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Application of Hiway technology in the
low permeability reservoirs

Liu Xiangjun
(Hekou Oil Production Plant ,Shengli Oilfield Company ,SINOPEC , Dongying City ,Shandong Province ,257200, China)

Abstract: Fracturing is the major stimulation in the low permeability reservoirs, but the conventional fracturing has the
problems of short effective fracture and being susceptible to fracturing fluid pollution. In order to increase the effective frac-
ture length, to realize infinite conductivity of the fractures and to improve the success rate and effect , Hiway technology was
researched from the aspects of applicable conditions, flow capability experiment of non—continuous proppant laying and
method of maintaining the Hiway. The optimized fiber is:length is 10 mm, diameter is 15 pm, mass concentration is 10 kg/
m’. The fiber and proppant should be injected together. Independent Hiway technology may be formed. It was applied to two
wells in the oilfield with a success rate of 100%. By the end of December 2014, the cumulative incremental oil production
is 3700 t, increased by 15% compared with the oil wells in the same block by conventional fracturing. Compared with the
conventional fracturing, Hiway technology has strong adaptability , low construction difficulty and good stimulation effect. It
is suitable for the low permeability reservoirs with broad prospects.
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Fig.1 Schematic diagram of network channel
for Hiway technology
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Fig.2  Correlation of proppants laying for Hiway fracturing
and conventional fracturing

2 LEVHrasNess:

2.1 EAMREYS

Shy 3 B 7R T TE R ST I S AT SRS
By, 51 AR AL BRI A N B U E XA S8, =
PSR 25 LR B, AT A [ i 5 P ) =2 LA
T 350 1 HI W HEUEE, >4 FUfE/INT 350 I, vy
T TE R SY A AR (RS E T 22 5 S LU {2 350 ~ 500
B, AR T BURS A 1) 48 P I 4% 38 38 5 25 L K T
500, W4 BH i S it 1 2 25 AR 36
22 IEESTEFEESRENZEIEN

FE S % 1) T AN R S R0 A 4L S 4
AR 1 SR RS, B0 UF % 2 SR il o 0
BE ST IRZ I . YA K J) ok 28 MPa fif, 20/40 H
A LDV LA EORAST IB 1B %8 300 pum’, 20/
40 H Bk AE & L2 A BORS T BB F 0 700 pum?,
FEAE 2 A EOR S TR A8 % 5K 4 42 000 pm’,
SO SRR AR E S B SRS B R RS
LR B S RB BRI 60 ~ 140 4%, IR 24481
SRR SIS E I
23 REFSERBENSE

T R T S FECR R AL RS,
AR YE SR L YEHERDRE 1 £F 4 5 S PR i



<124+ moR M R

oo = 20154F3

FPAEAT T SCERAISE 49 B U A Y i
23.1 LK

T A D AR ) 3 3 S 00 ke At o 2 A AR T A 4k Y
KR H AR S B, b 2 4 o vk R T AT
YRS T EFRRZ RN, EERMFIRA L
LA T AP IR I RR S M EF 2 K 27 4 A
2l IR T e YOS A DR IE TN N S RN e
PERRZA o 3220 PHR R AR R 2 24
AT SEIR VAN o

HEFREADEREMN D WL ALY
ZMF R RMA B 5 Limin, 338K 10 0.3
MPa; JCLF4E 25 T RMAR R &4 0.1 L/min, 13
120 0.000 5 MPa. BN ZF 48 J5 w0 R A2
FEPE G 25 A

HEREREADERRELNZmER Y
L AET RS R 6 kg/m® I, AV PRI 3PH i By 4.5
L/min, 3134 5 J1°8 0.1 MPa; 24 2F 4 5t B 1 550 10
ke/m* B, A0 A W5 50 15 Limin, 3535 R 18
0.2 MPa, Z&HIZF4E ik B0 10 ke/m’ BHAVAAR 9 FR
SEPELF TLF 4 R 50 6 kg/mB

GHEBRDEB TN YL MY
HARR 15 pm B AR HHR R R 4 Limin, 334
JEJ1°4 0.18 MPa; M- 4E 424 23 wm B, AR A3}
IR oA 4 Limin, 3534 7120 0.12 MPa; 4 4F 4 5
12453 wm B @A PR T R 4.2 L/min, 35
F14 0.1 MPa, H LT UL, Bl 25 41 4E AR A3, )
B IEAAS  IRIE I SRR TR

GHKEXMNDEBEEN Y ML M4y
KB 25 mm B, R A YHR TN 5 Limin, 3534
JE 7175 0.3 MPa; 547 46K B R 10 mm B, B4R 1 39}
W &R 4 Limin, Bi¥5 K J1 4 0.18 MPa, Hy st ]
D, R A B A AR P RS R A, (EAE B it
TSR BROR

25 A, £F 4 Re g fi [FDRL AR A AR RS T
LA, PHE I R INEF Qe 5045 , B R
FIRAINEF HEBT 1) 600 15 5 27 2k Jo 2 v FE XD A4 A2
JE PR SE M A £ 2 o1 F VR 5 R 10 kg/m’ B (14 3%
B9V RN B R 0 £ 4 T A 6 kg/m B
25t . BIERAMEE SRR kA4 K
910 mm, EAH 15 pm, JFEWEE H9 10 kg/m’.
232 HgIGEERE N

FH AR 15 wm, KR 10 mm, TRk Ey
10 kg/m® BYLF4E , b b R 409% A HERNR, 435 B4 7 I
NEFERUAN I LT A S50, 380 20 00 1 =2 4555 5 4 0T
Kok BsF [R) R I £F AE XTI D BE T 52 ), 58 4 TR I

[ SR RE ks SCI S5 SRR NI ALE
HeRE T SE VTR R 2 h, A LT 4SBT 584
URERTE A 3.2 he HIILAT LA Y, 27k i A4
WO RE T R KIG 5% o 4347 L SRR O 21 4 3 A 28 K
PERPW T, X SR TR A BREE VR T, AT
BN T SRR B R R E] B TR RCR
233 LYl FAER R AORP 5

O35 I RS TN AT A T A B — L S
ES 2 =) | 1GF ARG oy 13 2 ) el S R R L BT i e
B, A5 3 B s 58 A TR I s BRI ) 3 310 2, 3.2, 3
1.3 ho Xt FLSZER 28 JE AT LU Hh 2T 2 P A — i
A T B 58 A LKA JUT it B s T e I, 2502
B, B E R R 5 S, B LATE PR £F
Y Bk — in A 5 AT T

3 B

FEZE NI ST ARG | 78 SC 441813 FIk
Jb25-#b24 %2 MIF LT T M BEIE R T A8
Yl , #E 2 2014 4F 12 I, SREUE = 0 o
3700 t, 5[] DX HR R 24T 20 (4 He A L 3
FE15% . Hidr ,20144E5 H 14 H, SL441-34 3 1k
o HEFH DX R T A T St A T 3
SR, DAL A41-41 3 - M B A T Ui
3.1 X441 BRI

SC 441 He A T Tl B ST A J I
BV X, FEmEmE W —X . EhFWERE
BN T R YT AT YD = B2 RPN
T — PR Wl AR EER A 3100 m, AL
B R 18% , V3408 15 % 0 21x107 pm’, J& TIRAL
RBBEZ . L 441 P8 2012 455 d =g, ik
K KR (400 m) /NHERR (200 m) B9 05 7KF-
MFE A& KR ERERN T L WHERTZ
R St T TR HE | i K S SRR AR, i TR Sk
FRR I3, i e X 44143 3 kAT w5 i
32 ZiEIE

X 441-3 3 H LRI 3 2, BT LR E R 11.6
m, ST LB B B 26 m, fx KIEAF R 35.5°, X
441-FE3IIRIK, B L IEPHERE A FRIE K, 75 %
KR T, TR T, it TXERE K
B AR Ve s, A N 10% ~ 16% 6245
Sy 859, S IR 5 AN 1 Z ol
420, Ve EEE ER T AT iZ T4 F
BUits T S50 4G « PR h 40 m®, SCPE 5[]



ESORE

2

pUIECS

0

o RIE I TR AR T 2 AR ARE i R

<125+

BEIE A 2 min, B = 1P R 40% , 0t T HERE A 5 mY/
RSEF 1, ve L 4E R ITHLZER, 27 4k
JiiE 400 ke, K BEN 10 mm, A2 15 wm, R H

min, E.

AN

B4 10 kg/m’,
2014 4E5 F 14 H ™ k& 45 18

Tr R Ui TS 8

SRt it TR SERL . 25, R P i P A A 37
RIHCmE , e i r= i o 21.9 vd, i I, R
Je BB T PR 2 s D18, 1 R KT
20%, HEi A mwiA: = 4k 31 2014 4F 12 A, B
B 2 500 ORI R

F1 N441-R3FREIREF
Tablel  Pump injection program of Well Yi441-Xie3
R ik Hidt/ Wi/ RPwm B jﬂ‘?ﬁ@" Wik,  WRBTR O RENRE Bbh 4 2R By
(m’-min™") m’ it /m’ Wit /m’ % fE/(kgem™)  JE/(g-em™) m’ iit/kg i/m’ min
1 FUER 5 10 10 10 1 2
2 JTEWR 5 20 20 30 1 4
3 R 5 10 10.27 40.27 5 90 1.06 0.5 0.5 2.05
4 RN 5 11.4 11.86 52.13 7 126 1.09 0.8 13 2.37
5 hOR 5 10 10 62.13 0 0 1 0 2
6  HEENE 5 10 10.38 72.5 7 126 1.09 0.7 6.3 2 2.08
7 hOR 5 10 10 82.5 0 0 1 0 2
8 IR 5 10 10.54 93.04 10 180 1.12 1 9 3 2.11
9 IR 5 10 10 103.04 0 0 1 0 2
10 #Hm 5 10 10.7 113.74 13 234 1.15 13 11.7 43 2.14
11 P 5 10 10 123.74 0 0 1 0 2
12 #w 5 10 10.86 134.6 16 288 1.19 1.6 14.4 5.9 2.17
13 PR 5 10 10 144.6 0 0 1 0 2
14 W 5 10 11.02 155.62 19 342 1.22 1.9 17.1 7.8 22
15 PR 5 10 10 165.62 0 0 1 0 2
16 IR 5 10 11.13 176.75 21 378 1.24 2.1 18.9 9.9 2.23
17 PR 5 10 10 186.75 0 0 1 0 2
18 #EWR 5 10 11.18 197.93 22 396 1.25 22 19.8 12.1 2.24
19 HTiK 5 10 10 207.93 0 0 1 0 2
20 #HEW 5 10 11.24 219.17 23 414 1.26 23 20.7 14.4 2.25
21 PTIE 5 10 10 229.17 0 0 1 0 2
22 W 5 10 11.29 240.46 24 432 1.27 2.4 21.6 16.8 2.26
23 TR 5 10 10 250.46 0 0 1 0 2
24 HPW 5 10 11.34 261.8 25 450 1.28 2.5 22.5 19.3 2.27
25 PTIOR 5 10 10 271.8 0 0 1 0 2
26 #HEW 5 10 11.4 283.2 26 468 1.29 2.6 23.4 21.9 2.28
27 TR 5 10 10 293.2 0 0 1 0 2
28 W 5 10 11.5 304.7 28 504 1.31 2.8 25.2 24.7 2.3
29 PTIE 5 10 10 314.7 0 0 1 0 2
30 #HEhE 5 10 11.6 326.3 30 540 1.33 3 27 27.7 2.32
31 TR 5 10 10 336.3 0 0 1 0 2
32 R 5 10 11.7 348.0 32 576 1.34 32 28.8 30.9 2.34
33 PTIR 5 10 10 358.0 0 0 1 0 2
34 W 5 10 11.8 369.8 34 612 1.36 3.4 30.6 343 2.37
35 iR 5 10 10 379.8 0 0 1 0 2
36 #HEH 5 10 11.9 391.8 36 648 1.38 3.6 32.4 37.9 2.39
37 N 5 5.25 6.4 398.2 40 720 1.42 2.1 7.6 40 1.28
38 TEW 5 1 1 399.2 0.2
39 TR 5 15.2 15.2 414.4 3.05
At 393.9 337 82.9
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