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An improved casing design method and its application
in deepwater drilling

KE Ke', GUAN Zhichuan®, WANG Zhiyuan®, LU Baoping'

(1. Research Institute of Petroleum Engineering ,SINOPEC, Beijing 100101, China;
2. School of Petroleum Engineering in China University of Petroleum ,Qingdao 266580, China)

Abstract: In conventional casing designs for oil and gas well drilling, all the design coefficients used for the determination of
safe drilling fluid density window are defined by empirical evaluation or statistical methods, and a consistent value of each co-
efficient is taken for all well sections. For drilling under complicated conditions, especially in deepwater drilling and at high
temperature and high pressure (HTHP) conditions or for ultra-deep wells, the safe drilling fluid density window required is
much narrower, and the conventional casing design method is not appropriate. When the values of the design coefficients are
taken too low, it may lead to less safe drilling conditions, but when they are too high, it can waste some safe drilling fluid
window space, resulting unnecessary casing and drilling cost. In this paper, an improved casing design method was pro-
posed, in which each design coefficient needed to be calculated and determined based on the well structure in order to opti-
mize the safe drilling fluid density window. The new method has been applied for a case study of a deepwater well in west of
Africa, and the results show that the wellbore size, depth and the drilling string size have significant influence on the deter-
mination of the design coefficients' values.
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Table 1 Initial casing program design results

FHIRR BEER AR iR B
SF/mm SF/mm J&/m il B/ ( g-cm’3 )
762.0 1758 {5V 1.03
660. 4 508.0 2389 K 1.03
444.5 339.7 2835 SBM 1.13
311.2 244.5 3385 SBM 1.22
215.9 203.2 3580 SBM 1.31

RIEWIAL VTR, BRI RS — R
BE N ARE  MZE I BL 0 E A 4G 7 %
W2, BT R KL I 1,13 g/
em’ , DU, SPEREEE N 30 mPa - s, ARG N
15 Pa, IEF A UEHER N 50 L/s, R4S HOTH
wIut R

®2 E-EEAREERRBEHEGRS
Table 2 BHA of the 1* technical casing well section

Sk I/ Wies  KE/
mm mm m
Bk 444. 500 0.3048
Bk 228. 600 88.900  0.9144
ARC 5 209. 550 71.374  7.6200
Power Pulse MWD 213.614 149.860 7.9248
HRIERR TIH 444.5 AR{K203.2  76.200 1.8288
B 203. 200 73.025  9.1440
HIERS JI3E 444.5 A4k 203.200 76.200 1.8288
HliE 203. 200 73.025 27.4320
eSS 177. 800 76.200 1.2192
TN ES T 127. 000 76.200 85.0392
e 165. 100 57.150  9.1440
IR 127. 000 76.200 47.2440
TS 127. 000 107. 950 —

W AR TR A 24 B e b i
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Table 3 Improved casing program design results

FHIR R EBER FAR IR BT A

5F/mm 5F/mm J&/m i) R/ ( g cm™? )
762.0 1758 [EYIN 1.03

660. 4 508.0 2389 K 1.03

444.5 339.7 3015 SBM 1. 15

311.2 244.5 3580 SBM 1.26

T AL GE A L REN & LT A B A i
HWOT ik, BRI S A BT T R Nk 4 PR
R4 REFELTER

Table 4 Conventional casing program design results

FIRR EBER FAR  #IRE i

<} /mm 5}/ mm F£/m 2 B/ (g + em™)
762.0 1758 K 1.03

660. 4 508.0 2389 K 1.03

444.5 339.7 2763 SBM 1.12

311.2 244.5 3372 SBM 1.21

215.9 203.2 3580 SBM 1.32

X HAR G 7 I A Jm BT VR BT 45 2R Al A
SR T30 v DU JEE 3t P PH 22 2 B
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BT S5 R B T S AN 00, R ATk
BT BB AT AR, R,
LA T OB PRI Bt R BUREXT
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Table 5 Comparison of actual casing program

and design results

JHIRRL BER WIFTA SEBRTFA BRREE/
<F/mm 5t/ mm WRE/m WIE/m (g+em™)
762.0 1758 1763 1.03
660. 4 508.0 2389 2383 1.03
444.5 339.7 3015 3101 1.13 ~1.17
311.2 244.5 3580 3555 1.25 ~1.30
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