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Key Technologies in the Efficient Development of the Weiyuan

Shale Gas Reservoir, Sichuan Basin

WU Xianzhu
(CNPC Chuanging Drilling Engineering Company Limited, Chengdu, Sichuan, 610051, China)

Abstract: The Weiyuan shale gas reservoir presents complex geological conditions and poses numerous
engineering challenges. To address those problems, technical research was conducted through the integration of
geological and engineering technologies. The study included four major aspects: geological evaluation and well
locations optimization, horizontal well rapid drilling and precise geosteering, horizontal well volume fracturing,
drainage production and dynamic analysis, which follows the rules of "selecting the zone, hitting the target layer,
killing the well and producing gas properly". Six key technologies suitable for the exploration & development of
Weiyuan shale gas reservoirs have been established: 1) shale gas high-yield zone evaluation and selection, 2) integrated
well location deployment and optimization under complex surface conditions, 3) efficient drilling/completion of long
horizontal section cluster horizontal wells, 4) shale "sweet point" mud logging assisted geosteering, 5) shale gas volume
fracturing, 6) drainage testing and gas reservoir development dynamic analysis. Those key technologies have been
applied and optimized in the development of Weiyuan shale gas reservoir, and the development effect is under
continuous improvement. The main production zone in the Long 1 11 member has a reservoir encountering rate of 98%,
the drilling cycle is shortened to 69.2 days, the test output reaches 19.7x 10" m’/d, and the final recoverable reserves per
well is up to 10 482x10" m’. These six key development technologies provide technical support for in the efficient

development of Weiyuan shale gas reservoir, and their technical adaptability is constantly being enhanced.
Key words: shale gas; efficient development; key technologies; reservoir evaluation; hydraulic fracturing; volume
fracturing; Sichuan Basin; Weiyuan Block
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Fig.1 Main structural system of Weiyuan shale gas reservoir

212 RARERFFAMNEH"BREER

VNS IRV 5V L i N S I B3 N Wi 19 = -9 3
FITREAAR A3 A1 RO A5 4 A7 T P8 00 L 0L 8 77 X
A P 20 R A K K R B 2 Tk T2 B DT RG A A
MBS 5y, B T — B2 amT | DIRRE K
FIARBE . i DT | AR ) LR A7 58 58 3& 1) 165 AH 1T
AL, BT g — e — W B TR O A AL
JR A UORUR B, 1% B 2 8 Se DT RS 3 ik H A 1
I — B RM)ZR LT, BRI ERICERNA
F DX, X Az A8 B DX PG b My 38 28 01 S R E A
H OB SR AL R Pk DU X)) A w2 R L

MR A PR S B AR AL RRE, B 2 —
e R M E R A B (g — g —, B )43k 6
AN, B e B R 4k e, e
— A e M AR, T NR IR
295.00m, o, FlE— NEWIEEL 450 m, &
— N RE L 25.00 mT L AL A HLER S
(TOC) . fLBRJE . MatEa ¥ & & UL S & R B o W 4
B, 4 ANZHAURT S — ' /N 5 T 2 S 80

£, M TRAEZE, A KT IR 2 )2 S 80
2%, W — ' NE N BRI . R, Ak
S i AR N R AT R E B e, e
— N B AT R 5 S 3RS R R R
AH S, ELFE AR 28 400 0 002 IR AR B8 5 KO-
SR B TR S, A X 7 KO R AR S 40
J5 B R S AR B 7E 5.00m

HR A Ja 2E 01 5 0 e ™ I b BT R R R i 4
B, FEROEFE XS T 38 H &=, ML= &k
F20x10" m'/d A 31 1, 5 81.5%; iK™ &K
F 15x10* m’/d B 34 O, 5 89.4%, 2kt
5T 25 SR W A R o

22 SEFRMRFHET—FUHCBESMNML

B Xl IR R 2% NS BRI R M B A
P, ARG I 5 R o GOV 45 R | T 3T A5 R A
PRSI B0 O o e P MR R R 7 SR P
PYSERE | P22 DA L SR RObR TE 22 3 SR
P AL o T Sl AT 26 1 i B 1BT R B AR A
P22 SRR o [R) IS 235 45 0 e <ol | R 7 A



o4 % B 45

#® 53 R 2019 4 7 A

B AR AL A

TERSITEM RG240 A SR LR 1, DR R
£ 110 56 3l R0 098 R 38 B S, T R T A7 5 e
P AL 2 1 S o T M T S AL M- T
Tt — AL A A 7 AN HZ 5, T LR R B
2l FH 35 % A, P B SR A XA R, [F O B
KA F AR 2) o 6% 1w
Gy ARFUR 5K L K BT (7 5 de /N RS 07
1], K BERI B3 R, B4 K BEK B i 1500.00~
1 800.00 m £ £k~ 1 800.00~2 200.00 m,

A _»

B2 BERFEHAARTE
Fig.2 Schematic diagram of the wells arrangement of a
Weiyuan well-pad

23 KKFRAXKFEFSHEHTHER

23.1 & S HFe R RALE AL

BT A DX B K B S S 8 S U5
LRI 45 ARG g B B AR X AL, DA R 2 B L R AR
PRBUR SN I, 5K B a5 e “ Rz
BRI ISR+ 2 BEL 1T+¢139.7 mm B 57 =
TF=5E i B4, RIZEE BIOAH R H 12.92d
AR 6.23 d, RKAI T Bk, AR S T HiF
BE, Wb T R SO B R, LRI XA F
T ATRET I

BEXS A SR I 28 18] = 4E B RE L, K T B A
SRR R R o g IR B, I
MR L 5 T A 2] 3 s o A 3 I AN [ A 1) i B B
AN TRVHE AR | A [ il S22 LR | AN [R] b 2 TR R A 5 2L
T “E—RoE—3 . AR
ZPPEEXIPERY R GE” HFIRBUE . SR 4RI
HR AT ] LA PR R Al ) e S R A 2 R R T
TR R 85 Ed ] 25 | R VA (o 2 (1

SR P Y 5 SRR EE AR L, W
T4 IR 0 G RS AR 7%~ 14% . JBE FH. %
I 11.5%~16.5%, MO HRE I 5E 005 T FI 444

Ty

3 W_HHRPIERE
Fig. 3 Schematic diagram of double two-dimensional well-
bore trajectory

232 BHwmALE R

JGZE X LI DUA ME PR R, N 4E R T, HoUAM
K2 B 20 B A, 1 BN T B HR 3P 35 JXURS:
o PRI, Xl T R Y 3 B M e DR R M g 1 R
B, VIR A h sUa s i, A E
W& T CQ-WOM Hl CQ-YOM 2 R34k -k, B
AW R A T | IR AR M R XA
6% R FLIR Y B 3% BE 0 3R AR R AT . 2 R SR AL R
PRI DX B R R B, B RT R R <
5.4%, W 2 T KACFBOUKE I L 24 T oK o

233 4FRBEEHAR

T LA “SARE I+ P4 PDC %k + Sl
SR HH A i S ) I SR AN TR A O G 4
HACE R A, JFE X BT T2 12 45 J2 7 B R A
ST T AN A B 1 P A AR

1) 3R 2 BOR AR ZS A0S Fig KSR 6 TR o
B G X B H)ZE Zp T . R R A e R S —A
A4 20 M R BB IR R A A, S5 A AT AR,
PSRBT BL L R BC B 48 S Jm, TR R T i
FH T Bz v SN IKOE I 0 AR B R s R
B K5 A — A A A 2 v B 2 TR 24 500.00 m,
K R ARSI — B R v DLBL 2E . 5 8 BLEL I A
E, ff o T 3R )2 B U A 1) R, Bl Sk AR a2 2
HBG S I H 9.10 d 4646 & 3.33 d, $2 55 T Bk
B, BEAR T LR



%474 % 44

B AR w9 4 H R T AR S AT R R AR *5

2) BBt “AMEAL PDC &Sk +I8FT” A5k
PEHEA . T RE Ge i w14 AR b 2 K
SRESIFCAE . AT TUS M2 A ) 2 et
B HERT 1, SR FH = M RE BT vh ok KNG TR A A 14 5K
JE AR AR HE S i iE, A4 PDC 4l sk i B0 1 A
i F F i, ARSI S SR 22004k PDC 4k . A~
ALY PDC 43k 5K 75 A8 AF e A 217 5 A Al
S AL Bl AR 30% DL b, B RN B R ROB B
Ko W we S 4 i E R “ A HEfk PDC 4
SLAHIEFE” B, HULBRES R 5.90 m/h, &R TR BER
JHH B PDC ik B HE, HLARAS A2 2.80 m/m™,

3) R KO BE S A R B AR . B
FIK S BER F DA RS S 1) T HL 400 19 5 1) 4l 42
HH AR R A R S 1 RS T T
TR =T —WEE 7 sk, g T ST R,
P TENIEROCR, dE R R R W 51.67 d 466
% 11.80do [FIBTHEAT T 5 ML W 2B HE s A 5%, W
Wil TSR R G . % RGeS A Y
T, 3355 B e B, 4% e PR 4 2 7L Ay B R AR, AR AT
HE 5 IR RE R A EERH, $2 “BATHEEREHIIE RS W
TSl EE R, T DAFEIESS: T 10 REA R IE LT
RILHAT T Eh . SHER T MBI, 18T+
Bk AR R W sh F Al A AR 3

4) MGG IR T AP B AR . BTis B
e TR R S A BE A A AT PR A S R BE L Ak R
DINIRE 2 Rl REE ) S/ SRR I EaE JN:UNIN
TR P RO B v (e 8 915 e O il A i 16.7°F%
300 o BFRIKYEAT Ty A R BE AT AR AN DL
4 1) 50, AF A T GO K B K P o oK U Y I
KV AT 227 A —E I PERZ K, LA 27K e A AL
I A P R  A , 90/1N K 8 A A PR AR ] I
2 77 A 4 Al = TR g RT 496 5 SA THT JBE 2 56 B, DA T
TR ey T i 23 B AR i A KR T RO [ -
fyBR T GUR SRR I 5 SR
JE R I BN W R IR , 7R A HE A W R i
W48 PR AE &, DEAL R DRI A TR A8 P L IR AL 45 14
R HE A, IO RS Y IE T 28 G0 A0 77 11 -3 AR
A, TR R IR 2 =, -3 TR AR 90%

24 TUEHARAHMFSEKIA

i 3 A T — e R AR FRIOTR S
Mn, Ba i JUR 1 1% B R B s BR AL 27 R AR,
HENT T I DU SR 0 2 — T E IR 2H M R A A AR
WEJZ T (ULIEN 4), SEBL 1 M ST s T pRd | )2 5 2
DL DU KF Al PRdoRS iR N

LR M B BT ST T A UK I H

0 100 K

3 |
12| =

0 ——-10

N et s s

wy, -"/“".‘J‘-~,--w"\,r—"\-‘\_ R e VALV i
(U N ASL e P
v\

= ! [
i gl | 0
Y, WY 3

L HRmH)Z

T

F T L

—~n AN
,N'f My \ I\ .\Jf‘

l

1:’-.\';\&}

Sy

El4 BZAOEE K DREMKEIITERF

Fig.4 Geochemical standard sequence of Weiyuan Wufeng-Longmaxi Formations
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Fig.7 Main drilling and pilot production indicators in Weiyuan shale gas block
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