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assembly in well drilling
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Abstract: Based on a bit-rock interaction model and an evaluation index method of drilling tendency, a new method, named
as the equilibrium tendency method, was presented to predict the build-up rate of bottom-hole assembly (BHA) , which as-
sumes that the build-up rate is equal to the borehole curvature while the drilling tendency angle is zero. The calculation for-
mula of the drilling tendency angle was derived, and the equilibrium tendency method was then established in coupling the
mechanical model of BHA and the bit-rock interaction model. Case studies of field operation have shown that the new method
has a high calculation precision and can be quantitatively used to evaluate the build-up rate considering various factors, such
as the features of drilling bits, the anisotropy of rocks, the stratum dip angle and its variation trend. The new method is use-
ful for designing the BHA's structure and optimizing the drilling parameters.
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Fig.1 Analysis of drilling tendency of BHA
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Fig.2 Mechanical properties of drill bit

BB AT H MR AL T A2 )R- i — B
IS, AT LOKE = 4 H-HR o BHA 52 743 0] 15043+ fige 1k
PP (GERPETE ) A Q -1 (7 A1) B9 P
U2 153 T IRV 53 A TSR AR . % TRk B 1
oo e Z B Y 26— B Bl AL, 2 BB IR Py B A
AT g, B ) N, FRE RS M, R, AR
PPN Q T B S 0 g K B Sk B R OR iR 4
R

(1) P Vi BRI R N AR FL SR A, R

N == (Pt T ) (1)
o ) Ve 2 () L ()
(2) Q VI A F AT Ny RSk f A, R

le:_(PbLyllQJfﬂﬁo)’ (3)
A¢:ZL§IL]'Z(uIQ)—32:). (4)

[ E N EAEA R SRR 1, S8 1 ISR
TERE s L, S50 1 B R s M R0 M 2350 S 5 1
FE AL A M, AE PP A Q I B A3 X
() Z(uyp) FZ (uyg) 73 50 D R 25 i e 2 2 =
BT R PR OR 5y, Ly 8RR 1 AR
JE AR PP Q P 1 EARAR, v, F y
MFTIFIR M 5 1 AR UE AL B RO AL S IR ] R A
K, MRV B S A 1) ) AR SR A



F4 %K F1H

£ A RIS LS A R TR AT T % .87 -

3 shitEBAITERE

3.1 $hkS5EMEEERER

Blik 55 M2 AR BLAE AR SR NL BB 345
RUZEAE 5 T8 T 5l S Rt )23 00 45 1) S | Ml 2400 £ Je
AU [ 52 M) o — A A8 Ay R A 1) B 0 R A B O 0 BT A
YOI AR 2 R R A5 ) [ 1 | VL AR 3k 2
N
rve. =11 e+I (1-I,)cos A e ,+(1-I )rycos A e,.

(5)

A, 1 L3 ) R R S R MR 45 1) S AR A A
MRS T35 10 S Sk O R AR AL R R
77 18] 55 4 JZ R T7 1] BRSO AS TR A Al
3.2 ARREIRXRER

W 3 Fros, IO o R JEA, 43 5 a7 I
JCAEAR R o'x'y'z' FIHLIZ AR BR 2R o'a"y"2", TEFFIR 2
FRFR o'x'y'z' Wi, LAFF IR A ZR VI 28 J7 1a] Sy o Bl 2E 1],
IR w5 30 77 101 2 2" b A 1w o b i 1) p oA 3 )
W s FEHZ AR R o a"y"2" 1, A I UL M )2 T il
[ e BT R T 1) T 5 AR o A 2 ke
], [RIAE A T A E Bl T

B3 HEMBELIRRTIEE
Fig.3 Sketch map of two coordinate systems
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Fig.4 Contrast theoretical build-up rate

with actual build-up rate
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