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Formation Protection Technique in Tight Gas Reservoir Fracturing in
Block X of Middle East

Shang Huichang Li Xingchuan Wu Haojie

(Sinopec International Petroleum Exploration and Production Corporation ,Beijing ,100083,China)

Abstract: Formation U is the main exploration target in Block X of Middle East. Due to its deep formation
depth (=4 500 m), high temperature (>>150 ‘C), high formation pressure (67 MPa), high in-situ stress (87
MPa) , poor physical properties (permeability only of 1. 0>X 10" um®) ,there is tremendous difficulties in formation

stimulation,and the requirements for formation protection during reservoir stimulation is high. After introducing

the basic information of U formation of Block X, this paper analyzed the clay minerals, evaluated and optimized the

proppant system. The formula of fracturing fluid and its performance were tested,and the compound cross-linked

system and its joint performance were tested. Circulation lost of fracturing fluid were evaluated and optimized. For

formation protection, formation stimulation was designed and technology was optimized. The application in well

MR-0002S shows that the viscosity of the discharged fluid is reduced which indicates that the success of the fractu-

ring fluid gel breaking,and production increased for about 10 times.
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Table 1

Basic physical parameters of selected domestic and international proppant
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Table2

Short term flow conductivity of proppant
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Table 3 Basic formulas of two fracturing fluids

- B % ‘
Fg wm ik
YF145HTD  YF135HTD

1 5% KCl £k 7k 97.63 98.59 ETd
2 M290 0. 05 0.05 2T 7
3 FO75N 0. 30 0. 30 251 1% 1 5
4 J353L 1. 00 0.27 IR A E
5 1877 1.02 0.79 e 45 IR I
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Table 4 Two linear gel’s viscosity test results
i /mPa « s

By A /s

YF145HTD YF135HTD
170 93 57
510 45 35
3.2 ZEA

H R S 7K S5 AE 0 e 24 W 308 A AL 32 16 5]
LIk B 48 3R 52 3K | i 3 i 5 U)K bR s i i B
HEHE B 1 0, 9126 1 78 19 28 B 7] 2 Schlumberger
SRR E A B RAR R, B X WFL45 I
WE135 1 42 M I 388 2ok 8 8 AN ] 7 52 156 741 TE
T A B b 0 30 e B Bk AR ) 38 2 UG 5
(WF145 i 13 % WF135 it 4 %) f &0 & 1E
B S &

HALHARRY R 1. 0% 5K, 2. 0% MO002 %



.« 68 - % b b ® ki A 2010 4 9 A

WA, 1.5% L1010 S8 B 7], 4. 5% J480 LE IR 5 Bk 7,
4.0% J450 FaE R . % 5 RS IK L PR AL S A 56 2
RO BE 26 C). b T 1 2 IR 2 Bt T A9 223K,
JEIR A K B[] 17 3% T R AR TR 24 CHE 3k S AL B
2/3 Ab BT B AT IR A HE BT[] 2 4~ 8 min, K 55
JE S 1 A B B E] 24 8 min, BT AT 2 b6 T 255k ,

3.3 WERAERLRE

5 FH A R R AT Schlumberger 23 ] R 1% i
RS 51) 28 90 et A 790 8 J 490 B J481 5 1 it 1 Jie
N JA75 Je J218) . Al e B RE S 1B I 5
JE A R A 7R e JRE A S I L R B ) Y ¢ = AR A
Z5» RIVAR 408 0T RE ) I B T BE A2 AR 155 20 - 18 A5 e A A
A TR RS2 R T A 28 e ) A R DL 3K
I R RE il AL i T 4% 70 BEOR, SCRE PR AIE7E [ 5 PR

x5
Table 5

106 R HY 32 BX bt R SR BRI AR
Experimental measured cross-link and

cross-linking performance
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Table 6 Components and adjustments of trivariant system

SRR E kg + m™?

I3 g/ C SETEA At %6
J481 J490 J218 J475
YF145HTD 157 1.55 0.02 0.6
125 1. 40 0. 60 0.6
YF135HTD 93 1. 00 0. 06~0. 20 0.6
60 1. 00 0. 60 0.6
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Table 7 Gel breaking performance of fracturing fluids under different conditions

. . pew BRGHBUR R kg« m P R [ W e k) © F (9 6 BE /mPa » s .
R e/ C I iges
MEEL Y j481 Ja90  J218 J475 18 21 30 35 15 65 85 125
0 0 0 0 155
YF145HTD 157 1.55 0.024 0.6 0 0 8 3 0
0.024 0.6 0 0 5 1 0 TR
0 0 0 0 360
125 1. 40
0.600 0.6 0 0 400
0 0 0 0.6 379 176
0 0 0.06 0.6 146.0 0.1
YF135HTD 93 14.0
0 0 0.24 0.6 263.0 4.34
0 0 0.24 0.6 0.1 it e
0 0 0.60 0.6 798.0 563.00 280.0 263.0 174 192 99
60 1. 40
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Table 8 Fracturing fluid and pumping injection profile of Well MR-0002S

T 0] i A R 2/ kg« m ™!

HERT B i /m® « min~! TAEW B B 4t/ m?® K %
J490 J481 J475 J218
T o] s S W 3.5 WF145 15.1 0.6 0 0 0
1.0 PPA®D 3.5 WF145 7.6 0.6 0 0 0
0.5 PPA 2.4 WF145 15.1 0.6 0 0 0
B ] 1R 24 TH R 1.1 WF145 15. 1 0.6 0 0 0
N RAR S 3.5 YF145HTD 37.9 0.6 0.1 0 0 1.55
T 3.5 YF145HTD 30. 3 0.6 0.1 0 0 1.55
1.0 PPA 3.5 YF145HTD 18.9 0.6 0.4 0 0 1.55
2.0 PPA 3.5 YF145HTD 22.7 0.6 0.4 0 0 1. 40
3.0 PPA 3.5 YF135HTD 26.5 0.6 0.4 0 0 1. 40
4.0 PPA 3.5 YF135HTD 30. 3 0.6 0.6 0 0 1. 00
5.0 PPA 3.5 YF135HTD 20. 8 0 0.6 0.2 0 1. 00
6.0 PPA 3.5 YF135HTD 17.0 0 0.6 0.6 0.1 1.00
7.0 PPA 3.5 YF135HTD 3.8 0 1.0 0.6 0.4 1. 00
0 % 3.5 WF120+ CaCl, 34.3 0 0 0 0.3

7F : OPPA=Pound Proppant Added, /5 £ 5& . 1b; T [E .
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