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Table 2 Parameter settings for mapping calculation from wellbore locations in

reservoir to point locations in the rectangular region

item parameter value remark
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ORI PSO EARRE 61 W ilat 36 3 FTLAE Y FEAN T SRS L B O0 T | THEE X b
(A A A DR A V8 DX 3 P ) S A R 227 107" m DU X FREAOORS B2 2 BB A1 2 T RT3 1
T 2[RI I AR ST 5 th 9 PSO Bk sRARAR Ay R (7) J& T AT 9.

3PSO FUSRMFST B LY Newton B3R Jacobi M5 R 54 3 15 22 4 %
Table 3 The absolute error data table of the PSO algorithm for solving integral equations and

Newton’ s method for solving Jacobi elliptic functions

absolute error PSO absolute error of absolute error PSO absolute error of
well of the PSO iterations  Jacobi elliptic functions || well of the PSO iterations  Jacobi elliptic functions
name calculation point number calculated with Newton’s || name calculation point number  calculated with Newton’s
Epso /M Npso method £; /m Epgo /M Npgo method &; /m

X2 1.09x107"! 59 0 X61 1.82x107"2 58 0

X16  4.00x107" 57 0 X62  9.09x107'? 59 8.89x107'
X24 1.09%107!! 58 1.11x107'¢ X63  2.55x107" 59 1.39x107"7
X39  4.73x107" 61 4.44x107' X64  6.18x107" 60 5.55x107"7
X40  3.64x107! 59 0 X70 0 59 1.11x107'
X41 2.55%107" 59 2.22x1071¢ X77 9.09x10712 60 2.29x107'0
X42  8.37x107! 61 1.11x107' X78  8.00x107" 57 0

X43  7.09x107" 58 0 X82 1.82x107" 59 0

X44 9.82x107 " 60 3.14x1071° X83 8.00x107 ! 60 1.11x107'0
X46 7.28%107"2 59 1.11x1071¢ X84 3.64x10712 60 1.11x107'0
X50 2.18x107" 58 0 X85 6.18x107" 58 5.55%107"7
X51 1.46x1071 60 0 X86  4.37x107" 59 0

X52 7.28x107"2 61 1.39x107"7 X87 5.46x107!! 59 0

X53 9.09x107 " 57 0 X88 3.64x10712 61 5.55%x107"7
X54 5.82x107 " 60 0 X89 4.37x107" 57 2.29x1071
X55 6.55x107" 59 0 X33 3.64x10712 57 2.78x107"7
X56  6.55%x107" 58 5.55x107"7 X36  5.82x107" 59 0

X58 1.09x107 ! 59 4.45x1071° X37 4.55x107! 59 8.95x1071°
X60  6.91x107! 61 1.11x107'¢ X90  4.18x107" 59 0

3) R DXHrp A AT B4 R OR BE A

HRAE 2.1 /N1 05 45 30 XX ek 38 11 A0 AR Al o B E i R 4 A% 22 Bl mT LA
A ,2.2 /NG I B HAOL IR AT 1 RS BEBERT , AE o J7 8] ORI R AR 22 AR08 78 y BT 16
R AR 2285 o BT 180K, SRR y b5 1) AT B AR AR 2.2 /N5 R
143 Z2 IE MG X I b Y 38 F S B AE T IX S b A 02, 1ET 10 Bl 3 BLRR S0l 75 S 150 B
A2 , MBI 5 ) Ao I DX Sl it SR A e S o 8 v A7 A3 S 8 24 A Tt T s A R
DXl 3 RE S DX AL S -U A 57 94 240 T3 ) AL ALK P 3 X S 20 8 L ) AN —BE A, T e T
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37 A RE ARG HIC , T J 5 oo b5 ) 0y Rl 1 0 ) OO A — B0 2 2 PR FE TR Jaco-
bi A [58] bR RS MG R I SR AR AR BRSSO/ N5 PR RS AR B DU TSR 6. 36 4 R4 il
AR RIS DX S S 0 S AT 25 T8 o Jil 7 ) My Sl 1] ) ol 4 25 K

R4 FILMBIH A UG iR 22 Hdn R

Table 4 The data table of wellbore initialization errors for rectangular reservoirs

x-direction error y-direction error x-direction error y-direction error
well name xpp /m yop /m well name xpg /m yop /m
X2 -3.39x107* 4.61x107! X61 3.59x107* 5.64x107"
X16 -5.78x107° 2.80x107" X62 2.09%1072 5.93x107"
X24 -1.33x107* 3.96x107! X63 1.63x107° -2.55x107!
X39 -9.16x107 1.98x107" X64 3.60x107 3.63%107!
X40 -1.44x107° 3.45%107! X70 -7.98x107° -5.91x107*
X41 -3.40x107* 4.32x107! X77 5.52x107* -4.63x107!
X42 -1.90x107* 4.19x107! X78 -2.91x107° 3.35%107!
X43 1.74x107* 4.26x107" X82 -1.90x107% 6.90x1072
X44 -4.01x107* -4.43x107! X83 -8.45x1078 1.07x107!
X46 5.20x1077 1.79%x107! X84 -9.13x107° 1.30x1072
X50 -1.10x1077 1.44x107! X85 1.03x107% 2.25%1072
X51 -1.31x1077 1.23x107! X86 4.68x107° 3.62x107!
X52 7.45%107* 4.85x107! X87 2.21x107% -5.69%107!
X53 -5.14x107 -3.89x107! X88 1.18x1077 -1.18x107"!
X54 -3.20x107° 3.24x107! X89 7.30x107° -3.74x107!
X55 -4.69x1078 8.03x1072 X33 1.11x107! -7.01x107!
X56 5.10x107% 1.02x107! X36 -1.20x1077 -1.19x107!
X58 8.26x107% 1.29x107! X37 -3.16x107° 1.09x107"
X60 -1.82x1073 5.01x107"! X90 3.50x107¢ -2.95x107!
20
18 *X37
*X62
7] e X4 XE 2 - 6 X33
144 | ex40 )’(2;;4 i X4 X64  eX86
c P exsoxsaexst O x40,
> 107 .)'(%O.XSS X84 X85 X58
= *X87
8 *X36 *X88
6] *X90 X63
4 xad™>3 .x.7>§89
24 o well location in the rectangular area
o rectangular boundary

Fig.

T T T T T T T
-1.5 -1.0 -0.5 0 0.5 1.0 1.5
x/m

B 10 DAL A (L S AR DX Sttt 37 4345 141

10 Mapping of well location distributions from internal well locations in reservoir to the rectangular region
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TE32 3 R DT 55 \F i T Newton %15 CTTE Jacobi M [5] bR ECA 206 X5 22 | FL4a X iR
EIE 107 EE R UIT , HARA R R gt R A SCHT 45 iR AR AL s He s 22 3 il B 4547, T New-
ton R LA THE.

5 4 1w
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Mapping Calculation of Meandering River Well Locations
Based on the Schwarz-Christoffel Transform

ZHANG Guangsheng, WANG Yufeng, JI Anzhao,
LIU Xuefen, CHEN Zhanjun
(School of Energy Engineering, Longdong University,
Qingyang, Gansu 745100, P.R.China)

Abstract: The diversion of a meandering river made the properties of sedimentary reservoir
distribute along the direction of channel extension. The conventional geostatistics method de-
pends on the range and direction of the variogram in the prediction of reservoir parameters. Ac-
cording to the basic principle of the Schwarz-Christoffel transform, the mathematical model for
a polygon region boundary-to-rectangle region conformal mapping was established, and the nu-
merical calculation method for the mapping mathematical model was proposed. In the whole
mapping process, the strip transition region was needed. In the process of calculating the map-
ping from a polygonal region to a strip transition region, the 2D particle swarm optimization
(PSO) algorithm was used to get the initialization points of the transition region. According to
the mapping mathematical model and boundary mapping results, the initial points in the strip
transition region were taken as the end points of integration, and the nearest points between
the initial points and the boundary of the strip transition region were taken as the starting points
of integration. The Gauss-Jacobi integration method was used to get the calculated points in the
polygonal region. The square sum of errors between actual and calculated points was adopted as
the objective function, and the optimized PSO algorithm was applied to obtain the calculated
points in the strip transition region. With the corresponding rules of transformation scales from
the strip transition region to the rectangular region, the initialization method for point positions
in the rectangular area was proposed. With Newton’s method, the Jacobi elliptic function was
solved for the mapping point positions in the rectangular area. To verify the model reliability, 38
wells of the depositional X sandstone reservoir along an Ordos Basin meandering river was
taken as the example. The results show that, the well positions keep in a certain geometric sim-
ilarity before and after the mapping. Therefore, through the Schwarz-Christoffel mapping trans-
form, the meandering river can be mapped to a rectangular direction along the river direction,
which provides a theoretical basis for the transformation of geological modeling of complex me-

andering river sedimentary reservoirs to rectangular regions.

Key words: meandering river; Schwarz-Christoffel transform; rectangular region; particle

swarm optimization



