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Simulation on wellbore pressure during dynamic kill drilling in deep water
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Abstract ; Dynamic kill drilling technology can effectively handle the well kick, loss of circulation or wellbore collapse during surface drill-
ing of deep water. In order to figure out the pressure variation characteristics of dynamic kill drilling in deep water, this paper estab-
lished a physical model of wellbore in dynamic kill drilling in combination with the basic theory of dynamic kill drilling. By setting up the
initial flow rate and change rates of seawater flow rate and weighted drilling fluid flow rate, it derived the wellbore pressure computation
model in variable flow rate and variable density scheme. According to the field data of Mexico Gulf deep water drilling, it calculated the
annualar density, annualar pressure, annular pressure loss, and bottom hole pressure during dynamic kill drilling. "he results demon-
strated that the key step of dynamic kill drilling technology is controlling the mixture density by regulating the flow rate of sea water and
weighted drilling fluid in timely, therefore, the annular fluid column pressure in drilling process is controlled, which is favorable to safe-
ty drilling in surface of deep water. Rate of penetration (ROP) has a great effect on bottom hole pressure in dynamic kill drilling. The
additional density generated by cuttings increases with the increase of ROP, causing a larger bottom hole pressure.

Key words:dynamic kill drilling; wellbore pressure; flow rate; density; deep water

SR AT S BT A LD X IEAL. BOK 23 B A IR 0 AR L], A b 22 4R . 2015, 36 (1) : 232-237.
Cite : Fu Jianhong, Feng Jian,Chen Ping, Wei Hongshu, Liu Zhengli. Simulation on wellbore pressure during dynamic kill drilling in

deep water[ J]. Acta Petrolei Sinica,2015,36(1):232-237.

BROK To PR 7K 8 4R J2 5l I 52 g 7K R BE ik v PR B 1Y) e R R R M, i e bR R, G B IR T TE T
U, EBEAEAE 2 DT A ORISR A o R 3 #E il » B e % ST A 00 5 1 £ s T AT
R IR B R ZE R KRR 5 AR 3 DA B v RV 2 R s i o B Ak e A s . s S
25 R T U GBS RO oK 22 4 O B Mt s, TR SR He Al He AR R il e bR (] B — R e sE R,
FHREF T ERBERER: OFLLBERE D, B TE AN WK SN E 4L H W% — € L@ o B SR K &
KEBERTHS LEEZ, FEFRETMZEZE N GUIR A, FFAR PR RE RS M= e 7 W R 4t M ) 4 RS2 R
R 1B 1 2 52 e SEAR B AR #h 2 FL B ) Ak W g K RN EE A S VRIR A LG 8] 5 DA TT S AR 4 A
HENZEHZEAKR, Z2FEEORE . G4 FH A K e IR K R P A A S B A R
B0 E . [H 50T AR 4 T (20112X05026-001-04) ¥ B
F—1EE T, H 1964 45 6 A4, 1985 L FEVH R A I 5e °F L 24 {1987 VR A 2 Be il 4 24 v BT VI R A oK =4 #0422 FH =+

TZH¥ 5095 148, Email:{ujianhong@126. com
BEEE.BE F. 5195243 A 92 F 5K AMAMFRE L ¥ 0, IEABEA MK FLE, TEAFMAH LRI FE 55 TE,

Email:chenping@swpu. edu. cn




%2

b 2T 55 < TR K Bl A Tl O 4 s g AR AL 233

77 0478 B EE BHL R 7 1 H- 1l R 4

H T, 56 T 3h 245 B 5 86 o 18 5 0 B9 3 5 A0 23 A
B T AR AR AR X, 18 S R VA K R N R B TR
A HE B L 0 KE AR R BRI R L TE RN IR T B9
A, BEREDSEHEH A RE T
HEE AR A O R R 1 B O ik B R E —
AR i AR S AR AL, 2T T BUR KB LA
ASC 8 B ] 728 A T 2 A, T HL [R] — B 220 o R 9 % R
WA [A] 45 6 W8 B 20 23 15 7 1 I 2 6 56 9 B i
HEE AR, SEB S A I 8 R D4R . B & L T A
7 ) Y PR R, #E 5 T AR AR R R BEAR SUT Y
By e A AL R AR 4% 88 VY =T 18 UROK 3h A e Bl 52
BIHEAT TR M Hr

1 YRR

22 W% % BT 7 43 A0 WA BN B IR B LR L A D
TR QWA AT K48 QA F BT W OA
2 [ B AR RS B X 25 R RE O RS

AR AR YERENE 1 iR, V.
Vo Vo Vo 3R AT 9 BE E P BE HE AN IR S B AT
SRR MR AL, m’ s L, RWESFF KB, ms Le HETEK
FEom; Hoo R KER B, m; H() 2 ¢ B ZE 3 AT 2
FFOMER m, XERMAZE#HATEITR S A
B H RS AR 15— K E S0 R [ BT
W CEENMRESEEELERENE - MRTKE,
{PBSRAA R — BT . D, hEE i G o FHF O EIR L AL Y
TEATAE MRTTHEEF I MER, ENMAE
it 7 B B4 G 5 T B S 01 A0 BB B AR 55, R X R A BT
BN, FRES IR R R B B TT R R s

F O

H(t) H,,

L

uuuuu

1 HEEHSGFHEYER-ER
Fig.1 Physical model of wellbore in dynamic kill drilling
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Table 1  Drilling string structure
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Fig.2 Distribution of annular fluid density at different well depth
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Fig.3 Distribution of annular pressure at different well depth
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Fig.4 Relation of annular pressure loss and circulation time
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