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Experimental study on an innovative proppant placement method
for channel fracturing technique
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(1. School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China;
2. Institute of Science and Technology in China University of Petroleum, Dongying 257061, China)

Abstract:In order to simplify the proppant placement procedure during the application of the high flow channel fracturing
technique and reduce the requirements on high pumping rate and high fiber quality, an innovative proppant placement method
that adopts discontinuous proppant pumping and packing in fractures was proposed. The feasibility of this method was verified
via a visual experiment. The flow conductivity of the proppant packed channel with discontinuous proppant placements was
analyzed using a standard API fracture flow conductivity device. The results show that the new method can form discontinuous
packed layer in the fracture channel using different proportional soluble proppants, in which high flow conductivity was ob-
served under both low and high pressure conditions (5 MPa and 60 MPa). The higher of the soluble proppant ratio and size,
the higher of the channel conductivity is. The influence factors on the flow conductivity of the discontinuous packed layer in-
clude the shrinking of the fracture channels, the compaction and crush of the proppants. The channel shrinking and proppant
compaction can be induced at low closure pressures, while the crush of the proppants can occur at high closure pressures.
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10 T8 e 24 A AE S — 00 B () 4 2 G e it SO A R S ] AT S R T 2011
AR T ES S s IR O o KRS T R AR FHEHIFFE Loma La Lata Eagle Ford %5 2~ X i
JIFRHERE LY Tl TIEARE BTk TR 47 TR0 R, 25 S 00F B3 18 K 2L B 8 T8 9

i B HE.2015-12-16
BEE&UH . ILARYA ALRF2=3 450 H (ZR2012EEMO001 )
TEE BN R (1976-) , B, Bz, i1 #5581 A AR5 15 T S R = ALl E-mail ; wenqingzhi@ 163. com,



$40 % %5 H

BRE,F AR AN R - 113 -

SAFAR BRSO T A R A B 5
WTERS A BB AR A R RPR ST
il 7 PO A B i T AR T AR A A O T T
IBIFFY (6 38 18 He 24556 T oy X i sk As 28
TR 52 2% 45 0] L Bt 5 DO A X e 70 b h i R
R, B A A P SEEUN T S SR I BT v it
AT AT IR S TR B, IF R AR UE APL &
A% SRR Y I RE T o
1 KT *E
1.1 AR

VS PR SR 5 i R S HE R il T sk
o HZ AR (2K 2 ) R A U R S
PR et AR A S5 RS RN 1
7o

| AR SR “
WIS HA |
B1 AR
Fig.1 Principle of experiment
3 T R A S R PR AR B
J W38 T e 4B HR 3 T AR SOIR B 8] 43 2 R 58

BUZ IS AE ST, R 180 R — T E A S8
B UE AR A5 P 3 o X 0 T R T X
T AYIEE AT F TS R XA IE AR AR, AR
THAR AT

() g 5 e AP S 590 9 38 A A 2, 20 DAL L
T rCH 18 R A P 0 5 P SR T AP A 5
5

(2) 73 B 5 W) i T8 R 14 R s H AT AR )2
SLAERLIDUR B AR s BLALLE I AR S Gy
ARDE, IF IR A 00 S0 E BT A 1 2RS4 5
Bl 7 A R AT

(3) 3z FIARE APL S5 A [R5 50 R
FEIHZ A FIRAE ), Wb % 7 S A L PR A E T A Al
Fitk o
L2 R ERR M

T A A G4 TR A 2 R S AR AU Bl o

101-2A ARG X140 ArifE APL 2445 T Ui RE )
1% YTE-2000B %Ik J7i B bl 350 44 R 35 P
RS PEF] FE YFI2SHTD 1K 2 Bc B 1) 2470 0
8% NaCl A AN [RDRL A 1 i S 4350 (L 48 v Vs
THER O-1 JKIEH R W-1) 3 5 Fil 2200
K

74k 20 25 b J2 PR R SR B R — ST 7 R A
895 w=5.0 mm, A &4 K 1=200.0 mm, 5555
h=50.0 mm 2 %% #5 K A& FH Vg = lwh =200 mmx5
mm x50 mm=50 cm’, 5 IHAEHYZ S48 AR F0L A
B AR 5 A LSS T AL
2 AfEMEE

PR — 5 Jo 2 i P S A0 A3 o A 7 3
F A PE PR O-1 188 3 5 (i, AR
) W-1 BEPEZEIBK ) 75— IR BT i FA— 2 1 [i]
JE g, B TR TR 130 CHE T FRE TR AT R
PR T TR AR T SR s AR 7R
R PER P I A SR IAE R, ER 2
YOR I 5 T AHMR M S ) O-1 JKIEHE S50 W
-1 BRI S5 & 2 3 Fios

20
[ 4
16 —m—10C
—e—60°C
* A —4—130C
SO 12
2
5 /
8k
& /
*
4 l/ "
" a—
e
0 e 1 1 1 1 )
0 60 120 180 240 300 360
VA ] /h

B2 jmAELER O-1 BEAE
Fig.2 Solution law of oil-solubility proppant O-1

100

T u
/
s o ° —A—99.9°C
80 . —u—60.0C
—8—40.0°C
60 , . v—10.0°C
I
-

WIRTRRE/%

40

)
I

0 / BESST) - _ 1 7| 1 J
0 60 120 180 240 300 360

VI ] /h
B3 KAMELZER W-1 BERE
Fig.3 Solution law of water-solubility proppant W-1

A 2 .3 AT ST SZ ) 0-1 78 130 C




$ 114 PR B K

BB RAFR) 2016 410 A

5.5 h IERAREEE 12. 8% A4S I SLhRBEsk A
fiff TR AN | R ST 1 A T A b 22 A R 2 H B
VS Ik SR KR IA IR LS, ARV S P57 W=
1 ££.99.9 C i 20 min J5 430 ik, 75 fff o R i
PATFE I T 2R, PRI i A 5 i 52
PERN O—1 AL, 1At i 36 Sz vy T P S 45570 O
=1, R I ], 48 SR IR AR FEAS R R I
SEIRLAY S R AR SC R KA M S ) W—1 AR
VA ME P 0-1 PEATE IBRIRLGE

3 XEFENHE
IS Ay S 7 2R R

(14 2 DN Z P A SR RS AU LA
PR B W — 138 i 1k SRR AR 0 0

0. 850 ~2.00.0. 425 ~0. 850 F10.212 ~0.425 mm,
A5 591 10% 20% F130% . BB kL S 45
FIRAE A 0. 425 ~0. 850 mm.,

PT84 10% 1Y 0. 850 ~2. 00 mm ¥ i1k
THER LRI T . O DRIE R RS R 5%
it SCHE TR B Al B R B/ N T SR BT R 00 e
BERF, mIBOA R SRRV, =2.2 em’ |8
HSEFIIAAFR V. =20.0 em® FE/MR G5 5K
FEZEWHE 2+ 1 I L) (B0 2R HE 5 24 4% P 5k
2400 Bl T 2 BE A (R 4(a)),
IF e R A2 T A (A5 R H 8% NaCl #5241
(2K ) #E B ARG KT AR PR 30 min,
IPEIRTE SO (B 4(b) ), ARSI = 15 i
PSR TR (B 4 (e)) .

’ e D™ Ll /' RS /, - oS ‘
7 QORMRL ST LW RMESTHEN N 0 HRBRRIS G S N L4 H IR ST 3 ZERUEE S
(a) 10%IE A 37 HEFRIRE DU B 58 hR (b) 10% 7 fAHE ST HEFI IR 43 VA 1 () 10% ¥ fA S 3771 48 BRI

B4 10% st ETHE T

Fig.4 Distribution experiments of 10 % soluble proppant simulative placement

IR W RN Wi S50 5 0 SR
TRA A E M7 EA A s E Y e

R Hhe Bl o S 5 7] 5 ik Je T o ) 30 T P R 1%
F ) RGB (AR 4 il 38 i F A RE e, FIHZ R
PRI 10% 19 0. 850 ~2. 00 mm ¥ AR L 7) 5
0. 425 ~0. 850 mm P47 S 15 7R 5 4 8 52 ol 18 2

H9.32% , F I 22 Uk T LUAS B0 AH R 240 i
FAYHH 10.19% 9. 27% 9. 52% F19.36% , W5
TP AR 5 T @ E RN 9.53% , A 32
A5 15% 19 0. 850 ~2. 00 mm VA AR 32 ¥ 7 45 H A
14 5, g5 50 k1 PR,

x1 FRBEBUEEFANEREEGTRER

Table 1 Channel ratio different soluble proppant sizes and volume fraction

5 Yk BRAs 2 YiE i % %

VR S A VAR SR
FPRLAE/mm Ll % 1 2 3 4 5
10 9.32 10.19 9.27 9.52 9.36
15 14. 42 13. 88 13.95 12.96 13.42
0.850 ~2.00 20 17. 09 16.51 16. 67 16.70 17.25
25 20.38 19. 89 20.97 20. 54 20.31
30 22.86 24.83 20. 93 21.99 20. 07
10 8. 66 7.69 8.21 7.93 7. 66
15 12. 16 12.36 11. 89 11.03 11.28
0.425 ~0. 850 20 15.99 15.30 16. 54 16.17 15.48
25 17. 64 16. 81 16.93 17. 65 17.78
30 19. 40 18.43 17.89 18.24 19.07
10 5.39 6.11 5.73 5.93 5.66
15 8.00 7.34 7.59 7. 84 7.46
0.212 ~0.425 20 8.41 9.01 8.73 8.58 8.23
25 9.55 9.81 9.95 10. 17 10. 86
30 10.90 10. 43 11.27 10. 69 11.05
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Fig.5 Relationship between volume fraction of soluble proppant and actual

average channel ratio, errors of different soluble proppant sizes
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Table 2 Experimental data of 10% soluble proppant

Re= (1)

simulative placement in different closure pressures

M4 E 1/ SR/ mm JE%/ itk (em? -
MPa W, W, Wi kPa min~")
5 6.221  6.373  6.297 0.047 2.67
10 5.881 6.027 5.954 0.083 3. 66
15 5.717 5.851 5.784 0.109 4.26
20 5.365 5.583 5.474 0.128 4.42
25 5.096 5.272  5.184 0.149 4.28
30 4.494  4.710 4.602 0.235 4.57
40 3.838 4.082 3.960 0.312 3.88
50 3.632  3.866 3.749  0.427 3.74
60 3.549  3.781 3.665 0.593 3.50
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A& HET/MPa i/ (em - s7") BiBR/ um’ T
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10 0.026 06 431.57 0.23
15 0.02932 393.74 0.25
20 0.028 86 367.59 0.22
25 0.03155 322.89 0.23
30 0.03265 246.24 0.23
40 0.03298 183.00 0.19
50 0.03580 136.14 0.19
60 0.02923 93.84 0.12
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Fig.6 Variation of flow conductivity with closure pressure

in different volume fraction of soluble proppant
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