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Research on optimum drilling string assembly design
for extra deep hole drilling

YIN Hao, LIANG Jian, SUN Jianhua
(The Institute of Exploration Techniques, CAGS, Lang fang Hebei 065000, China)

Abstract: The drill string is the core and key technology in deep land and deep water drilling for deep earth
exploration; however, with the limited allowable drilling depth, the drill string of a single specification is difficult to
meet the design requirements of 10000m extra deep continental scientific drilling and deep ocean drilling. In this
paper, by reducing the weight of the lower portion of the drill string and improving the strength of the upper
portion, the design of the drill string assembly is optimized. With the priority of tensile strength calculation, the
demand on the drill string strength is satisfied in consideration of the safety factor and tensile allowance in case of
dynamic loads and other complex situations, and the software for the drill string assembly design and safety
coefficient calculation is developed, which can realize the drill string assembly design and safety coefficient
calculation for different hole depths and drill rod structures.
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Fig.1 Software user interface for the ultimate drill string structure design
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Fig.2 Software user interface for the drill string structural safe factor design
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Table 1 Design parameters of the drill string for 10000m hole

HiFF ERVFFAME/ ENATREIR/  BNFFMORLEEE/  JEGREE/
9%k mm mm (tem™ %) MPa
1% 127 9.17 7.85 931
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5 % 168. 3 15. 20 7.85 1044
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Fig.3 Ultimate drill string structural design interface for 10000m hole

£ 2 10000 m $hEHZEN S
Table 2 Structural parameters of the drill string for 10000m hole
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Table 3 Design parameters of the drill string for 5000m hole

F4 5000 mEEEMSH
Table 4  Structural parameters of the drill string for 10000m hole
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Fig.4 Drill string structural design interface for 5000m wire-line coring hole
AR RN A5 B 5B AE 25 7 BAFTE— € 1Y SR BRAE
4 #ig T2 5 B FT PV B B AT BIORLBR 1] | Y8 3% 35 2

AR S 3 B A 4 A BT ELE I BF 5T, R R IR
BB A MR T B AT TR e AR SE
FH T A5 BR AL B 2548 55 25 5 AL B 45 K9 W P Is 0 Al A
HA MR IR 45 s .

(D 3E 3 B A B R P e KR4
TBETFCR, BT L e A ) RS RS AR R
EiFF A SRR BRI F A B A A A R R

(2)i AR, 45 1 T 10000 m 28 2 HUO
W PR AL B A A 7 5 5000 m 48 R BLOE T
B, T R S BT S BT R A AL G
HREZBMKR N FREE R LA — W

(3R ST FE 22 4 ZRBUR B B FF 42 3k 5 IR 4t
FUST AR AR 5 B FF A 458 5 8 3 T B D) AT B T R T 3R

JE FE A5 DR 3R 08 it T 4 Sk RO 9 BR A6 o 2F 10 0 AR AT 1
S B2 Sk 254 A1 D PE 35 2 ] i

(4) B 35 1) M R O TR R 245 X R AR S TR Y
TR Ry o L T R R R B A R R Y K
JET5 1

£ 22 JCHK ( References) :

C1]  phadtse, sloic B, 0 v, 46 5 2%t 28 v VR FL 28 22 B0 Bl TR
ABFFELI TR TR CH LA T8 ,2006,33(5) :46 —50.
SUN Jianhua, ZHANG Yonggin, ZHAO Haitao. et al. Re-
search on deep hole wire line core drilling tech. in complicated
stratum[ ] ]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling), 2006,33(5) :46—50.

(2] phadtse, ook B, B4, 45 TR FL 48 R UL B IR BOR SR XA &
TAEREELI ] B B%E 45 .2011,12(4) : 11— 14,

SUN Jianhua, ZHANG Yongqin, LIANG Jian, et al. Status



62

B TR CA o5 48 TR

2019 4 4 A

[3]

[4]

[5]

(6]

[7]

[8]

9]

and R & D approach of deep hole wire line core drilling tech-
nology[ J]. Equipment for Geotechnical Engineering. 2011,12
(4):11—14.

Eib AL E ORI R L)L TR CA L4 T
) ,2009,36(S1) :1—4.

WANG Da. Key technique of deep hole drlling[J]. Exploration
Engineering (Rock & Soil Drilling and Tunneling) , 2009, 36
(S1):1—4.

KRG A R AL O B R B S LD ] R R CE R R
£),2011,38(8):6—11.

ZHANG Peifeng. Analysis on deep-hole geological core drilling
[I]. Exploration Engineering (Rock & Soil Drilling and Tun-
neling), 2011,38(8):6—11.

ik BRI OC B Bl AR BOR 1R85 X SR L) T TR Ca
+ 4 4E TA),2011,38(11) :1—6.

ZHANG Jinchang. Challenges and countermeasures of key
drilling techniques for the deep prospecting[]J]. Exploration
Engineering (Rock & Soil Drilling and Tunneling), 2011, 38
(11):1—6.

TRAR AR IR O B AL A R T R B R 45 1) R A R L) ] R
B TR CH L4 T, 2010,37(1D) : 1—5.

ZHANG Wei. Discussion on casing program and drilling tools
match relation of ultra-deep geological core hole[ J]. Explora-
tion Engineering (Rock & Soil Drilling and Tunneling) , 2010,
37(11):1—5.

K B SCTLRR 2R TR B IR BOR B A A SR LT 1. b
,2010,84(6) :887—894.

ZHANG Jinchang, XIE Wenwei. Status of scientific drilling
technology for ultra-deep well [J]. Acta Geologica Sinica.,
2010,84(6):887—894.

PN BRI, 0 75 36, S N HAR R IR LA R IO AR R A
Be ik Iy &LV ARD TR O LA 4 T /), 2013,40(8) : 15,
17.

SUN Jianhua, CHEN Shixun, LIU Xiumei, et al. Diameter
series and drill pipe scheme for wire-line coring with small di-
ameter in ultra-deep borehole[]J]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling), 2013,40(8):1—5,17.
MOTHE  TER A AR R, 55 5 Z M 2 5 00 Bl A 50T 6
ARSI R T, 2004, 24(8) :47—49.

LIN Yuanhua, SHI Taihe, XU Xianguang, et al. Drill string

design of drilling complex formations and its application tech-

(10]

[11]

[12]

[13]

[14]

[15]

[16]

nique study[J]. Natural Gas Industry, 2004, 24(8):47—49,
Xue, Q., Leung, H., Huang, L., et al. Modeling of torsion-
al oscillation of drillstring dynamics [ J]. Nonlinear Dyn,
2019:1—17.

Befd M E R, E BN SF A RO A S 0 3 ) 24T o B
FE LR TR CA 8548 TR . 2017,44(7) ;34— 40.
LIANG Jian, GUO Baoke, WANG Zhigang, et al. Dynamics
behavior of compound drill string for wire line coring[J]. Ex-
ploration Engineering (Rock &. Soil Drilling and Tunneling) ,
2017,44(7) :34—40.

25 R B AR R BT R R LT DL A A AR, 1991, 12
(2):132—138.

LI Zijun. Design and criterion of a drill pipe under tension[]].
Acta Petrolei Sinica, 1991,12(2):132—138.

AR OCF IR IR A BT — 2 1a) B[] . R DR A A B o
#,1979,(2) . 74—86.

ZHANG Jianqun. Some problems about drill string design in
deep well[J]. Journal of Daqing Petroleum Institute, 1979,
(2):74—86.

gl ph g A L BRI B AT AE 2 1 B 5k LCT//
W E S TREVEAS ST AREEZREY TERECGE £
B T $ R 22 R S AR 2 1B 34 2011, 38 (S1) - 432 —
437.

LIANG Jian, SUN Jianhua. Analysis and calculation of forces
on drill string for scientific super-deep drilling[ J]. Mineral
Engineering Committee, Geological Society of China. Special
for the Sixteenth National Exploration Engineering (Drilling
and Tunneling) Academic Conferences, 2011,38(S1):432—
437.

RO « BT« ARG A O B 252 T3 LML M B A,
1980.

(CCCP) P. A. ranmxymen. Practical calculation of core drill-
ing[ M. Beijing: Geological Publishing House, 1980.

Fib TR A5 T AR TN MO R RV < bR R R
i, 2014,

WANG Da, HE Yuanxin, et al. Geological drilling manual
[M]. Changsha Hunan: Central South University Press.,
2014.

(%4t $hm )



