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x1 FIERER

G e A = W% /m
1# HiziE + PRI
2 i+ BRI
3# RERAE DK FERRA PW 3647.5~3651.2
44 KIRADK  LEROR4 P.W 3725.1~3731.3
54 KIRE L HOR4 Tb 3294.6~3302.0
ot RIRE Oy BHRHA  Tbh  3534.8~3542.0
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zf}j‘( Na* K Mgp Ca* Ccr 80427 (l'l'lg‘L )
HiJZ K 6.0 1707.25 394.70 13.49 1548.54 4080.00 19.15 11933.33
BHEK 6.0 97.02 8.61 13.58 4587 201.06 48.39 800.00
HrbKk-1 6.5 3683.49 48.12 94.81 509.48 5542.25 120.29 11 200.00
HribK-2 6.5 3635.52 48.08 96.34 524.56 5667.91 115.98 10 800.00
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VAR 15 3600
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Fmik S/ (mN-m™) 25.42 29.92
K A5k 73/ (mN-m™) 0.89 0.55
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FLI 11X 4 Fh R 4 CBOK B9 A R 3 AR
o HEK B9 A B2 e 1, A 800 mg/L, 27K
AR AR i, 29 11.9 g/L.

S Wi A & wA] DLRIE RS 0 ) i KAk I ik A
JE o SERINAS 1#~ 6#%h R T B S B A 2
K 48.83% . 27.64% . 7.37% . 8.75% . 2.53% . 2.75% .
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RIZKAE Ak e =, DU 10 4 1 2 R AR R /)
H 4T RIS Ry IR AR 5ok A4k B2 22 ] TE
BXR, XEHTETRER SRS, —0
T BH S R, PH R S R SR A BH R
T L R e T 25 L iR Es kPR i LBy B i R
3

HH 5 AT UL, FH 25 8 /KRN EE KRR B i 1Y) TH-
FR TR 55 E R IR AR FRERAR /N PR I 7%
5B 7K C T A 3 TR K TR B R AR B 43 3 R 2.6
mL F12.2 mL, 75 H A AR BC il (4 9 TR K b R £
F14) B2 B AR R 5 L o6 1 R K B 0 A 22 TR 8K 522 £
FHC

FEW KRR Gl E S IA—E RN LR
FE R FEACAE 2 P 2 HK LK R . B H 5
S R A DU AR 4 % N S SR PRI A5 SR . AT

LY AR AR AR E R
AT AN [ 5 X T8 A B A ] B s ZROK 5, LAl
B LA A I IS AT BT AN 6 =2 L B K
FEERR 15 A B Y& A 200, KB e

SR T RIS o X [R)—FhRE M L K BT
AR A JRE R g, DU 8% P I BN T e TR, 7
AT BRI FARBRIZ b, RLAEFH HA — & 0 L 1Y
UK, RIS 0 285 1 A )t A B AR 22
SR TR K MR 2 v 28 L AR TR A o 1 AR A
DXER A 2R PR A

x4 HETAERRKRPHIEHKER
LKA BYmL

IR
1# 2 3# 44 5# 6#

EETK 850 440 050 055 050  0.50

HiJZ K 150 120 050 050 050  0.50
RHEK 850 450 050 0350 050 050
HibK-1 165 145 050 050 050  0.50
HikKk-2 195 1,55 050 050 050  0.50
2% KCl 120 110 050 050 050 0.0
5% KCl 080 0.80 050 050 050  0.50

RS FEEREKEE S 8RB PR ER

B LKA mL
TKFE
1# 24 3# 44 S# 6#

LETFK 2.60 2.20 0.50 0.55 0.50 0.50

WZK 180 140 050 0.50 0.50  0.50

BHEK 240 2.00 0.50 0.50 0.50 0.50
Fkak-1 - 1.50 1.20 0.50 0.50 0.50 0.50
kK2 1.50 1.20 0.50 0.50 0.50 0.50

233 AMhiEE 64 BN

¢ 6 1 UL, JHFR 35 18 7K e S4306 34350 1 91X
RIRE O IS IE R FE R 17.80%F1 18.34%, Ik T
AR ER AT AR UE SY/T 6376—2008 (1 24 1 i
FHEEARZEAE) X 7K 259 (30% ) LK . THFR
VR TR KRR 406 00 1 XA 2 1 40 R A1, 3
FHFZH XK S 26T
%6 BEBAWNKRAEONBSERREE

FOLBE, FERBER GiERBER BEROE
% (10°um®) (10° pm®) HR/%
11.45 2.87 2.36 17.80
12.43 7.87 6.43 18.34
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Performance Evaluation of Low-damage Slick Water Fracturing Fluid in Mahu Well Area
ZHANG Ying', ZHOU Dongkui', YU Weichu', ZHANG Fengjuan’, DONG Jingfeng’, WANG Muqun’, ZHANG Lei’
(1. College of Chemical and Environmental Engineering, Yangtze University, Jingzhou, Hubei 434000, P R of China; 2. Research Institute of
Engineering and Technology, Xinjiang Oilfield Branch Company, PetroChina, Karamay, Xinjiang 834000, P R of China; 3. School of Earth
Resources, China University of Geoscinces, Wuhan, Hubei 430000, P R of China)

Abstract: The Baikouquan formation in the Mahu 1# well area is a typical tight oil reservoir with low porosity and permeability.
Large-scale hydraulic fracturing in this well area faces three major problems, such as poor drag reduction effect of fracturing fluid,
great damage to reservoir, scarce water resource and difficult treatment of oilfield sewage. Furthermore, the remaining oil
distributes between fractures, and the recovery rate needs to be improved. In response to these problems, the drag reducer (JHFR)
was prepared by dispersion polymerization using hydroxymethyl styrene, vinyl acetate, acrylamide, polyvinyl benzyl trimethyl
ammonium chloride, etc. Then JHFR was compounded with the multifunctional additive (JHFD) to obtain a slick water fracturing
fluid. The effects of fracturing water source and the clay mineral content of reservoir rock in target block on the hydration and
swelling performance of clay in slick water were studied. And the damage of slick water to the Mahu tight oil reservoir was
evaluated. The results showed that the dissolution time (15 s) of drag reducer JHFR was short, and direct mixing could be realized
without mixing. The slick water composed of 0.1% JHFR and 0.2% JHFD had the characteristics of high drag reduction (76.9%
drag reduction rate) , low oil-water interfacial tension (0.89 mN/m), good anti-swelling effect (81.12% anti-swelling rate) , etc.
The system had good compatibility with the formation water and flowback fluid in the Mahu 1# well area, and had low damage to
the core permeability. It was suitable for the large-scale continuous fracturing in this well area.

Keywords: tight oil; fracturing fluid; slick water; drag reducer; formation damage
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