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Abstract

As an important LNG import base in China, the cold energy utilization of LNG receiving stations in
Tianjin area has great potential. In this paper, two cold energy utilization technologies, cold ener-
gy power generation and cold energy air separation, are used to analyze the project investment
and benefits of three LNG receiving stations in Tianjin. The research results show that the cold
energy air separation project in Tianjin has a market base with a payback period of 5~7 years;
compared with cold energy power generation, the LNG receiving stations in Tianjin have the
prospect of developing cold energy air separation projects, and the implementation of cold energy
air separation projects can reduce carbon emissions by about 143,000 tons/year, which can help
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achieve the goal of the Tianjin Carbon Peak Implementation Plan.
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Figure 1. Currently the commonly used cold energy utilization method of LNG [3]
E 1. BErERE LNG A EEFIA A3

T [ EEHLSD = [
ARG lgggﬁ = s R
j— PR
T - WA
B T ) I— —_— T
KA KA D I
s
WA A
s mE | LNG-E [ mE 5
zomRs (ol NGB LI NG
| i) —
e e
R R
VG (i)
R

Figure 2. Schematic diagram of LNG cold energy air separation process [4]
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Figure 3. Typical LNG Rankine circulating power generation process [5]
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Table 1. LNG receiving stations have been built in Tianjin
F* 1 REMWXEE LNG Bituh

- TR (IIT)
B RS FURAF wy  EOOAR B ]
IWEE) g teit
1 K58 LNG eS| T 600 22 132 2016 4F
2 R LNG R EA AL K 600 64 110 2018 4
Table 2. LNG receiving terminal under construction in Tianjin
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Figure 4. Cold energy air separation scale of LNG receiving station in Tianjin
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Figure 5. Return on investment (excluding carbon trading)
5. B ER(FERIKZ 5)
Table 3. Estimate of static investment (ten thousand Yuan)
= 3. BSKRBEM/RE(ATT)
RS E ZE MK LNG BRI LNG AR LNG
R TR 6557 7286 5343
W B 24,250 26,945 19,759
LR 5037 5596 4104
RBHARMRSS 2304 2560 1877
R T 1908 2120 1555
Hit 40,056 44,507 32,638
Table 4. Annual operating cost estimation (ten thousand Yuan)
=4 EEBITHABEGAT)
R 58 R LNG BRI LNG HARE LNG
HL 2 5935 6595 4836
K Bk 7 7 5
AT %% 722 803 589
a4t 1002 1113 816
Hit 8990 9989 7325
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Table 5. Estimated annual income (excluding carbon trading) (ten thousand yuan)
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Table 6. Energy efficiency limit for air analysis equipment (liquid oxygen)
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WA= i (t/h)
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Table 7 Energy efficiency limit for air analysis equipment (liquid nitrogen)
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Figure 6. National pipeline Tianjin LNG air separation products and standard energy
consumption comparison
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Figure 7. Comparison of Beijing gas/Tianjin LNG air separation products and stan-
dard energy consumption
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Figure 8. Return on investment (consider carbon trading)
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Table 8. Revenue from carbon trading
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Figure 9. Monthly average sea water temperature at Tianjin Port
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Table 9. Cold energy generation of Tianjin LNG receiving station

9. KIE™M LNG BB Rt L B E

1 [ 5 P LNG 200 4400 2576
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Table 10. Estimate of static investment (ten thousand Yuan)

= 10. BEHREAMECGR)

R [ KB M R LNG
B TR 4530
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LA 420
B MRSS 120
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Table 11. Annual operating cost estimation (ten thousand Yuan)
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Table 12. Estimated annual electricity savings (ten thousand yuan)
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Figure 10. Return on investment (excluding carbon trading)
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Figure 11. Return on investment (consider carbon trading)
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