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Abstract: At present, sustained casing pressure (SCP) occurs frequently in the development of high temperature and

high pressure gas wells, indicating that leakage happens along the well, and the well integrity is damaged. The basic

cause for sustained casing pressure is failure of the well barrier, which leads to abnormal annular pressure in gas wells

and

hence threatens safe production of gas wells. It makes sense to analyze the annular pressure build up test data to

evaluate the leakage rate of cement sheaths and control the risk of SCP. Five SCP modes were analyzed, with the

mathematic model established for gas infiltration flow in the two cases where both cement returns and doesn’t returns to

surface. The cement integrity was evaluated using the annulus pressure diagnosis test data, which could not only predict

the trend of the annulus pressure, but also obtain the equivalent leakage rate of the cement sheaths. The results of this

paper can be used to conduct the cementing design and provide references for management and control of sustained

casing pressure.

Key words: high temperature and high pressure gas wells; sustained casing pressure; diagnosis test; mathematic model;
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Fig.1 Pressure-rebuild mode in the case of conventional

abnormal pressure after pressure relief
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Fig.2 ‘S’tpye annulus pressure-rebuild mode

after pressure relief
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Fig.3 Long time annulus pressure-rebuild mode

after pressure relief
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Fig.4 Quick annulus pressure-bleed mode
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Fig.5 Long time annulus pressure-bleed mode
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Fig.6 Flow paths of gas leakage in different

annulus medium
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Table 1 Fluid properties and medium distribution

in the B annulus of Well X
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Fig.7 Field pressure testing curve for the

B annulus of Well X

TR, [ K IR IR 45 R AP E LT,
HB % — M AE0.001 mD AN, FLBR R ~F <2 pm.,
AR AT B KRR A2 B % 2R S E N
PAESHUEEE R MK SR, PGS REW K

PRI A B B R IT o T 45 R 00T 1 S8 56
{8 ,7 0.35 mD A2 47, B WK A B4 25 7K U6 BF AT g A7 7E it
T, K Ve 2 58 B M2 40

5 ;. p=95MPa
40 - TR AR i k=0. 35mD
35 =

30

& 25

\
S

0010 20 30 40 50 60 70 80 90
i) /d
E8 XHBAZTEAMIHLSELMESHEITLIL

Fig.8 Comparison of the pressure test curve and the

theoretical fitting curve for the B annulus of Well X

L AR LA A5 B 0 2 B K e B i
BREBARSKEAEH Y EBESRE, FEALTNH
AR B [ I i 25 T B0 K U I P f 2 4 R K R ER AR
— B RWEMAR . RS R AORE EREEN K
VAN @7 e T B NS (= N N 17 e O . R U
W& 718 95 MPa ki, B ¥75 J& J3 M 07k % 36 MPa,
75 28 dJ5 ¥k 2 38 MPa 3 {45 2 .

3.2 JKYRR FEH A ER A S A R il £k 0 B
(CH=7)

DL X C 325 Fe 7 337 003K il 268 481, 481 43
FrokK e Hig 2 0N . X C 3 e ) e il &
Ja , HAR A i 2 Bk AL 24N B, A 9 i

35
30 F e
i P
©

=07 M

<

1

e

15} E,.p“?

_.
o

T
Ao

0 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400
fFa)/d

B9 XH CIZENIIHMIK £

Fig.9 Field pressure testing curve for

the C annulus of Well X
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Fig.10 Comparison of the pressure test curve and the

theoretical fitting curve for the C annulus of Well X
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