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A quantitative evaluation method of drilling risks based on
uncertainty analysis theory

SHENG Yanan', GUAN Zhichuan', LUO Ming”, LI Wentuo’, XU Yugiang'

(1. School of Petroleum Engineering in China University of Petroleum( East China) , Qingdao 266580, China;
2. Zhanjiang Branch, CNOOC ( China) Company Limited, Zhanjiang 524057, China)

Abstract: In order to establish a quantitative evaluation method of drilling risks, firstly, the uncertainty of the formation pres-
sure and the equivalent circulation density of drilling fluids were analyzed and the probability distributions of formation pres-
sure and equivalent circulation density of drilling fluids were obtained. Then based on the theory of generalized stress and
strength interference, a quantitative evaluation method of drilling risks was established. In this method, the generalized stress
is defined as the risk factor, which is the equivalent circulation density of drilling fluid. The generalized intensity is defined
as the safety factor, which is the formation pressure. A risk function is also defined. The results of case studies indicate that
this method can be used to predict the probability of the drilling risks, which were in good agreement with the actual drilling
scenarios.

Keywords : drilling risk evaluation; formation pressure with credibility; uncertainty; Monte Carlo simulation

g b MBI R 2B B m A R TS T TR S TR RO
MRE B IR ) 2 SO AN B P i ORI N T Ik ST R G kA B
SRR WIMESR AR ZE T RO AGBAOE T3 WEPRZ N EMEer R, TSR], etk
TRDRAFA S P ER I KA . ENShAEX R PPO A R0 T L 1 L sl 2 2 i = v

I #E B8 .2018-05-05

BE&WA . FHEARPEIESWH (51574275) 5+ =R EEF A S A R RHE BRI H (CNOOC-K] 135 ZDXM 24 LTD Z) 01)
PEE BT AR (1989-) , 53 BEHWF5 A F5T O il A TR XU PEAT , I B &5 k3T . E—mail : shengyanan_upc@ 163. com,
BHEE A EN(1959-) , T, B2 A WA T 00, WF5E 7 1 BRI BRI 5 B S sl IR 20 TR, E-

mail ; guanzhch@ upe. edu. cn,



- 92. T E G HKFFIR(ERAFR)

2019 4 A

W Bt T Al B9 2 4 BESR TN A b B 5T —
TS A M TR PR B I TR XU R
Trik o EE G KRB EEN R —
(14 M J2= s 7 T 45 2R 04 A 1 1, A T A
W JZ TR 15 SR BT SR R I AN I A A B T
WA 5 B LR A s B, BT RN
55 T 95 BE S S o T R URS: E TS
FREAT LB

1 MEFEARHEME

b2 TR0 4 B AN o P S T T
KU & A I BN R 2 — Ak — R F R T
ST BE MR R S shE p g kY TRy
TR A M2 T RN P B — (L, e A TR
(AR R 50 A DX [R] , SRR REAS (i TR A B3 0 M S 4
FEEIMGEE . BACKEURREME 1 Fis,

| s R |

PR E

I

anx - Vim

G,= Gy Fillippone¥% i+ 5 LR E 71
Vo Vo I RS R
oo (v MR
n=1In (TG:J /In [7”} ——»|  R¥EBatonik R IS !
A RT3 0
| stpamsmsst | I
V)" SO TR B WG
Go= Gy~ (Go= Gy |- | awREmEARES | FMA RS
e T
¥
| awmmEs s, |

1 aWFEEMEENKERR

Fig.1 Calculation flowchart of formation pressure profile with credibility
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Fig.2 Interference model principle between

distribution of pore pressure and ECD
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Fig.5 Probability distribution of equivalent
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