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High—-efficient drainage technology of shale gas reservoirs with normal pressure
in Pengshui Block

DUAN Chenglian, WEI Fengling, WEI Ruiling, LIU Fang, LIU Jing, WU Xiaoding

(Zhongyuan Oilfield Petroleum Engineering Technology Research Institute, SINOPEC, Puyang, Henan 457000, China)

Abstract: The shale gas reservoirs in Pengshui Block belong to the normal pressure system, where the spontaneous production fails
after hydraulic fracturing. This is due to the relative low energy and productivity of the reservoirs, hence it is necessary to deploy
the artificial lift for the production wells to drainage the water throughout the whole production stage. As the drainage methods are
hardly suitable for the various flowback volume in different mining stages, the water drainage efficiency is low. In order to
determine the efficient drainage strategies for Pengshui Block, several drainage processes, including electric potential pump+gas
lift, concentric tube (small diameter tube) drainage, self-sufficient gas lift and transmission gas lift, are comprehensively evaluated
and optimized at the point of economic and technical stage according to the drainage characteristics of the block. The drainage
efficiency of gas lift forms a set of drainage technology suitable for shale gas with normal pressure in Pengshui Block. The flowback
efficiency of gas lift is up to 72 % in field application. It provides a significant guideline for improving the development of shale gas
reservoir in Pengshui.
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Table 1 Variation of formation pressure coefficient
with production in Pengshui Block
PY1 PY 2 PY 3 PY 4
EEAE KRS EW KBRS RS B KD
A BB A REC AT BB R B
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79 0671 148 0574 502 0.64 141 0.630
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Fig. 1 Feature of water discharge with time in Pengshui Block
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Table 2 Discharge simulation of electric submersible pump in different mining stages

TF R BB HEm S50 HAZ/mm e/ MR/ (m*-d ™) R HER/ (M’ d ™) R /Hz E% 4
N A . Reda DN80O
} = 101.6 715 152.6 60 2
o W50 ~ 150 m'/d
FEH . Reda DN440
44 e nedd 101.6 15.89 87.4 60 2

Wt 120 ~ 50 m¥/d

FM.TD150,
ERY] DN280 . DN440
W <10 m/d

FRBIHEREITE 10 m¥/d LI_E, FATHI AT A3 R TGTA R HER R

300 m*h, B A THAEFEFE 7.5 ~ 7.8 MPa,
SR M 0.3%10° mYd 3G 3 mYd (1 2) . AR
ik rhal AA ) [z ORI L H 7 S AR,
S RS I, SR EA R HEROR IR
P

16000 B - B 140

12000} TTAH15H S 24

8000

H 7 5/m’

4000

0 -
20150825 20150914 20151004 20151024 20151113

2 H
K2 PY3 IR AH G AL i

Fig. 2 Production curves before and after intermittent gas lift

of well Pengye-3HF
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Fig. 3 Statistics of instantaneous gas production during

continuous gas lift of well Pengye-3HF
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Table 3 Problems analysis of jet pump
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Table 4 Simulation result of liquid unloading capacity
of coiled tubing and casing
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11 0.561 2 0.791 4 10.696 7
10 0.5361 0.756 0 10.217 1
9 0.509 5 0.718 4 9.709 9
8 0.4812 0.678 5 9.170 7
7 0.4509 0.6358 8.593 4
6 0.418 2 0.5897 7.969 7
5 0.3824 0.539 2 7.287 8
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Table 5 Adaptability analysis of common water drainage methods
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Fig. 4 Electric submersible pump+gas lift drainage
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Fig. 5 Concentric tube+gas lift drainage
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Fig. 7  Simulation of gas lift effect in different development stages
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Fig. 8 Transmission gas lift
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Table 6 Technology and economic adaptability comparison of optimal drainage and existing drainage
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Table 8 Design of gas lift parameters
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%2 4.7 1368 7.64
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Fig. 9  Production curve after gas lift of well-LY'1

3r 1300
= HpR >

H /10 m’
[S)

—_

A7 H

B0 PY3HHERE ™ 5 R Hh 4k
Fig. 10 Production curve after gas lift of well-PY3

IR 4 1 i o P 15 B 2 R B R g
RHEH IR, BT Bk T 2K IR
AR TT A AT

4 NR5458

1) HE IR T 2000 T 457400 0 e ik 0L
HHIHER B BE, AR A HERIE R B 5 R
SRR T 200 T e O s R HER 7 5
AR e ™ AR DA U

2) FIKIX BN e U SO0 B R, HERC
ARACHR LT, HER LRI FE N R G875 TEHER AR
AR A3 A, ARl siAs

3) EA A HRBCR USRS BT AR
e A BRI AT FNIE N, RS W L 22K DUs
SRR P B R R R A P e

& % #k

[1]  KRAVITS M S, FREAR R M, BORDWELL D. Analysis of
plunger lift applications in the Marcellus Shale[C]// paper SPE—

147225-MS presented at the SPE Annual Technical Conference
and Exhibition, 30 October— 2 November 2011, Denver,
Colorado, USA.

[2] CARPENTER C. Foamer technology optimizes artificial lift in
the Alliance Shale Gas Field[J]. Journal of Petroleum
Technology, 2013, 65(7) :98-101.

[3] LANE W, CHOKSHI R. Considerations for optimizing artificial
lift in unconventionals[C])// paper URTEC- 1921823- MS
presented at the SPE/AAPG/SEG Unconventional Resources
Technology Conference, 25-27 August 2014, Denver, Colorado,
USA.

[4] PR, B, 2 &, F L KT IUE SURB IR KRR ARG ik
BB A 5 R AR LT, 2018,47(4) : 73-76.
JIANG Z Y, LI W, LUO X, et al. Optimization and application of
foam— dewatering agents in Changning shale gas wells[]].
Chemical Engineering of Oil and Gas, 2018, 47(4): 73-76.

[5] TRV AL HACR T 2RI AR,
2016,23(11):139.

WANG D J. Discussion on gas production process of coiled
tubing in shale gas well[]J]. Petrochemical Industry Technology,
2016, 23(11): 139.

[6] LEAJF, WINKLER H W. What’ s new in artificial lift]J]. World
0il, 2011, 232(5): 51-61.

(7] FBARTE, KAz [ Ah i 5 SR il B HE SR )] Bk T 20,
2007,30(1) :67-71.

ZHENG ] D, ZHANG Z H. New development of electrical

submersible pump production technology in abroad[J]. Drilling

& Production Technology, 2007, 30(1): 67-71.
(F#%1127)





