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Anti-Gas Channeling Technology with Gas-Block Plug for High Temperature
and High Pressure Wells in the Periphery of the Tahe Oilfield

CHAI Long, LIN Yongxue,JING Junbin, HAN Zixuan
(Sinopec Research Institute of Petrolewm Engineering, Beijing,100101, China)

Abstract: Excessive gas channeling velocity is a big challenge in the Ordovician high-temperature and
high-pressure(HTHP)reservoirs along the periphery of the Tahe Oilfield, Xinjiang. To solve this problem,
an analysis was conducted on the mechanisms and influencing factors of oil/gas migration. The study con-
cluded that the main factors affecting the oil/gas migration were the gel strength and the surface tension of
{luids in the wellbore. Hence,researchers developed an anti-gas channeling technology with gas-block plug.
In this process.researchers selected key treatment agents for gas blocking,such as high temperature rheo-
logical modifier SMRM, surface tension modifier SMSM and high temperature fluid loss additive SMPFL.
Thus it was possible to match high temperature resistant gas-block plug regimes and processes. The gas-block
plug is resistant temperature as high as 200 °C ,while the surface tension was lower than 22 mN/m. When
the gel strength was higher than 30 Pa at high temperature, there was a good level of compatibility with the
mud in the wellbore. The anti-gas channeling technology were applied in 5 wells with severe gas invasion in
periphery of the Tahe Oilfield. The techniques were then respectively matched with the operations like
drilling,logging,coring and completion. The application results showed that the gas channeling velocity was re-
duced by more than 75% , the safety operation period was extended,and the drilling safety and efficiency were im-
proved. The successful development and application of high temperature resistant gas-block plug could provide a
safe and effective well control measure for the drilling and completion of gas invasion HTHP reservoirs.
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Fig. 1 Buoyances under various density drilling fluids and

well depths of 1L methane at surface status
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Fig. 2 The influence of surface tension on the up-

ward velocity of low density ball
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Table 1 The upward velocity of low density ball in various low density fluids
T BT B FBRE/  BECRIE/ SRk LR/
A JIL
$600 $300 $200 $100 3 (mPa « s) Pa (mm s~
K 2 1 0 0 0 1.0 0 37.5
T Bl AR 45 30 24 15 2 22.5 1 3.0
S i 2 23 23 23 23 22 11.5 8 0

Jiterm R 120 CAE AT, T VR 2 I R Hb X 38 B 2R 6
2 AT SRR J2 200 C IR R E R, It A HUIRAE S BRI 3
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PRI LR P 4 0] — S A D L (R HL i RE
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YL 7E 200 “CF #4616 h SRS 1E 50 °C T #4728
PEM, 25 RN 3R 2 s . IR 20T LLFE L, R %
4k £ HEC AR &% HE300 76 200 C F %1k
16 h J& ¥ VEZE B2 KR B A%, 2 90 IR, BE AR R &
FUIHR s SMRM 2405 8 ¥ Jy ik — B 3t i, 35 %)
6. LA B dtm iR UEN . Wi a s
i . P H SMRM iR 4. 0%~8. 0%,
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Table 2 Evaluation on a high temperature resistant rheology modifier

7S B BT A SR/
75 it Jy L 3G - #8171 /Pa B H
$600  $300  $200  $100 6 $3 (mPa « s)
AL 31 19 14 8 1 0.5 12 3.5 0.29
1 4. 0%KCl+1. 0% HE300
s 4 2 1 0.5 0 0 2 0 0
AT 52 36 23 13.0 6 5.0 16 10.0 0.63
2 4.0%KClH+1. 0% HEC
XA 5 3 2 1.0 0 0 2 0.5 0.25
ZAkni 24 20 19 16.0 9 8 4 8.0 2. 00
3 4. 0%KCI+1. 0% SMRM
EA A 14 13 13 13.0 16 16.0 1 6.0 6. 00
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BB SE IO X 8k i U2 R R v L S T 5K A
T MR AR 200 °C o 2= B R BH B 7~ 2 1 44 57
DC-551 .1 ke BE Wi W2 41 SDS. A #L Ak 3= 18 17 1 71
Si-SMFl Bk 28 35 187 5K 77 9 55 57 SMSM 28 it i i
R 2 1] 1 Ak BRI A B JE K (4. 0% KCL+4. 0%
SMRM) Hr, M3 H 22 200 °C /& 16 2 AL BT 5 i %
sk R WK 3. NERIFTLLE M, I A SMSM
() 60K 28 3k e Ak IS AT B AT B i R gk g, 3R
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Table 3  Performances evaluation on the pre/post ageing of

various surface tension modifiers

FI5K )/ (mN » m~1)

AL 7

Ak A A
4. 0% KCl+4. 0% SMRM+
31.5 45. 6
0.1%SDS
4. 0% KCl+4. 0% SMRM+
i 15. 6 42.3
0. 1%Si-SM
4. 0% KCl+4. 0% SMRM+
21.3 23.7
0.1%DC-551
4. 0% KCl+4. 0% SMRM+
17.4 19. 1

0.1%SMSM
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Table 4 Optimization on high temperature resistant and viscosity enhancer/filtrate reducer

7N B BT A YA R R/ i/
Wi )y F At - JE K /mL
$600  $300  $200 4100 6 #3 (mPa « s) Pa
AL 24 20 9 8 9 8 4 8.0
FIk
Zi)E 14 13 13 13 13 13 1 6.0 78.6
Ak 82 58 13 11 13 11 24 17.0
FA +1. 0% Dristemp
s 36 26 12 10 12 10 10 8.0 13.2
Ak 86 62 14 12 14 12 24 19.0
FI 41, 0% DriscalD
XA 38 28 17 14 17 14 10 9.0 11. 4
AL 74 54 12 10 12 10 20 17.0
g +1. 0% SMPFL
Zf)E 34 24 14 10 14 10 10 7.0 10. 2
Ak 68 50 10 8 10 8 18 16.0
HAE+1.0%ST -180
s 17 13 9 8 9 8 4 4.5 65. 8

XA T H 47 e Tk 97 P 9 49 ) SMRM ., 2% 18 7%
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H B I8 BHTIR 200 °C | iR BE B 58 B K F 30 Pa
FIAIR 2% 107 5K g 0 <o %€, FLIC 7 4+ 8. 026 SMRM +
2. 0%SMPFL+ 1. 0% SMASF+0. 3% SMSM+-4. 0%
KCI4-0. 3% NaOH+ I & 41 ¥,
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Table 5 Performance evaluation of high temperature resistant gas-block plug
St PR g/ BE R/ ik S/
$600 $300 $200 $100 6 $3 (g+em™®) Pa (mN+m "
ZALHT 214 194 180 158 102 93 1.81 36 17. 84
e A 91 84 77 73 63 62 1.81 70 21. 36
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Table 6 Pre/post-high temperature ageing rheology of polysulfide viscous plug
S bt SRR HIE/ FOWBEE/ MR/
B )] R
$600  $300  $200 100 6 #3 (g+cem™®) (mPa * s) Pa
6.0 +1.0%DSP3 pyysr  —300 250 200 134 30 22 1. 80 >150 10
+0. 5% HV-PAC+0. 5% HEC
+4. 0% SMP-2+4. 0% SPNH
3. 0%FT342+0. 5% Nao A 50 34 28 20 10 8 1.81 25 3
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Fig. 3  Gel strength comparison of gas-block plug and poly-

sulfide viscous plug at different temperature
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Table 7 Compatibility between the gas-block plug and the drilling fluid in Well Shunnan A
_— N BT A g/ PR, Y/ R/

600 $300 6200  $100 6 #3 (g+cm?) (mPa * s) Pa Pa
S ZE (LT D 100 90 85 81 75 74 1. 80 10 40. 0 19.5
Miimg A 0% 106 70 54 35 12 9 1. 83 36 17. 0 4.0
WirE A FHH 410 % i %€ 103 61 47 30 14 13 1. 82 42 9.5 3.5
GRS A FE I 430 % S %E 88 59 48 34 16 15 1. 82 32 12.0 3.5
MiRE A I3 +50 % S i %€ 86 55 43 30 17 16 1.81 31 12.0 7.0
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Table 8 Statistics on the application effect of a gas-block plug
in the Tahe Oilfield

e K KE#HE(m-h D B

T mE/C B BE  MIRER. %
JmAE A 164 68 15 77.9
ik B 156 300 25 91.7
4L C 152 123 14 88.6
B A 121 156 19 87.8
BRitE A 156 80 4 94.7
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NaOH., fit $E34 57 J5 i A= A4 kb dk Sedig $F: 2~3 h,
KM EBEITE 1.50 g/cm?,

4) EEEZE I 6 984. 00 m B, A 12 m® S
FEJG R AR A, R BRI By 6 347. 00~
6 984. 00 m,

5) ARG, TR IR 7 778,33 m B
FEARINHE IS R # 1IF1E] 48. 83 h, R E 156 C .
Tiir ZEIR B I S0 3 O 1 B L B S e R BT 4R T, 4
FRAE IR 7360 I 1 WG IR . 5 R HF 22 ] 148 min,
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ik R B AR L B E,
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