MAAREE S HERARNEFETESIsaMm

, W9, REBE, FAR, 7oA, ZEF
(L. R E AR BRSTEA 7] A5 Al 4 BEER , b5t 1000205

2. P EAAORA RTTE A FLEES, bt 1000205

3. R RE AL TR B, 10T KiE 116026)

S

E: EERAUS AR 2R Ak, HBRAHERCE 5 R R Y 3% , & S B B AR T R Bk AN
A A 5 B (OCCS) FEA , PR 25 Ul A0 0 B 5 B A B A, i)™ 0 o A Sl i M 23 o v 2 HE T
HE A . AWSERET OCCS BRI i ATIE, RGEHT T H A B, 678 TR GEA S 5 Il 4 R g
R HVEIMIEN FE R 20 FAE) T AR O R0 BE 48 o Tl X —fi MR R 56 (9 S8 0 F 5 EA T 4 A 23 B, 45 2R B,
TERFEAMET , 0CCS RGEMBLTE RN 8. 38 4F WP YAIE 1% ARTERD AL BT LA 28550 T o st — 20, f
TRV BT ) BBLBER Y CO, Ty M 2 B BE Il S JA 303 ) ke R 1 A o, o AR R PP BOR 28 T PR I il 20 H A3 25
RAATERNR . BT I, AR I, 0CCS MR 7% o Gk AR B, A BB S| T SR EH
55 T AL = 2 DT ) SR 2R o AN e SR A0 DA ATz M A2 O i 5 s 1) FROW 28 B e SR PR AL AR M T
B, Bk T OCCS HEARTE BARATII R A i AL PRI 2 F

REBIA SR ONTIE 5 PR ;s MIRBRASE S 3475 AT

FE S ZESU664. 1 XEFRERG A DOI:10. 3969/j. issn. 1000 —4653.2026. 04. 008

Economic assessment and prospect analysis of onboard carbon
capture and storage technology applications

Gao Xiaoyang', Tian Ming', Song Zhaoguo', Li Chengzhuo®, Ning Ye’, Wu Wanging"
(1. Strategy and Corporate Management Department, China Marine Bunker ( PetroChina) Co. , Lid. ,
Beijing 100020, China; 2. Headquarters, China Marine Bunker ( PetroChina) Co. , Ltd. ,
Beijing 100020, China; 3. Marine Engineering College, Dalian Maritime University, Dalian 116026, China)

Abstract: As the lifeblood of global trade, the international shipping industry accounts for approximately 3% of global
carbon emissions, posing a significant challenge to the achievement of climate targets. Onboard carbon capture and storage
(OCCS) technology is widely regarded as an important pathway for the shipping industry to move toward net-zero emissions
because of its substantial emission-reduction potential and compatibility with existing vessels. This study focuses on the
economic feasibility of OCCS technology and systematically analyzes its cost structure. The results reveal that initial capital
expenditure and the additional fuel consumption caused by the capture system are the major economic barriers limiting its
large-scale adoption. A quantitative case study of a medium-range ( MR) tanker shows that, under specific operating and
market conditions, the investment payback period of the OCCS system is 8.38 years, preliminarily demonstrating the

economic potential of this technology for commercial application. Furthermore, the sensitivity analysis indicates that the

%5 B #:2026-02-13
EEWA : T BRI H (2019-360)
B BN (1989—) | 58, TR BFFCH7 I oA 5 (6 B ) (E-mail) gao. xiaoyang@ chimbusco. com
T BAEVERE  RAETT (1963—) , 3, HUR, W7 In) e G AN B A0 S50 1 75 el G B BT Kk as 22 e, (E-mail ) wuwangingdmu@ si-
na. com
SRR IR, H L AIEE 55 AR S B BOR M TG SRR ()] E U, 2026 ,49(4) 166 - 75.
Gao X Y, Tian M, Song Z G, et al. Economic assessment and prospect analysis of onboard carbon capture and storage technology appli-

cations[ J]. Navigation of China,2026,49(4) :66 —75. (in Chinese)



e P, 25 ARBRAIAR 5 B BRI DR MEEAl 5 RS04 67

carbon tax rate and the CO, market price are the decisive variables affecting the payback period, as well as key

uncertainties that should be emphasized in future techno-economic assessments. Based on these findings, this study

suggests that the commercialization of OCCS cannot rely solely on technological maturity, but requires a coordinated support

framework integrating policy guidance, technological innovation, and market mechanisms. By providing empirical data, this

study offers an analytical basis for translating the shipping indusiry’s macro-level decarbonization strategy into micro-level

economic decision-making and helps fill the gap in quantitative assessments of OCCS applications for specific ship types.
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