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Abstract: The trend of human energy utilization is heading from high-carbon footprint toward low-
carbon footprint development. In the next 30 years, driven by factors such as energy policy and related
industrial technological revolution, the role of natural gas will be significantly uplifted. The purification,
storage and transportation of natural gas have attracted widespread attention. The natural gas dehydration
process is an important link in the production process of oil and gas fields. The triethylene glycol ( TEG)
natural gas dehydration treatment process of a gas field in Northwest China is taken as an example. Using
the Aspen HYSYS process simulation software, the influencing factors of the triethylene glycol dehydration
process were studied and the carbon emission optimization model of the triethylene glycol dehydration
system was established. The HYSYS model was used to simulate and calculate the system energy
consumption and carbon emission. After optimization, the TEG dehydration system has reduced carbon

emissions by about 3. 6% and energy consumption by about 6. 7% . The entire dehydration process was
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then further optimized to lower the unit operation and production costs in order to achieve energy saving and

emission reduction in the development of green oil field operations.

Keywords: Natural gas; Triethylene glycol dehydration; Carbon emission; Carbon emissions

accounting; Energy saving and optimization
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Fig. 1  Process flow diagram of TEG dehydration system
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Tab.2 Design material molar components
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H,0 0. 11% 0

1.3 Aspen HYSYS &l k443 37

Aspen HYSYS BRI — Pl UL A KAl <n L
B A A B B A FRR A S35  Aspen HYSYS 45
AT LR RS R 40 AR 1R BE  Sh L TR

z1 YRS HER
. . . PRI 0 A5 B 0 A 4 AL M &% A ke ol o A R
ab.1 Design material parameters s P N e 10 -12]
= E—— WA oy 7 R AT B A BB LT AR S vk
% f i Aspen HYSYS BT T 2 AR 8T S BRI S
e — =
HZs L L B At fe
& /7 /kPa 7150 7 000 Aspen HYSYS £ 4LL 4% {4 71, Peng-Robinson R 7577 12
REE /°C k2 4850 (B P-RORATTHL) BAAR 220, G WOk o 1 v 35
Ytk /(kmol -+ h ") 4270 4265 SRR 4 U HRAE TEG WK T 20 R 1Y A0 - A 4 781
BERATEE (ke -m ) 49.1 48.8 H R RS SO AR R K T
VAR, R 522 A SOk P-RORA TR
AR ST TEG /K T2 A L 2,
Fho
- RS
1
;Lu e
J Bk = TEGINZEHE
{ RCY-1 TEGI
manill
I—I_‘l : -
B TEGUWL I #5 1 - ?f
e f= -
:[DJ”J‘ Sy
TR e
A ﬁﬁ%ﬂﬁﬂﬁj

] ! %ﬂ
L B
TEGHH: %
e

RCY-2

%I - - —
A @ ]

b

2 TEG ik TZRBEHE
Fig.2 Simulation diagram of TEG dehydration process flow
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Fig.3 Reboiler load variation
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Tab.5 Comparison of results before and after Aspen HYSYS optimization
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