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Overall performance study on P110SS sulfur-resistant
casing in the high sulfide gas well annulus protection fluid
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Abstract: The behaviors of corrosion and galvanic nickel based alloy couple of sulfur-resistant
casing P110SS in the high sulfide gas well annulus protection fluid were studied. This study was
conducted in a high temperature/pressure reactor which simulated the operating environment of
oil ring annulus in Puguang Gas Field well. In addition, P110SS sulfur-resistant casing overall
performance such as collapse strength, pipe body yield strength and internal pressure strength
was also analyzed. Without the presence of hyperbaric H,S/CQO,, the annulus protection fluid
protected the casing excellently and the galvanic accelerated couple corrosion on P110SS casing
was not significant. Thus, the collapse strength, pipe body yield strength and internal pressure
strength of P110SS casing were reduced slightly. However, in the hyperbaric environment of
H,S 5. 0MPa , CO; 3. 0MPa, the annulus protection fluid did not protect the casing properly and
the corrosion rate was increased by around 100 times. Additionally, the galvanic accelerated cou-
ple corrosion on P110SS casing was significant. As a consequence, the performance of P110SS
casing including the collapse strength, pipe body yield strength and internal pressure strength
was decreased considerably.
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Table 1 Basic performance parameters of P110SS casing

Shie/ BER/ WAR/ JEIRMRE/ B/

mm mm mm MPa N+m

| mow

177.8 12.65 152.5  797.7 5110 B JE MR S0hR o 12 4

JEZE N N, BR %0, N, 8 K % 40 MPa, J& H, S Al
CO,;p(H,$)5.0 MPa, p(CO,)3. 0 MPa, N, 1 [k %
40 MPa, B[] 7 KRB 90°C.,
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Table 2 Corrosion behavior of material in annulus protection fluid

JEHER/ (mm e a )

P110SS 825 718 825+P110SS 718+P110SS

90 C, &

S 1 CO, 0.008 0.005 0.003 0.013 0.017
90 C sPuyss

5.0 MPa, 0.297 0.010 0.068 0. 452 0. 634
peo, 3.0 MPa
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Fig.1 Corrosion morpholony of material in annulus protection fluid

El2 825+P110SS 1B /& imE 55
Fig.2 Corrosion morphology of 825+P110SS galvanic couple

B3 718+P110SS B3 /& imAL 55
Fig.3 Corrosion morphology of 718+P110SS galvanic couple
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Table 3 Collapse strength variation of P110SS casing
with service time(without H, S and CO,)
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Table 4 Collapse strength variation of P110SS casing

with service time(at H,S 5.0 MPa and CO, 3.0 MPa)

MR i Bak BESME fE BB fubR
W O#EA/ W/ SEEEE WRE BE/ TR/

Fommea ! mm  JEWL 7% MPa %
0 0.297 0 14.05534 ¥AMEFFE 93.26 100
1 0.297 0.297 14.39326 ¥8PEEFE 88.99  95.42
5 0.297 1.485 15.92476 ¥AYEEFEE 71.92  77.12
10 0.297 2.970 18.36777 ¥APE#EE 50.59  54.25
12 0.297 3.564 19.56857 ¥AMEHFE 42.06 45.10
13 0.297 3.861 20.22983 JFEH B 38.12  40.87
19 0.297 5.643 25.37463 IEHFH 21.47 23.02
20 0.297 5.940 26.49776 #PEEFE 18.79  20.14
30 0.297 8.910 47.54011 #¥EErE% 3.14  3.37

Med JEph SoE EESME BUET P DU
Ml g/ W/ SEEEE mE O WRE/ R/

Fmmea ! mm JEKLL Vi3 MPa %
0 0.008 0 14.05534 ¥PEEFEE 93.26 100

0
1 0.008 0.008 14.06423 ¥APEEFH 93.14 99,87
5 0.008 0.040 14.09992 ¥AMEEFEL 92.68  99.38

0

0

0

10 0.008 0.080 14.14479 ¥APEFFEE 92.11  98.77
20 0.008 0.160 14.23539 ¥PEEFE& 90.96  97.53

30 008 0.240 14.32716 ¥MHH % 89.81  96.30
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Table 5 Pipe body yield strength variation of P110SS
casing with service time(without H, S and CO,)

ik 1% J& ik =R (ERUNH =R N &Y
Fisf [ AR/ i/ SR/ TR/

A mm=*a ' mm kN %

0 0.008 0 5232.85 100

1 0.008 0.008 5229.79 99. 94

5 0.008 0. 040 5217. 56 99.71

10 0.008 0. 080 5202. 27 99. 42

20 0.008 0.160 5171. 66 98. 83

30 0.008 0. 240 5141.03 98. 25
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Table 6 Pipe body yield strength variation of P110SS casing
with service time(at H,S 5.0 MPa and CO, 3.0 MPa)

ke 15 J& ity P8/ BRI R R
5 ] HR/ i/ R/ TR/

e mm:*+a ' mm kN %

0 0.297 0 5232. 85 100

1 0. 297 0. 297 5119.18 97.83

5 0.297 1. 485 4660. 08 89. 05

10 0.297 2.970 4076. 27 77.89

20 0.297 5. 940 2875.51 54.95

30 0.297 8.910 1630. 57 31.16
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Table 7 Internal pressure strength variation of P110SS
casing with service time(without H, S and CO,)
Jie 15 & ok S84 LA PN R
M R/ W/ R E / TR/
4 mmea ! mm MPa %
0 0.008 0 99. 31 100
1 0.008 0.008 99. 25 99.94
5 0.008 0. 04 99. 00 99. 69
10 0.008 0.08 98. 69 99. 38
20 0.008 0.16 98. 06 98. 74
30 0.008 0. 24 97.43 98. 11

Rk R A 2 P F R kiR R4S

(2) £ p(H,S )5.0 MPa, p(CO,) 3.0 MPa
B, P110SS (4T P9 He 5 32 B iz 4% B 1] 7 22 £k DL 3
8. 5 4F J5, P110SS it W FE 38 B N Ji 45 (H 1
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Table 8 Internal pressure strength variation of P110SS casing
with service time(at H,S 5.0 MPa and CO, 3.0 MPa)
ik 15 & it =R BN E B i
s Ji A/ i/ S/ TR/

4E mme*a ! mm MPa %
0 0.297 0 99. 31 100
1 0.297 0.297 96. 98 97.65
5 0. 297 1.485 87. 66 88. 27
10 0.297 2.970 76.00 76.53
20 0.297 5.940 52.68 53.05
30 0.297 8.910 29. 36 29.56
E AR R R R 2 P F e B ikak R AT S

3 #ieEEY

(D fETE H. S Al CO, 10, 348 R 47 Wl X
P110SS PRy 8 R AR 5 4 o o 8 il P110SS J
Tl RO AN 83 5 IR 30 4R )5 . P110SS $ifin &4 1)
PUHT SR i R T A B R T D T R R AT g oA B
JF A B 90. 0% LA |,

(2) 1E p(H,S 5.0 MPa,p(CO,) 3.0 MPa ¥
FAEF A RIS RCR AT, P110SS J bt ™
R b R R AR R Pl B P110SS JE
AR 3% s PL10SS HLBi 24 A b Br S i
(U a7 DA R O Y =

(3) FHBMERZ & H, S 153 %15 0 (BJE
Th e B S R AP HOBORE 23 B pH M R ) L 05 |
SR U] X i DR A it

5 X X o

(17 Fk A, ZeJka0, Dopl, S5, WIFIAT Ho S B 8 il 52 56 ffF 5t
()] A 59 % . 2004, 31(6): 95-97.

[2] sk 242, O 55, BB XTI 9 CO, /Ho S JE il i 3R 1
L], AOEMRYT,2004,37(4) ; 38-39.

[3] ki, =42, L 5. BT 5B H CO2/Ho S i hh 3 R 1y
KE[T]. B,2005,28(5): 24-27.

(4] AHB,ERY L BEe%E. HHFImES N CrMo ML T L A
B AR AT 1], WA AR 2008, (5) :49-54.

(5] 2. Wit 25 B /NG, 55, BB L COL M H, S 277 I Y Ji5 ik
HLEBFFELT]. A5 R T, 2005,34(3) : 213-215.

[6] XBukik, 24, Wk e, ® & HeS BEEdh CO X P110 EE N
LU AT R sZ e 0], AT S KRR T, 2011,40(3) 1 275-
297.

o ROV O POPVOPN

Wk B W1 .2012-07-11; #R4E . D2 E





