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Abstract: [Objective] In the evaluation of energy efficiency for gathering and transportation pipeline network systems, the impact of gas
reservoirs and wellbores is often overlooked. Existing energy efficiency evaluation systems do not adequately account for the
interrelationships among these three components, resulting in evaluation outcomes that do not accurately reflect the overall energy efficiency
of production systems. The Dongsheng Gas Field, currently in a low-production and low-pressure stage, faces significant challenges,
including considerable production disparities among individual wells, high liquid-gas ratios, and accelerated pressure drop rates. Therefore,
there is an urgent need to develop targeted evaluation methods capable of identifying weak links that hinder energy efficiency. [Methods]
Based on current relevant specifications and the production processes utilized in the Dongsheng Gas Field, evaluation indexes related to gas
recovery through wellbore drainage and gas reservoir development were established as a complement to the energy efficiency evaluation of
gathering and transportation pipeline network systems. This integrated evaluation index system of energy efficiency for the gas reservoir-
wellbore-gathering and transmission pipeline network systems encompasses 10 indexes, along with their corresponding boundary values. In
light of the characteristics of these indexes, a hybrid algorithm for energy efficiency evaluation was developed, leveraging the analytic
hierarchy process (AHP) method, the entropy weight method, and the fuzzy membership function method. [Results] The application of the
proposed evaluation system and algorithm in Block J of the Dongsheng Gas Field yielded an energy efficiency score of only 58.4 prior to

process adjustments. This score indicated that key factors limiting system energy efficiency included substandard gas recovery through
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drainage, low load rates of compressor units, and inefficient pipeline transportation. To address these challenges, improvement measures
were proposed, including optimizing the drainage process and adjusting the pipeline network structure, taking into account the specific
production conditions. As a result of these adjustments, the re-scored energy efficiency increased significantly to 81.83, reflecting a
substantial improvement in system energy efficiency that aligns with the actual on-site production conditions. [Conclusion] This new
integrated evaluation system and algorithm for energy efficiency is effective in reflecting the energy efficiency levels of gas fields across
various production processes and guiding effective process adjustments for gas fields. The findings of this study validate the efficacy of the
proposed index system and evaluation method for energy efficiency. (8 Figures, 7 Tables, 27 References)
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Fig.1 Process flow diagram of gathering and transmission
system of Dongsheng Gas Field
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Fig.2 Process flow diagram of gas gathering station of
Dongsheng Gas field
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Fig.3 Integrated evaluation index system of energy efficiency
for Dongsheng Gas Field
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Fig. 4 Integrated evaluation flow chart of energy efficiency
for Dongsheng Gas Field
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Table 1 Judgment matrix for integrated evaluation indexes of
energy efficiency for Dongsheng Gas Field based on AHP
method
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Table3 Weight values for integrated evaluation indexes of
energy efficiency for Dongsheng Gas Field based on entropy

weight method
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Table 4 Weight values for integrated evaluation indexes of
energy efficiency for Dongsheng Gas Field based on AHP and

entropy weight methods
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Fig.5 Capacity fluctuations before adjustments of production
system in Block J of Dongsheng Gas Field in 2022
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Table 6 Integrated evaluation scoring before adjustments of
Block J in Dongsheng Gas Field in 2022
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Fig. 6 Gas production fluctuation curve of Block J Well I
after changing the foaming agent to UT-8

DMAHER T Z . 2 SR &,
WAL AR AR AL 2R3, B 8 KR T PR
o LU XL, i 5k R AU R B2
oy s U R BB HER T, EREA
UERFAE AT AT BIKT- (B DD

16 000 -

14,000 - i 8 57
~ 12000}
210000}
8000}
6 000

A

S/ (m

N L D
A A I G T AT 0 o
AW AT AT AT AT AT AT AT S
H 1

7 JXRIOHFHRILZPEERIEN~S Lk
Fig.7 Gas production fluctuation curve before and after
adjustment to drainage process in Block J Well 11

412 ¥xsEMEA T4

EEIS R SRR oy S N A By N R MUY B =
B S R AR WL R 5 A far e Aol B AR S
T2, I P I Sl YRR AT, BAR
FEACH T IXH 17, 2" AN A, 78 27 A
PRI, AR A D, i AT
FRARFTIIER 1" AT IR, BEPRR T 2" 8K
s IRERE, FINHRE T 1" RN ALE TR




U=, e RIS TR - RS LA

Operation & Management | iE{7 5 &8

42 RGOAERFNEESITMN

BN 2022 A A SRS LK 8), SR Bk v
W IT VBB AT VB, A9 R - 1 B O Y — AR A A
IR0 R . 5% 6 ML, A F% X P m
VNS0 81.83, Sk & HEHE MW R A ALY
BRI RS, SO URE M, =g R BTt
s @A HER T2, AR SIS E B A 2% A
EEXHAE LS T A FHER T2, JH & N B>,
RAS AR POKEE R R MRSy,
T BRI R A HER ORI 5ETE, SR T
s AE R R B AR B . ST A A A
AR Al AR B FIAE L, B2 T RN 80, 0%
FEAR WA B e S il 76 & BV L Y

200r e 2000
1sof  — HAUE
o — HPRE
£ 160 1500
z E
=140 k=
i 1000 »
120 y
1 m
100 500
80

o o ﬁ;@ o mm%,c\ n;“qu T\Q,Q\ q;\\,c\ . 1,3\@\9\
I N SN S N RN RN SN
H i
8 2022 FHEMSHJIXEFRGAEE~RERAE
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