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Abstract: With the deepening of reservoir reform, the construction conditions are more and more complicated. The high pressure gradi-
ent when pump stopping, high closed stress and low sand ratio severely restrict the evaluation and development of reservoirs. The small
test fracturing interpretation and analysis of 15 wells in the high stress reservoir were carried out with FracproPT2011 fracturing software
to optimize the main fracturing design and improve the reservoir fracturing sand ratio and reduce the sand blocking rate of the Nantun
formation in Daqing Hailar Oilfield. Based on the analysis and understanding of the characteristics of the strata, the design and imple-
mentation of the main fracturing construction of 15 wells in the high-stress reservoir of the Nantun formation were completed. The opti-
mized main fracturing construction parameters show that the average sand ratio of the Nantun formation reservoir increased from 7% to
13. 6%, the highest sand ratio increased from 13.7% to 25. 4%, the sand blocking rate decreased from 40% to 13.3%. The effect of
fracturing construction is improved. This paper has certain guiding significance for the operation of high-stop pump pressure and high-
stress reservoirs in tight rock and glutenite formation.

Keywords: Hailar Oilfield; small fracturing; high stop pump pressure; high stress gradient; sand ratio; sand blocking rate; applica-

tion effect

RPRIERL/R M H DU X L AL 2 R T 2Bk, B L E , MG B R, R e LR
KB 5 BUR MR, HUBR, AW e s FOR Al a o FEM (SR s . 2 a2 BN T
R R, W XH AT A i DU RRIR AR O o LUA AR, S S SE AR,
WK EEAEWER . MEE R AR, 7% RS I B E ) B B

2019-06-04 Wr#&,2019-12-24 {&[8],2020-02- 15 #£3%,2020-04-20 WL IR & = www.ygjcs.com



F20% A2

AT EREEE < AL/ 3l L g 107 0 i 2 0 1 e 2R 0 A 63

W HAL N 13. 7% , R 240 TAESE K> In4E, b5
i 2 (0 PR, i T T 000 A I 2, T e R A1
F 1] ST o 5 ), B 77 S R R BEAR O s R
FEJIRBEE (i G 7 AR E ™ E I 29 T i )2
W5 &SR, © 2k e R I H = N )%
JE 7 B ) T B —
hﬂﬂﬁf“ﬁﬁ%ﬁ%w%?%ﬂiﬂ&£
JE 25T 250 382 85 R 20 TR A s T B, B
?X%};‘ZEIV\]%{EEEHT“{ZI“}%”’” A R R A5
T2 B X A3 B, 005t 544 % i
SR A it TOME BE R B i 2 AT R RGO
gl Y AR R OGSOk B, /N Lt Y
SRR B R R Al R R TR A T O AR
W, B E T RS TR Y E R
K PRI L FH /ISR 3 SR A, R A5 T I 1 e 2
T A RS AR R IE R RS S
B, FFBCE H IR, 5 2 B R HE & A R
ﬂ%w*LRMEﬂmtﬁEﬂm%uﬁ%&
TR HE TR PR A2 MO8 R R, sk g
%mﬂ%mﬂﬂﬁﬁ”ﬁﬁ%ﬂT&me
S20-263{5 T PR3 7 3 30 - 25 T R L 55 FL AL
AR JZE RHL Y 1A 08 O 28 ORI I ek 35 38 R S50, 7E I
SRl b R T S RGHAT T IR U T R
BOR B T TR, skA A A T
T3 24 43 B B AR TE VR B 7R v T A2 2 VA 2
4B I ISR T T T T v R L L S A R A
BRI B RAR LG (9 R 55 b B = X0 R 4R 18 T 7
FLFE— WIS A 0 EL AR ] R B AR A AR
E75 ) R VA7 N B T 500 S (196 s = e
AR TR T 7 SRR M R SR 8% 8 5 1 = N
JIEIZ , LA X T 5% 0 4 B S A TR AN, B
Yyt THEFEARB R, W it — B R m X 548

S, AR FracproPT2011 HE 2L PF, 5147 T
BRI R 15 TR AGE L 3 L
SRR AL T %X Hey R A
1 BHEAEEERMMERER

L 2L S5 KR A ik B — A ) 2

Z, VG aes b s 32, 3040 b X AT Az Rl ot
A e hR I H B E AR Z B, )T )2
FLBSRE B KA N 23. 8%, Fe/ME R 1.1%, 45 K
10. 4% , EZL A 1F 4% ~ 14% 2 [6] 5 15 15 F i KAH
o 276x107 wm?, 2 /ME K 0. 01107 pm?, -4

3.23x107° pm’, EA/NT 0.5x107° um?, J& T4
LIRS 5 R AE X 9% B o0 0. 854 3, JFUiM Zb B
N 9.24 mPa-s, #iZ IR RN 3.3 C/100 m &
jjtﬁf“ﬂﬁ(>91JWPa/1001no DRB B, T

JE 24 T A Re R 15 77 g ; AU B 2%, mis i
m%%ﬂ%k iﬁkTFﬂmﬁ%ﬁ%ngo

2 NNRERTESTR

A RO R 2 R AE Ak 3 R 2 T 24
P 1 He St T340, %o g o AL sy I 0 A 2 it T
17 7/ R 5
2.1 MBI ERFE

XF 24 B AR AT e 24 T R HE R OCT
W 5T, A8 /N R e 2450 7 vp 3R A5 A
T [R5 X JO7 ) HE F R g 5 R e AR HE e ad R ep
PAteE M HER AR 1. e, I & 30 ~
60 min, B & JE N TR, X1 H 554 N1023-
1021 S 2 8 6 240t T e &l 1 iR, %3
BT 1 5 4 BER B AR HE S I A, RS O
FEI B 56 min, 7 J5 R ) BT E

4900 77.0
4400w MRS — W
~ 3920} 61.6
= 352| /|
£ 1
& 3940}/ 462 £
mﬁ 264ﬂ L =
R
E=g %of 30.8 14
< 176 H
= |
= 980'- 154
0.88
O L L L 1 OO
0.000 16 32 48 64 80
It B /min

B 1 X1 3 N1023-1021 SiEE/M BN EZ 2k
Fig.1 Mini-frac testing curve of No.1023-1021 intervals
in Well X1
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Fig.2 Instantaneous pump stop pressure analysis of mini-
frac testing in No.1023-1021 intervals of Well X1

3 X1 # N1023-1021 SHER/NRNRERF A REH S
Fig.3 Square root function analysis of mini-frac testing in
No.1023-1021 intervals of Well X1

. 10 250
S100) —WEMIFRES  — M KA S5 40
ﬁ o THEES — I BINFH 00 S
= 80 ~ RN BRE 52 &
2 i
8 6 | 150 ]
g 60 iLA2.4 ¥l
= | 3 R
8 41 100
o 40 ALY 1.6 1=
R 1o ®
g 20[ ( 898 E
\Y 1( T
A [ — Y
0.0 1.32 2.64 3.96 5.8 6.60

E 4 X1 # N1023-1021 SHER/MEMIKER G RE S
Fig.4 G function analysis of mini-frac testing in
No0.1023-1021 intervals of Well X1

100.0 ——100.0

ool -MEEMENSE | |

Sl -RENMEBRBEE ‘ '

£ 200 gmuﬁ;mmﬁ}// [ 1200
= - ] S
2 -
f&( 2.0 D//;/ 12.0 §

0.5 : ‘m/\ﬁw‘”/ \ ﬂ \“ {05

0.2 \A/\/N\r V R j 103

ogb— 1. 1L ] o

0.1 02 05 1.0 20 50 10.0 200 50.0100.0

I} []/min
5 X1 # N1023-1021 SHE RN E SR WA B R E 5T

Fig.5 Double logarithmic function analysis of mini-frac
testing in NO.1023-1021 intervals of Well X1

FRAE L3R = Fh o B YA OCAE , O 4 {E A
RIS BT, G5 R R 1, AT, =
ST IE TGS B A, S B IR A
Ko HBE 2 43 5324 57. 94 MPa 1 0. 022 0 MPa/m, A
1o P RN T M 2 5 S X5 b T S RS R B AR 2 R 0 4y
W54 34.36 MPa il 60. 44 MPa, X 17 [t b i A1 - i
% B5F 45 2 7 86 BE 43 %1 i 0.013 1 MPa/m Fil



F20% A2

AT EREEE < AL/ 3l L g 107 0 i 2 0 1 e 2R 0 A 65

0.022 9 MPa/m , Ry =452 F 24 1% T3t T 5 4454
T4 R TR 2. 50 MPa, HEHAIR, RS2 J5 2445 4
(LIZNRT
F=1 X1 # N1023-1021 S1i#Z /B E R
AENNE&ENTINER
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Table 2 Main parameters of mini-frac testing for 15 high
shutdown pump wells in Nantun group reservoir
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Table 3 Main construction parameters of 15 high

shutdown pump wells in Nantun group reservoir
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