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Abstract: When the magnetic inclinometeris subjected to axial magnetic interference while drilling.the
measured azimuth is inaccurate. To deal with this problem, the measurement principle of magnetic incli-
nometer while drilling was introduced. Then, the principle and iterative calculation process of two indirect
magnetic interference correction methods(i. e. , the Russell method and the short drill collar measurement
correction method) were analyzed,and two direct magnetic interference correction methods(i. e. ,vector sum
method and drilling tool section method) were proposed. And finally,numerical simulations were performed
for these four methods. Results indicated that direct correction methods are simple, but their calculation is
limited in several ways. Indirect correction methods are complicated,but their calculation accuracy is high-
er. Meanwhile, the azimuth deviation increases with the increase of the interference magnetic fields while
the other borehole parameters are unchanged. When the axial interference magnetic field is fixed, the azi-
muth deviation increases when the inclination angle increases. When the inclination angle is the same, the
azimuth angle increases first and then decreases in the range of 0°~360°,revealing the symmetry. When the
well trajectory is close to horizontal EW orientation, the correction effect of axial magnetic interference is
the worst. All the four correction methods can be better applied in field. They can decrease the influence of
axial magnetic interference on the measurement accuracy of the azimuth angle and reduce the service length
of non-magnetic drill collar.

Key words: inclinometer while drilling; axial magnetic interference; magnetic interference correction;
azimuth
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Fig. 1 Geodetic coordinate system and instrument coordi-

nate system
S0 AL AR T AR L O 7 A T HL T A A
ZRn] LA B R AR B 28, M X G 2R AT A

g

D

sin a =

R H K 2017 7 A
cos o = 82 2)
sin ¢ = —5X (3
gsin a
cos  =— —BX_ 4
gsin a

sing — (Byxsin ¢+ Bycos )
cos @ cos a( Bycos $— Bysin ¢) + Bysin a

KA a HIERHA . s BITMIMA. ) hmEill T
B, s g BEIMEE , m/s*; gx gv.gz NE
JIIn 5y 5 m/s” s Bx . By Fl B, Jhy Hb 0 5 1 2%
SR u T,

SRS SRR b O T B Lk 0 B A I R 32
BT, — ek F B AE TGRS N L H R T o eSS
BRI v ATy Ry Ve 2, 23 7 A Y g 5 G
S TCHE B B 1 K AN, B T A e A R 2
T B 1 S W SR N iR B 3 e DU S UE A 0 T A
B 0y J7 L A1 e 22 B 3 71T 52 ) S HR 290 008 455 7RG 2

5

2 il g A0 A TR A IE T vk

Aty 1) 0 PR T P I B SR 7 B R ) AR SAR )
Tl 30 1 A% % 4 I 45 19 b % 3 R O 5 B 43 B B
By J& MR 14 5 17 52 00 {0 09 T HE i 7 J2 v il Bl 2k
D7 1] . JC R Bl B I %) ARl B R A N AN Bl R X R
[[IRER ER O E= RS SR s 31U DR o v = W e )
Tt R Al A2 D7 1 . M. K. Russell 28 A5
IR B, Y IO A B BE K T 3,05 m B, Bl H i
e SRR v w7 I N4 - 3 N R = s 1 P e
A A I 8 1 B AN Russell 35 2 P a] 42§l 7]
TR IE 7 TS R b TR AT R IR AR

2.1 BHENEMBIEE

Sperry-Sun 23 & B9 BE B 0 2 4% 2k A T — Fb

LB B A T R R A R 2 AR O ik

KR IETT O . FE A e R . A B G T4

B OL T IR 5 AT LU Rk 3 A4S

GBI 3 AR RN iR B ) 2 1) Y 06 R SR #

[Fi) Bt Al LR 3K o 5K 28 A sz S el 1o i JR8 I 548 JHE

i Bye o SRS A 3155045 20 1 b e 2 180 5 B O3
R A R AR

By = Bicos 0 (6)

By = Bisin 0 (D

Bz = Bxcos ¢sin a+ Bycos « (8)



% 45 %% 4

WL AL R ) MR AT S S e Rk T R AR R 77 ok < 123 -

_ — (Bxsin ¢+ Bycos )

cos ¢ COS a( Bxcos ¢ —Bysin $)+ By sin
A By NSRS & w T By 9 g 35 19
HEfu) 4y, T3 0 R REMT AR L (O) 5 By S MR 37 6 2% 07
S8 EE T 5 By S Pl 6] 1 JR8 0L 595 B8 73 B, T

A7 AE Rl 1) L 28 A (9) Y Bue
o #RIR AR 75 TR AR A BAOR L 7258

1 R0 4 D S 75 30 1) g R B G o RN
TN 58 BE S SR A5 B WD R JT BL A @ AR MK I
S5 MR 7 e RN R R L A A 5 S 8 T K (6)—
K@ IHF M Baes

2) B AR B RAK O iR
BRI LA @ ARERB T LA @ FRAR ) it
BT HY Bacs

3) WEAEEME o R YA kM® ¢ 5 1
R B @ M 2ZE/NT e EARGE A R KT e
AR LEIEAT IR KA

sin @

(9

2.2 Russell i%

LW M. K. Russell 5 A4 1, B 2R
TS M 3 b 1) T A 0 3 RN SN R 3 2 T % LAl
KRBT AR R AE 106 21 4 L 7%
PRI, WS T B M T B G L
] Tt 6 R0 S0 % 3% 53 90 B e Bl B, RoR . =
HZEKAEN e=B,— B HLLRUWE 2 PR,

J

B2 HME#HTRAOZWXER

Fig. 2 Influence of axial magnetic interference
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Fig. 5 Iterative calculation of azimuth correction un-

der different axial magnetic interferences
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