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Production evaluation method based on grey correlation analysis for shale gas horizontal
wells in Weiyuan block
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Abstract: Weiyuan shale gas block in Sichuan is a national shale gas demonstration area with great development potential. As we all
know that the production of shale gas horizontal wells is controlled by many factors. In order to quickly and accurately evaluate the pro-
duction after fracturing, and to realize the efficient development of shale gas in Weiyuan block. According to the geological, fracturing
and production data of the Weiyuan shale gas block, this paper uses the grey correlation analysis method to determine the main control-
ling factors of horizontal well productivity. In addition, a production prediction model based on multiple linear regression was also estab-
lished. The research results show that the factors affecting the productivity of shale gas horizontal wells include two aspects of geology
and engineering. Geological factors mainly include drilling rate of dessert, gas content, brittleness index, etc. The engineering factors
are mainly the length of the stimualtion, the sanding sirength and the amount of sand. The production evaluation method proposed in
this paper comprehensively considers the geological development characteristics and fracturing effect of Weiyuan block. It does not need
production and well test data. It only needs three main controlling factors: drilling rate of dessert, stimulation length and sanding
strength. Using this main control factor as parameter of the production prediction model can quickly predict the result of test, and the
error between the calculated result and the actual test production is within 10%. This proves that the method can quickly and accurately
evaluate the production and provides a reliable basis for the optimization design and reasonably distribute production of the horizontal
wells in the study area.
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Table 1 Stratigraphic division table of the target layer in Weiyuan block
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Table 2 Production evaluation methods for conventional shale gas wells

Jrik MRk

I o R

PR =P = Ag + Be

pr AU ] MPas p ¢ RIEASNE ST MPas g AARHEREL T MBIk, m*/d 5

AR L T A2 it

A0, G AR, TR
T

EZH T el P A
BTGB W SIF

po ATHKAEST 5 guor HTFFR, 10°m/d; g, FIERSSH, 10° 0’ /d; o JP=HE R AL

Y/E: WA

A IR PG R EG B A ARA Y AR

=C 2 _ 27 n

e qa, (pr = put)

CHFEBGn IR

2(1 - a)g,

qaor =
Pk — R JE 41 -a)py —a
LIRS VeES BB AR ST RE A

HER TR

2.3 KEHFREEIREEZKERESH

ST FEREVEAT A 2K, B 5838 K (0 S BRL B
FE SRR I - Re R FHER & .

R AT DU AR 78 Rk R 2 T e T
TR R A5 B 3R A 7 B B i R W D
P, VEHL 25 1 14 T kb BT T8 800 F IR (6 G HK
ST, LG H AR AT AL B R TOC | & Akt et 48
B AL SE N e SRR
BE meb o B Omab R P TR
FRE S5 . ST TS HOLER 3,

WA , L5 77 e AH DG PR 4 (il 3™ =k
ZHFH) Xy = (xo(k) k=12, n) , HIRHTS 55
K TOC &5 ik 14 T it TR S 50VE N L7 51
X(k)=(x,(k) k=1,2,-,n), Hrhi FHLETF
BYP5 A SCTHUE 1,2, -+, 145k 35 th A i Y

W5 e RAER n, ASCH n BUE 25,

R PRAEAN R T2 B A, B /N B AR A FL Y
JEUIR KR B SRR , 1 2 7% 13 51 R HE A 57 i
frpsEfeAs e . MRAEAK (D) R KOS R

1+ [so |+ [s;]
r(Xy,X;) = (1)

1+ ‘30"" ‘Si"" “si_s()‘

n-1 1
) + b

/H\:EFI ‘50‘:

n=1 1 0
X )

‘Si‘:

‘5,' _50‘:

37 =)+ @) =)

HRE ORHR R KO EAT R SCHRRE , R B S it
FFPHIN S5 IR L MR THE R, B 45 LU
FPANI VR ER 45 USSR EE IR LA 4.



76 2 # w4, 2018 48 f

MR 4 AT B O A U B I &0 “UKSP IR RE Ry R 1 3 H AR A Al 1 R, Bl
FbR B B AR - e R i R TAREINER I REMIISRE , /65 ZeK-FHsitiE T i &
WhSREEX T RERT R R 28 b, AT R X o0 2R .

®3 WRIBSHSZITER

Table 3 Statistical table of geological engineering parameters
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Table 4 Sorting statistics table of geological engineering parameter correlation degree
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Table S Parameters of main control factors for new drilling horizontal wells and error table of calculation test production
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