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Abstract: NLSD-1 hole of Nanling Scientific Drilling is located at the intersection of the Wuyi northeast structural belt

and the Nanling east-west structural belt in southern Jiangxi. The rock bedding, foliation, structural fractures and
cleavage are developed with frequent occurrence of soft and hard interbeds, fracture zones and multiple magmatic rock
intrusions in the borehole. These geological factors cause serious natural bending of the borehole. In order to ensure the
verticality of the borehole, wireline coring hydraulic hammer drilling and tower wireline core drilling were used to
prevent borehole deviation. In case of strong deflecting formation where borehole deviation can not be controlled by
borehole deviation prevention technology, directional drilling technology was used together with sidetracking for
borehole deviation correction to achieve the purpose of artificial intervention of the borehole trajectory. Analysis and
research show that the deviation prevention and correction technology has significant deviation prevention and straight
keeping effect in deep hole drilling in complex and strong deflecting stratum.
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Fig.1 Geographical location of NLSD-1 hole
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Fig.2 Structure of NLSD-1 hole
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Table 1 Drilling parameters
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o e /54 P 3 R B
BER S ST IR A —
o 202.82~1461.69 (97 mm 48 R HL.L 4 8~12 100~180 96
75 Uk R I MR 444 £ 373,71~ o
N W ., 1461.69~1764.36 (77 mm 482 B0 B ik 6~10 80~140 96/149
2967.83 m, — & RIEL S U
1764.36~2967.83 D97 mm/(D77 mm ¥ 040 10~14 80~120 149

EEINICY/ S I/ I Y

RILO

1.3 2 s O 30 8l i (4 ]
1.3 S B 2U R 3h i A By AR HIL 2

(1) 75 B T 55 98 3 28 28 O Al L 1) 342 4 90 16 348
Iy — T ALAS o AR R B A K R B R E
IR VR A A T8 LB

(2) 3 BN 1] v 450 o i Iy |y 480 % [ A g R
9 3L [V T, W ORI, nT LLSE BRI At TR R 3
) [] A T ROR AR TR /N T Bl L 545 i, AT 3K
2T BRI ROR o

(3)7E I 3l #1443 ot 2O BE G i -
HEA GO AE By Lk R 0 2 2 T 3 8 A A

T[] s A s VR AT 4% 4 WA 4 Sk XA A Y
BTy ) 1 3% 7, BENS TR B AT B B PR
1.3.2  #g RGO 2 h R B R EOR

A 15 H 7EFL I 1210.87~1580 m % FH SYZX96
T 28 2% W0 XV Bl B 0E AT B E, SYZX 96 T 4 2% L
OB A T 52 G 2N 2 v AL R R 2 R O B
LI Bl e 1) 25 R 2 o DL TR P R B iy
BUIR BN R , BB Ah S A% 388 2 4 3k | DA T 52 B ol
I 6 gl 30 e fl B — E 0 B AR RCR
W2,

x2 AFRWOARHESEBEZRBOH IR
Table 2 Drilling results

il E 5 s fLE/m PR /m WA /) T P 3 E /[()(100 m) ]
TSO5 75 24 2 B0 il LA 0k 1000.00~1210.87  210.87 8.6 4.1
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T T AR T A A ok B R TEA

H & 2 0] 0, 58 4 2R 00 B HE Y TR A AR
5 il 5 B R 4.1°/100 m, 11 R FH 48 2R B0 X B R
Bl HE B IO AR AR AR B B AT 2.3°/100 m, L A
SRS B B BN AR ANHERR 2 K T2 AR S
HAW P ZE W2 HZE 5k F R AT LIui ] 48R
B 3V B e Al 3 6T L B LA A R
1.4 TSZ R a8 R B0 A H g H
1.41 TSz AEE B854y

TSZ I 2048 R IO B 250 WK 5.
1.4.2  TSZ AV i #HLEE

(1) TSZ ARG BB RT BN 073 mm 508, I Ui
089 mm .0, FOB AT BLEA R IERUR

(2) %k FLAME K 9.17 m, BLAZR &l B K B K N
Pl HAMEW A Z N E&Na 0 fLas B 8 R A

1 2 345 6

\
%\H —
1— 089 mm/O71 mm ¥ ¥k 3k ;2.3.5.7—0
97.5 mm & W AP FLEF ;4—O73 mm/(O89 mm &
DA% S 56— 089 mm L4 ;8—097 mm
4 NLAE K 5 9—073 mm & 04 ;5 10—077.5 mm
SR FLAR  11—0O77 mm £ W £ 4 %
Es5 TSZEEXRBZBLOMERE™

Fig.5 Schematic diagram of TSZ tower wireline coring tool
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Fig.6 Curves of inclination vs depth of the new (old) holes
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Table 3 Main specifications of LHE2000 series
wireline LWD tool
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WA /() 0~180 +0.2
Fr i/ () 0~360 +1.0
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Table 4 Main specifications of 5LZ73 PDM
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Fig.8 Drilling process flow chart of borehole

deviation correction and sidetracking
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Table 5 Reverse torsion angles for directional
drilling of NLSD-1 hole
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Fig.10 Calculation for matching-up of PDM,
drill bit and hole diameter
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Table 6 Summary of calculated maximum values and actual used sizes of the directional bit diameter at NLSD-1 hole

SV KA RE  SBAT R B AR 4/

BATEE R 0/ Rk EARTTR AR Sk PR A AT

fLAE D/mm L/mm mm ) BB o, /mm # d,/mm
97 1000 73 1.00 86 80 A1 84
97 1000 73 1.25 82 80
97 1000 65 1.00 90 75
97 1000 65 1.25 86 75
%7 NLSD-17LERRKRIEHE
Table 7 NLSD-1 hole deviation data
5 A LB /m AR /m BETf /() TR /((C)m] RS RS BAME/C) BEL/(CO)
1 523.56~523.96 0.40 0.1 0.250 LF-65 1.25 —
2 831.06~832.77 1.71 0.8 0.468 LF-65 1.25 —
3 1019.84~1021.64 1.80 0.6 0.333 51773 1.25 —
4 1076.86~1078.25 1.39 0.5 0.360 51773 1.25 —
5 1023.07~1028.89 5.81 1.8 0.310 LF-65 1.25 —
6 1099.94—1103.37 3.43 1.0 0.292 LF-65 1.25 —
7 1281.16~1282.53 1.37 0.5 0.365 LF-65 1.00 1.00
8  1315.60~1317.76 2.16 0.6 0.278 LF-65 1.00 1.00
9  1368.59~1370.18 1.59 0.6 0.377 LF-65 1.00 1.00
10 1674.20~1676.94 2.70 0.2 0.074 LF-54 1.00 —
11 1688.78~1691.98 3.20 1.1 0.344 LF-65 1.00 —
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Fig.11 Build rates of the directional drilling tools
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Fig.12 Schematic diagram of NLSD-1
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