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Effect of Meridian Convergence on Directional Drilling Accuracy/XIANG Jun-wen' , LIU Zhi—qiang2 (1. China Universi—
ty of Geosciences, Beijing 100083, China; 2. The Institute of Exploration Techniques, CAGS, Langfang Hebei 065000, China)
Abstract; In design of directional drilling trajectories, only magnetic deviations were taken into account, while effects of
meridian convergences on directional drilling accuracy were not included. When the well spacing exceeds 400m, the merid—
ian convergence will result in a maximum error of 10m, indicating a substantial impact on directional drilling accuracy.
This paper presents a simplified method of meridian convergence calculation with the geographical co-ordinates of the well
collar with an error less than 20% , which can meet the field requirements. It has been proven by use of the RMRS system
that the drilling error to the target is reduced to the minimum in 29 pairs of intersected wells. It shows that consideration of
meridian convergences provides important guidance to the precise design and drilling of longreach horizontal wells, inter—
sected wells and pipeline installation wells.

Key words: meridian convergence; control of directional drilling accuracy ; azimuth calculation; geographical co-ordinates

JE [ Bt T AR e BURAE 4 g S R 4L
RRE SR T Z2 0B AR I, I A D B AR B
DRI SR IR I L T 47 i A SR I
Bl Bk BN 1A TR0 AT A AL
HTT R OB BCR TR RS B MWD 25 75 e LIRS
i) it 2 e 24 T e T A B E D 22 £3 m DA,

TERAT w2 SO R A, AR B A
JEEEAAT B, WA A 200 i e iS00 7K Pl ok 2
TR BOKFRZE R T X0 1 T R A PRI HE

T AR e RS R D8 1) S T AR A A
NSRS A [ 42 R 2 64 PR B AT W 5T, Il A B
ARBRTRZE T H R R R 2 A I B TRl
S EAETH R S R LT R R i &
H BT LSRR B R R

I FRes
T £k U 8 fA - ( Convergence of Meridian,

%5 H#3.2009 - 12 - 03

Gauss Grid Convergence ) J2&: H BRI BRI T | — &)
H PRS0 T IS TR BT I Pk T2z
[ A, RIS 0P b BT AR 5 ARAR
e s il H ] r Fon ., EAAIE 2o, I T
ARERALTT 0] i 25 AR BRI ZR b S T L ZR I R
AR, HAREDAIE ; 5 AR PR Z AL S (o T LAY AR
PO, FCAE A B il TR0 A /N5 b A
PR AR LRI 4 22 AL FIIL SIS B AR,
HAE TR AL A T

r =AlLsinB

AL=L-1,
P o r—— 2R T PLEU L — 2 A TR EE
J& 5 Lo——Z RFTTE BT I R TP R AR

2 FHREWSBHETE
2.1 TALISU S AR Rk
THLWESAITRIELZ R HEK R IR, 2

YEZ BT 102530 (1967 - ) 3B (DU, WIAL A, b sl R 2 (ALt ) SR 9 e S TR, 3 5T T AR %l W S, DA 5 1o 5l B AR 4

FHEIF KR TAE ,jl_’,,ﬁ‘:?ﬁ@(’i [X 2P g 29 = ,xiangjunwen@ vip. sina. com,



12 B TR (A T8 TR

2010 4E55 37 H4553 M

B T H BT RIBVOREI Y SR
= ALsinB 7] LAV JE 28 1) Bl ik AR 2, (2R
s AEAERLE R DB KR (X, Y, Z) . &t
HERLAEAE AL BRER A, AT LAAS S e (A
r=(1/2)atan(X/Y)+ (X/Y) (1)
X Y——50 5 2 i R R AL FR
TR 1,
®1 METEFFRUSRARED

PSS i B AR R T v/ (°)
G X Y Shr R RE/%
4866250.321  21692478.58  1.39 1.42  2.03

5849170. 760
5449416.978

1

2 21702625. 88 2.25 2.03 -9.66
3

4 3861152.714

5

6

25402798. 90 1.43 1.30 -9.18
39532974.33 0.23 0.27 18.44
25403055. 14 1.43 1.30 -9.15
20669380. 08 0.83 1.15 -1.98

5450403.219
4163140.193

1 ATLUE R 3T DAk 3] T2
ARG,
2.2 TSR IR

FRAE LI 0 b BRI AR AR (X, Y) |, AT R
Wi A bn SR 2k RIE T TR 2R Bl s, H
L\ CH j‘? :

B:Bf_ ptf 2

2MN

Pt¢
oM,
Pt
~T20MN;
L=L, +!
Hr,

L=y

5 (5 +3¢° +n, -9 e )y

S(61 +901° +451")y"  (2)

-1

NicosB: (1 +2t +m;° ) cosB; »
+
0] 6N4p

(5 y s 321"
360N; cosB;

TSN«

r=lsinB(1+— 5

- 2"](2 - 16tf271f2 )9’5

Lcos'B
3p’
I'cos'B
+ 15p s (21 )] (3)
p=180/m
t=tgB
X B—4 E [— & L
l—2:2% M N; By tr o n—53 90 R T B 26 5 i
XAt e A2 Oy h 348 AR R 248

(1 +31] +2'r] )

3 EEHALESFFETESE
S S TSR 7 R, SR TR
=0, +Ad ¢ (4)
e, o SSEBR L, (°) ;A0 — BT
22, (°) so—SHumEIR A , AR, PRI, (°) .
e e G e ) = J M R IR E: ol
=0y +Ad x@Q =7 (5)

S, AR o, PE e,

J:‘

(°)o

4 TR
4.1 HER

+ B H RS T HH Ankara B3N, &
+ HHIE NS A0 1E & I S R RARB A, HR
SRBBLHL Tt i 2. 37 AL+, Sy (2 /b 2T
RER DL aliml by sk, 7 X AR Ankara 17 110
km , A7 7 5 2\ B AR IE , SC A A, S FUE ZRR
4.2 FEARHFTE O

WX i 2 1&0\7\7%?&4& (Zaviy) , RE &1
(Cakiloba) | ¥ B\ 75 /K ( Saragil ) |  $i ¥ & 72
(Karadoruk ) \{T%( Hirka ) F13% 3V F] ( Boyali ) )2,
Bl S0 T 3 HORG  E RN S I 00 U AR T
R R BERAE 250 ~430 m 2], HFEAFE N
Hirka (ViR 2H) (30 DUA 28 ORG24 28 B R S
AR RUGESFRIE S AT 33 R R
0.4 ~2 m 902, KR 2 BB AR T 2%
N2.5 m, FOEBAIA 34 m, BJELEIEE 5 FA]
SR b E AT B, AR SR AT B R A T 8
km’ , &8 BRI 40 m, ol 6 A FE07 2, 572 B
JEEEZY 8 ~20 m, VI SRR 12 my FHBRIRGHA B
5 0 BIZIAA 20 ~25 m —FR A BEK A
WMTUAR)Z, T BJRAR A5, S km” B BRI
40 ~60 m, 3t 16 2, HAH 6 N FE0 2 572 A
JERE3 ~15 m, P RJERE 7 ~8 m,
4.3 TRHM

SCJE PO02 — PO30 29 AN 21 Al itk T2 i
PR T 400 m, KF 250 B R T 200 m, 5K
Tt 42 | BRI A B — RO, AN Fei
JEZL, R R 25 38500 m, DLIRELAES= 100 71 o Bl
e i7K o
4.4 WHRSHIES R

kAR G SEBREE R A A X
FLRISUA R, N EHEERN RAERE3 m £



2010 4% 37 545 3 1 B TR CA 88 TR 13

A HORIE E R, SRR mRE PR WA — 4. 30, DLBOHTIN 25 TR RIS A )
A4 Vector magnetics FY) RMRS , iZAX #8545 & 1] 1k /2 TR IR ZE NG OU T, L A TR Ik
£1+0.1 m, BN £0.1 m, SEPRTRFLBITAT SRIRES AR 2,
o b AL e s R R R ZE RN TR

F2 TEHHEXAET 29 WEFIEBFIREITLE

Jpog HEL B IR bR A BT BRI % BT LR ICSUR R ] RMRS
- i/ (°) /m ZH/(°) S B R 2E/m oAl S 5 48 5 S PR B /m
HO002 19.45 437.887 -5.76 11.16 0.58

HO03 19.83 451.718 -5.71 11.14 0.55

HO04 18.26 439.375 -5.64 10.25 0.20

HO11 129.50 415.623 -5.86 11.31 0.65

HO12 135.36 411.878 -5.91 11.55 0.68

HO17 153.97 450.092 -5.84 12.12 0.64

HO18 153.95 449.916 -5.81 11.87 0.51

HO022 179.80 443.183 -5.68 10.71 0.16

HO023 182.49 406.814 -5.65 9.60 0.37

HO027 197.76 366.418 -5.56 8.07 0.27

HO28 201. 65 450.180 -5.59 10.16 0.56

H029 201.00 416.007 -5.48 8.59 0.51

22 iAW, B IE PRI G, S, PRI R R
AR RZE  (HE [ Ha RS B =y, 45 SR X3S
TEREHEAKRT 3 m 15T, NAHEE 400 m 47, SE k.
PR — K T A VR, RN R A BB A REE] D10 FUREST SRBRUL, NS A KH I LR T ML R UK
fits £ At 2001.
P139.7 mm £ L (2] BERAE,IT G, 5. T S S B 5 B R
M. BRI 4 2005 ,28(6) 22 -25.

5 4&EiE [3] X35, % m B o 0 S H AR bR T AR R B [T ], Al gy
== HE N > Han L FT.45,2007,29(4) ;1 -5.
N )T{/—fm%'ﬁ:‘b 'j'j,’ ljk:l:ﬁlﬁﬁk’ I*I'LX/\T]‘ g [4] GRESHE, F4E, & A58, T4 LIS R IE 2k 22 X3 B 08 47
it T, 7 S R A R B TR IS A ST, B Tl 224 ,2007 ,29 (3) 104 — 98.
() BRI RHE o P A Ie (5] W0, % T 72 AR MO e E L[ 1. 45 9 B R
F T RE T R X T TR TR 2006,34(4) :1 4.

| . A B Iy (6] AR L. 3T BE5E A b el A R RIS Tt R w2 [0 ] K
(3) RT3 7/ RO PR R A B L2 B 2, 1995,13(2) 51 - 53.



