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An evaluation on logging data of horizontal wells in tight sand gas reservoir
—A case study of drilling sector X in Daniudi gas field , Ordos Basin
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(1. Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083, China ;
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Abstract ; There are quite a few horizontal wells featuring insufficient logging suite, and thus are difficult to evaluate.
However ,the way to effective evaluation on horizontal wells with limited logging data is of great significance to successful
development of gas reservoirs. We propose a productivity evaluation method based on two parameters,which are the peak
value of Gamma ray logging and the effective total hydrocarbon indicator, because for many horizontal wells in the drill
sector X of Daniudi gas field in Ordos Basin, only Gamma LWD and gas logging data are available. In addition, the
method proposed also employs some of the dynamic geological and production data. It effectively improves the accuracy of
productivity evaluation on horizontal wells,and may be applied to logging evaluation on horizontal wells in gas reservoirs
of similar type. The study shows that the Gamma peak value is an effective indicator of reservoir quality; for the reservoirs
in Shanxi and Lower Shihezi Formations of the Daniudi drilling sector X ,the LWD Gamma data of high production wells
are characteristic of single peak statistical distribution,while that of low production wells shows double peaks or no obvi-
ous peak ,which is largely related to the stability of sand bodies encountered in drilling wells. Furthermore , using the gas
logging data in the drilling sector X, we evaluated the single-well productivity based on the effective total hydrocarbon in-
dicator ,and propose a gas logging indicator for commercial productivity of horizontal wells in the Shanxi and Lower Shihe-

zi Formations. By integrating these two indicators , we established the dual-parameter evaluation method for horizontal well
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productivity ,and made an accurate prediction on the single-well productivity of the horizontal wells in the drilling sector X.

Key words : horizontal well,total hydrocarbon value , Gamma logging while drilling, well logging evaluation , tight sand gas

reservoir, Shanxi Formation , Xiashihezi Formation, Daniudi gas field, Ordos Basin
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Fig. 1  The structural units of Ordos Basin and

the location of the study area
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Fig.2  The frequency distribution of LWD Gamma data in different wells of the drilling sector X in the Daniudi gas field
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Fig.3 The logging correlation of the horizontal sections in Wells A2(a) and A6(b) in

the drilling sector X in the Daniudi gas field
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Fig.4 The cross correlation showing the open flow capacity and
Gamma peak value of the Lower Shihezi Formation in the drilling

sector X in the Daniudi gas field

A, B R E A SR AL T 2O80CE IR 358
filf J2 PR Z , P2 REAIG; 24 40 < GR/APL <78 i, fi# )2
EE RO A A S AR FL BRI A LB Y
BORT RIE T Rl B HE 1 BAF AR IXOR A 4 A
SRS FPIPERAE R I, O AR LB 2 2R Ko (L
SRR AT) B Dl A, B A R k2 1
PRI, 2 GREAR X AR ; 24 GR >78 API
W AR AV R E A R a, AR SRR, W &
¢ AR IIRVAE A B (EE R L), WaTE R

14.00

[ a
12.00} B
10.00
< 800}
S 600}
200}
0 1 1 1 1 1 1 J
30 40 50 60 70 80 90 100
GR/API
1600
14.00 |
12.00
10.00
8 L
S 800
6.00
400
200}
0 1 1 1 1 1 1 J
30 40 50 60 70 80 90 100
GR/API

5

K/(103um?)

K/(10um?)

o (DAsels o ) AU 5 8 (DA R PR i
RFE) B RKEEACT G2 A AL, i 2%
TRV S 2

38 o BER A 1) B AR 7 IR AT DA bR AR
HATEIE . A& 1 B 4 B AR 52545 050 B
LBE (@) BiE R (K) 2Kt al LLE (K Sa,
b)), & 1 Bl )2 FL B B FB i %4 7E GR {Hh 40 API
R I AT 78 APT ISP AH X HAIK, GR (B 7E 45 ~ 75 API
B AR i, B GR {EAE 50 APL A 47 i), £L B
Mg E R, YR L2 Bre N JF AR
M 5E0a LR E BERL B A (K
Sc,d), 112 Befif RS EE B & R AE GR KT 70
APLEFARXT LA, 24 GR {HAE 40 ~70 APL B AHXT A 5,
JUHJE Y GR{HAFA0 APL 2451}, fLB (5 , 1
o X E XTI, T A& FHNRZEE 2 658 ~
2 666 m VREEAR)Z A F BN (SR ks thibE,
ZhE 2 BE GR {H 4341 #F 43. 385 ~73. 811 API, -1
R 55.317 APL &5 WA A i iy ™ =, i iy =
FLBRBE AL 6.62% ~12.38% , 354 8.82% , 1515
ROTE(0.347 ~5.45) x 1077 um®, 3k 1. 56 x
1077 wm® 3% o & Ky 7. 497 8 x 10" m’/d, Hy
m (R 6) o

10.000 0

1.0000

0.1000

)

0.0100 |

0001 0 1 1 1 1 1 1 )
30 40 50 60 70 80 90 100

GR/API

10.000 0

1.000 0

0.100 0 F

0.0100

0.001 0 ' . : : : : ;
30 40 50 60 70 8 90 100
GR/API

KA X I G 1Bl 2 Be GRESALEE (@) B iER(K) &L

Fig.5 The cross correlation of GR,and porosity( @) and permeability(K) in the 1st and 2nd members of the Lower

Shihezi Formation in the drilling sector X in the Daniudi gas field
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Fig.6  The single-well stratigraphic composite diagram of vertical Well X1 in the Lower Shihezi Formation in

the drilling sector X in the Daniudi gas field
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