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Thermal stress analysis on bottom hole rock in gas drilling

ZHANG Hong-yun, GAO De-li, GUO Bo-yun

(Key Laboratory of Petroleum Engineering of Ministry of Education in China University of Petroleum, Beijing 102249, China)

Abstract: Heat transfer phenomena between low temperature gas caused by Joule-Thomson cooling effect and formation were
studied. The bottom hole temperature was calculated by heat conduction and thermoelasticity theory method. A steady state
temperature and thermal stress distribution model of bottom hole rock was developed, and the distribution laws of bottom hole
rock temperature and thermal stress under steady and unsteady state were analyzed. The results show that a low temperature
zone exists near bottom hole, the radial thermal stress together with the tensile siress generated by negative pressure differ-
ence enhances the bottom hole rock deformation to the wellbore and leads to rock breaking. The bottom hole rock thermal
stress increases with bottom hole gas temperature decreasing, and maintaining certain bottom hole temperature helps rock
breaking and the penetration rate increase. Time has a major influence on bottom hole rock thermal stress, and the effect of
time can't be ignored when the low temperature bottom hole problems are studied.
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Fig.1 Analysis model of bottom hole rock temperature
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Fig.2 Temperature distribution of bottom hole rock

M T e G R BAR/N H IR M £ A7 A
AR Bl BEAR HE | 70 - IR AR 1) B AR /N A 31 il P T
IR B A2 IR . IR TR AR )
Dbt 22 5 B 5 5 — i 20 b 22 R 25 R A A, R 1
BioR

ARG B S R e R B E , B Sk R T b T
FRARARAS A WA, 7 £ - — 7 At v 0 000 A2
R IR BEAR T 2= e A B B R 2SR TR R
A AT S I HE R RS A A P A, DT )2 5 £
RERTmEIRR R AR, b T LA R
BATIT IR BETH A A1 A AN Z BRG], oA ) B g

FEAE IR BN A L AR B e R A A
SRR R ARG B R 4IRS AR
P, HJRAE GUR 22 26 AF T 7 A ) N B BN g
AT Z e 7R 32 B BRI, 7 A= B

K 3 NERSHHERR SR O T IR A A i #
J1o0A o RS A 52 B A 1) RN T B TR I 5 £
LY ITEE PNt S SNENE] i ER e CINERS - DNIPZS
Hik/ N AFAE— A, B2 nTRAE ] =2 s i,
TEHIRARIEEES 0. 11 m AR B © 28 05y I 4 b 2
T B 3 R RAR MIFE RS 0. 11 m A4 8] $N T8
TRERIE LR 22 X R A7 BN B 2



%3145 %1H

Mk =, & AR I IR B B O A 547 - 73 -

MEGSLERTE 10 m/s 1=2 s I BEUEREE 0. 005 m, 42
[ B 3 SO0 i R A B 5 JEE 0002 m, 158 B 4 Sk
Bl i 3k R TP 2 B AR [ PN ) B AL | X T Sk
wHAHF,
*x1 HEEAREWEE
Table 1 Computing value of bottom hole rock

temperature difference
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Fig.3 Radial thermal stress distribution of bottom hole rock
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Fig.4 Tangential thermal stress distribution of bottom hole rock
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Analysis of equivalent stress on casings after casing wear in deep
salt-gypsum formation

GE Wei-feng', CHEN Mian', JIN Yan', LU Yun-hu', ZHANG Fei*, HOU Bing'

(1. State Key Laboratory of Petroleum Resources and Prospecting in China University of Petroleum, Beijing 102249, China;
2. China National Petroleum Offshore Engineering Company Limited, Tianjin Branch, Tianjin 300451, China)

Abstract ; Aimed to the problems of casing collapse induced by the combined effect of salt-gypsum creep and casing wear, the
creep parameters of the salt-gypsum formation were determined by salt creep experiments. The effects of salt creep, wear rate and
wear position on the equivalent stress on casings were analyzed by considering rock salt creep in non-uniform in-situ stress field.
The results show that the ability resisting external loads of worn casing is reduced by formation creep, and the nonuniformity of e-
quivalent stress on casings increases. The equivalent stress on casings increases gradually with creep time increasing and reaches
balance in one year or so. The equivalent stress on casings and its nonuniformity increase with the wear depth increasing. The dis-
tribution of equivalent stress on casing varies with the casing wear position, and when the wear position locates along the direction
of the minimum in-situ stress, equivalent stress on casing could be the largest which leads to the casing being failed more easily.
The maximum equivalent stress on casings is in the direction of the minimum horizontal stress when the casing has a little wear.
When the wear position locates along the direction of the maximum in-situ stress, the variation of the equivalent stress on casing
with the wear rate is small only when the casing has a little wear.

Key words: rock salt creep; wear rate; wear position; equivalent stress on casings
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