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Performance Evaluation and Field Application of a Self-Suspending Proppant

DONG Linfang, CHEN Xinyang
(COSL Chemicals( Tianjin) Ltd. , Tianjin,300301, China)

Abstract: When conventional fracturing fluid is used for fracturing, the fluid preparation process is
complex,and the formation damage caused by gel residue is serious. In order to solve these problems.a self-
suspending proppant has been developed with ceramic sand,instant solution modifier and polymer,and e-
valuated its comprehensive performance, by which the operation technology of self-suspending proppant
was developed. The evaluation results showed that the proppant had such characteristics as short suspen-
ding forming time,good suspension stability, temperature and shear resistance,good gel breaking perform-
ance and low damage. The field application of the proppant was conducted in well X-1 of an oilfield, the
fracturing occurred smoothly,the preparing time of fracturing fluid was short. Significantly, the post-frac-
turing daily oil production was 2 times higher than that of the offset well X-2 which was stimulated with
the conventional fracturing,with remarkable effect in production increase. The results of lab and field tests
showed that the self-suspending proppant can achieve the purposes of simplifying fluid preparing process,
reducing reservoir damage and raising oil and gas production,with good prospect of popularization and ap-
plication.
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Table 1 Basic performance test results of self-suspending proppant

, FRIAME AR E/ 69 MPa it
5 B
HHEEH B EBREE L% (g em-d) R,

20/40 HFgki 0.82 0.83  0.33 1.42 1. 97

20/40 H A &
o 0.81 0.86  0.47 1.49 1.57
7 SR

2.2 BiFWHEEE

FI 58 T S 3R T A A2 0 b ek a8 K I A I S
PR 38 B TR A 2 A I 18] AR A & i 8 L )
B A B SCHEERI A S A E TR K i e P
P E 2 S R 3K B 58 AR TR T A I A] , 45

UL 1,
140 -
120 - —=— RHEER2S T
—a— JHER60 T
2100 F
= gol
= 8
5
v 60
B
40
20+
0 5 10 15 20 25 30 35

Wi, %
B1 REFEEANBESEIEAXREAE

Fig. 1 Relationship curve between suspending

forming time and sand concentration
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Fig. 2 Test results of temperature and shear resistance

for self-suspending proppant fracturing fluid
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Table 2 Evaluation results of the gel breaking performance for self-suspending proppant fracturing fluid
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Fig. 3 Comparison of flow conductivity with two kinds of

proppants

2.7 BilglHeE

FEHRBRAERG 25 B#)Z TR L0
CINSE A e 0 Ay PR 55 R A KA R ik R 43
B BRARGE 2 035 5 R 0 2 1 R E L
FHZE A2 700 AT LA ) 26+ R ik oy HIGZ A% L BRI
X Z B0 E . AE 90 “CHRE T 2R B Ok AR
R 10 B AR E RN 1. 0% M A B E A
JE 240 1) R E W HE AT B I 1k R OE M i g . A5 ORR
I N | AN > Wi WO i DN O
51. 2%, B it pe 4 25 A KCL, = iz 7% 4 3
R RS 3 P RE A2 T 4 R S VR 1Y B R 2% 43
h85.5%.88. 1% 1l 86. 8% , Bt T. i) 4R 4% ik |2
G LTS N3 B B R 4RI B B R R 3 7 R
LN

2.8 BhHEitERE

JE 240 T3k 72 v, K& i A AR BT JE ik
Kbt iR HE 8RS 2 A FL B R A i B A
AR T R K B S A JE A L DR kg e A AE T R
HO A Bl HET DA R S B A R HE
YR 10 % B HEFR] PA-SSP2 find -k 1. 0% ik
SR 90°C I 1Y A2k T 3 45 5 R S0 1) B S W 2 AT
B HEPE GE PP Hr i 50 . Jr, B HE R PA-SSP2 2 i
AR 2% T M R B B BT 2 T M R R B
AT R R R T N M B HER . SRR ok
T Bl HE 7 A 0 VA 3R T 5K T L BT 5K T 43
936.2 F110. 7 mN/m, i A B i PA-SSP2 J5 ,
F ik A S 5K 140 5 R 25. 6 A1 0. 4 mN/m,

A T 5 R HEAE L i AT

3 BiymniH

3.1 ERIE

IDRDEE 37 7 N <TG I /0 R NS ) =
ST T 3% P ZKORIT I B 0 P K RE 5 R 1. 0 V0 Bl HE
#| PA-SSP2-+1. 0% B g 517,

2) AR XENEMBEEE TS HRHE
VR T8 —H L DIORE + 28 B + S 4
F 36 P KR A R TR ST T K D
iz BE At 2 it T LR AT Hs 41

3) FEAS NS i AR KRBT IS R A R L LA
I R0 AR i At 2 e B T B 3 A A )

O AW RHE. 58 F B S T R it
e AR A b 2 ek B B a5 B ]

3.2 MAXNR

FE 3 T AL R A 5 F IR A OETE
BRI AT T 2406 T . I % 800. 00~3 000. 00 m,
JEICIREE 40~110 °C,# kL 10 % ~40% , it T.HF &
1.5~3.2 m*/min,jii T. & J1 10~45 MPa, Jii T. i
Y% 100% ., 5 AR MM/ 5 RHE
FUE A S8 AR LR & T 10% ~55% . ik 8 T #i i
B, L SE Kb B X-1 I 4 61 4 A v

FER I X-1 8 TR O TR
RE XTIZ AT T A B R R s . X1 IR
% 1103. 00 m, EZJZE A 1 013.00~1 016. 00 m, Hb
RS 53 C, I B R TR G Y R R
W 4 TR PR K3 8 A S R b S A R AR Y T
5%, R TR, B A S 5 RS R
JHTE MK 5 8 B S 50 i mb 3 45 288 it T HE &
25 1.8 m*/min, B & 63.8 m’, AP & 12.0 m®,
SERP L 29% L T./E /3 13~14 MPa, Jiti T. i &
mE 4 frms .,

X-1 R A B 77 380 20 T 5 w1 7~
MWER 2.8 ¢/d. KR T )5 3 A~ H Z W B 7= il &
FasEfE 1.7 t/d. ABFF X-2 I K FH B L 1 s 24
W HEAT FE 2L, 5 P H I R R . X1 SR
8 T SCHE R AT R A AN 5 B i IC R i
T AR T ik, PIRAR L X1 IR RUR R
I, WL 3.



© 94 - % e 4h w # R 2018 11 A
100 s g0 SPE 171999,2014.
[3] LIANG F,SAYED M, AL-MUNTASHERI G,et al. Overview
— s HEft —— btk of existing proppant technologies and challenges [ R]. SPE
i Y 172763,2015.
g E = [4] GOLDSTEIN B, JOSYULA K, VanZEELAND A, et al. Im-
;‘ 50 4 é 140 49 prove well performance by reducing formation damage[ R].
= ,—' W | ® SPE 178518.2015,
25k I f_l {2 - e [5] GOLDSTEIN B, van ZEELAND A. Self-suspending proppant
[ R transport technology increases stimulated reservoir volume and re-
— ; | ; | 5 o duces proppant pack and formation damage[ R]. SPE 174867,
2 4 5 -
0 10 _nﬁﬂwmh;’.{} 40 50 2015.

4 X1 HEEZTEANEREI ML

Fig. 4 Fracturing curves in well X-1 with self-suspending
proppant
K3 X1 HEWVH X2 HERBRILE
Table 3 Comparison on fracturing effects of well X-1 and off-
set well X-2
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Y b1 fE b1 FsE
X-1 7.6 5.5 2.8 1.7
X-2 3.7 2.7 1.3 0.8
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