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Development of an optimization model for planning carbon dioxide
pipeline transportation system and its application

ZHAI Mingyang' , LIN Qianguo' , WANG Xiangzeng’, GAO Ruimin®, TAO Hongsheng”, JIANG Shaojing®,
WANG Hong’, LIANG Kaigiang®

(1.Environmental Research Academy, North China Electric Power University, Beijing 102206, China;
2.Research Institute of Shannxi Yanchang Petroleum ( Group) Co., Ltd., Xi’an 710075, China)

Abstract; Carbon dioxide (CO,) capture, utilization and storage, as an emerging technology that can help reduce
coal chemical plant greenhouse gas emission by large scale, have drawn significant attention. Pipeline transportation is
an essential part of the technology, but high cost has greatly limited its application. Therefore the main objective is to
develop an optimization model for supporting CO, pipeline transportation system planning to reduce the overall carbon
capture utilization and storage ( CCUS) system cost by optimizing key technology process of a CO, transportation
system. The developed model was further applied to Shaanxi Yanchang’ s CCUS project for planning its CO,
transportation system. The results indicated that in case of low demand of CO, storage, a gas-phase CO, pipeline
transportation system coupled with in-situ compression and injection was recommended. In the case of high demand of
CO, storage, this study would recommend a super-critical / density phase transportation system which could have
lower system cost than gas phase pipeline system as the cost for compression at the site of storage can be saved.
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Fig.3 Shanxi Yanchang CO, pipeline transportation route
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Fig.4 CO, transportation system costs under different scenarios
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Tab.3 CO, compressor expansion scheme

A A R B ELEL
PR PR
Rt 12Ht-a! 24 Jjt - a”!
HE
R AW R PR B KK
i3t FLIK IR 3 gzt IR IR Zh
FEENE 1 1 0 2 1 0
51 1 1 0 2 1 0
52 1 0 1 2 0 1
B3 1 1 0 4 0 1

T 2P 0O MEAY & REYE
x4 COEEEHYBTAER

Tab.4 CO, pipeline expansion schemes under different scenarios
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