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Guidance and evaluation of fine potential exploitation in X demonstration area by
monitoring data

WANG Haitao,ZHANG Shanghong
Well Testing Technology Service Branch ,PetroChina Daging Oilfield Co., Lid., Daqing,Heilongjiang 163513, China

Abstract: Xingnan development zone of Daqging Oilfield has entered extremely high water cut stage, with serious reservoir heterogeneity
and poor effect of water control and potential tapping measures. A set of ideas for fine potential tapping and adjustment of water flooding
was formed by going over the injection and production profile data of 544 wells in Xing X demonstration area and analyzing the oil and
water well measures of 424 wells. The results show that the monitoring data can evaluate the effect of measures such as converting pro-
duction well to injection well, remedial perforation of oil and water well, water well subdivision, profile control, acidification, adjust-
ment of testing, and oil and water well fracturing can be evaluated so as to evaluate the production status of oil and water wells. The low
water content and potential layers with low water content can be found based on the corresponding testing data of injection and produc-
tion profiles, thus adjustment of injection-production system and injection-production structure can guide water drive control decline and
water cut control measures in ultra-high water cut stage. The adaptability analysis of monitoring data to various stages of development
adjustment measures in the test area can provide strong basis and successful experience for fine tapping potential and efficient develop-
ment of water flooding in ultra-high water cut period.

Keywords: Xingnan development Zone; statistical analysis; dynamic monitoring; fine tapping potential; utilization status; injection-

production structure

20 tHed 50 AR, [ P il B R AR T K R &, BR
] PN 45 T F S 2 R 22 E RS R B KT & B B,
AT ZE T, K IR ) R R AR 22, 4y 2y R I /K 3K
W EARTCEY . R A BT & XA E AT
AR AR, R R L TP RIS E 2% 2
S S S P7 N TR S )\ oo 1100V & ST S [ F =~ EV/N
WM LE, BRI BRE RS 45% UL L, 4265
7K 93% LI I, b o 4% M S5 it i AR SR, 3K 1. 4%

2018-09-24 Yr#5,2019-07-10 &[E],2019-08-06 #£3F,2019-10-20 MK % &

10" 1o A BAZIERIATE I, 3R 2R WOR , A
TN A w55 75 7K 93 7K BORS 40 72 9 B R O 20 A
e AT A A A 1 KO R X
VIR BOR PR ERIE R, AT T i B A,
L4 TSRS IR R O 01, R R G R 4
PR B PIT TP 1 ML A0 R, 3 e RLZ
TEFTRTIE AR ZSACRY , X M 00 0 AR 422 Fl R A 3l T K 4
MIVEIERT T o0 Hr Bk o Bl TE /KT R B AT, B2

WWWw.ygjcs.com



54 W 2.4 ] #%

2019 4F 10 H

PRI AP A S K, H KR A X
FEAFZ A RAFAE B R KA 0], AR SRS Hr
FETE e R SRR b AT M T IR
B AR ANEL, K IR0 43 R R AR I LA R
KX 455 5 PEA T 90 K sh PR G ; 9F
IR =50 e LR}, & B S 7K 2 B
KT FEFR R GT R4S F4 VA & 1 W] I, A4
FrKH, KSR 5 B KRt R R R 8%
TR T —E/KIRRS 2042 5 s . LAY XORE X
FB 2R IE X 4 B MRS SRR, A K 351
O, HrRglh I 229 01,k 122 1, 7R 98 X 3 58 1l
FHAEE 91 H-Uk , Kt 333 Hk . R TIFER T 283
FRU = AT 120 HRUR, 1 AGHITH 424 HHK

1 WRFRETEX RN A

SN PR 7RI XA B R AR 2
B KR TR 22 W T, 4 B[R]

FFR A2 ZH A B A8 S, L% R 22, 1SR
BEAN S 5 7K G 1) b JER v 22 5 38 2 v J2 A 8] 45
12BN B, B 2 S8R, 2 [ T H™
Y] S B A
1.1 ESENEXRGHERR

BT )2 72 H AR A LS FL X A 2% TR
HEEAS S Ay e TR) AL, F oS A v R R 3, B
BRI B AR A T SR 5 R A s AR . i
THIH B R AR I 7K H B e 58 s T R K R i i
THZKFHAML S B PR R C R, D /NI R I BE,
KA TR B, 3R K BRI R 3R
1.1 b dsEsR

BT = UM PR R H A v, A5 7R e X Ak
KR 1,95 1, Horh Z =R IR K £
oA 2,09 <1, ANy , HAEWT 2B ih AR 4R
XTSRRI R E I 5 A FHE4Lsei T
B 1B B PRS2 iR XS Y5 oA

3-B336 @ERTFMIEATF 331 o X9-4-3@ @ ZERt T Wi K]
< o ©®visrmuAkd| |® i %%0 ® |0 ® yHIikH
3-W3dl © ©—yctmuik It ® HAE  1-B3|® ORIk
B339 ® @= FMm A N 1-B3222 © @=ycHtmahk
X103-W345 | Sw — kRIS © B2 S —yb S
3-B3312 ® 3221 B33 @
3-B33 34 BEB1 4 o '
0 . 1-W326
X10-4-B3 558 ‘ o e W3 e 1-W336
Xio2g3211 AN W330
413 \

\\
2-B326 ™\
o

- e
le V316 2-B3222 3 B345
10-5-W3335 4-W34 ¢ B2 e g )
X10-5-W3335 4.8 92-B32 B.m X]O-‘-BBS
()
L@ ®
a 7 BIFALH AL b A AF AL Hhr

B 1 mAREHAHCE

Fig.1 Location chart of oil well transferring to water injection well
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Table 1 Changes of water cut of fluid produced before and after perforation adding in oil wells in demonstration area
L SRS AR ——— i W I LR
= i % &K/ L oy TR K/
" " (m*ed™) % e e (m*ed™) %
B1 16.8 2.6 6.0 97.7 22.2 1.5 8.1 94.1
B2 6.5 0.9 17.0 94.0 9.5 4.0 30. 1 89.4
B3 14. 6 0.6 11.5 95.8 11.8 4.7 22.8 90.2
B4 24.1 3.7 11.0 92.0 6.7 1.2 11.2 80.2
BS 18.3 0.4 3.9 95.8 11.0 2.8 16.6 90.2
B6 15.2 0.9 8.6 95.7 4.8 0.6 24.2 94.5
B7 11.4 1.3 11.7 93.5 15.5 7.6 22.4 92.2
B8 14.6 2.2 9.1 94. 1 1.7 0.4 15.9 89.2
B9 21.4 4.1 12.9 94.2 8.8 1.5 20.5 89.4
B10 26. 6 3.4 7.9 94.3 9.6 5.5 38.8 88.9
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Fig.3 Longitudinal comparisons of isotope test profiles of Well B7 and three connected water injection wells
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Fig.4 Isotope comparison before and after subdivision in Well C
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Table 2 Water injection profile changes of 82 subdivided wells in demonstration area before and after taking measures
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Table 3 Comparison of water injection profile before and after profile adjustment of 12 wells in demonstration area
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bis TEAE HEAR,  WoKEbE WOKERE Wk AR HIEAR,  WoKEE WOKERIE ok

71/MPa (m?®-d7") JEEHE/m JE/m = J1/MPa (m®-d7") JEERE/m BE/m )=
D1 11.5 104 11.9 8.1 7 11.5 103 12.6 8.6 8
D2 10.2 96 13.2 7.0 8 10.3 95 18.9 11.1 8
D3 8.5 68 8.7 1.4 5 11.0 75 12.5 2.9 11
D4 10.5 68 9.5 0.6 7 1.1 60 11.0 1.0 7
D5 11.0 78 16.3 3.2 9 11.9 44 5.9 1.5 7
D6 11.7 90 15.7 13.1 9 11.1 120 31.1 16. 8 21
D7 12.0 111 7.5 2.2 6 12.2 35 7.3 1.2 5
D8 8.0 33 7.7 2.6 8 11.2 45 6.2 1.4
D9 10. 4 33 2.7 0 3 11.4 18 2.8 0.8 4
D10 10.0 72 12.2 2.3 11 11.2 64 8.5 3.1 9
DIl 10.9 61 8.4 1.3 4 11.7 57 13.0 2.8 16
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Table 4 Changes of injection pressure and water volume before and after acidification of 14 water wells in demonstration area
" X it T &G 2MH
o WHIEE,  AREE/ SR SR =
H= o " JEH/ AR isvavd AR &1/ A/
MPa (m®-d7") MPa (m*-d7") MPa (m-d7h)
E1l 38.9 11.5 11.3 50 11.3 34 0 -16
E2 25.0 10.3 11.6 72 11.2 86 -0.4 14
E3 13.9 4.8 10.5 40 11.2 68 0.7 28
E4 15.8 0.8 12. 4 20 11.0 42 -1.4 22
ES 21.3 3.7 11.6 44 11.6 41 0 -3
E6 44.2 8.4 11.8 33 11.7 60 -0.1 27
E7 20.8 5.0 10.1 48 11.5 60 1.4 12
E8 26.2 2.4 12.5 16 12.5 20 0 4
E9 27.7 10. 1 11.7 55 11.5 46 -0.2 -9
E10 35.7 10.6 11.0 82 11.6 72 0.6 -10
E11 24.3 11.6 11.7 73 11.7 65 0 -8
E12 35.3 10.2 11.8 48 11.8 40 0 -8
E13 35.8 15.2 11.6 30 11.6 30 0 0
E14 25.4 11.2 11.4 79 11.4 82 0 -3
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Fig.5 Isotope testing comparison of Well E8 before and after acidification
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Table 5 Comparisons of 31 water wells before and after testing adjustment in demonstration area

git SALAE G &) S B Tt Ja 3 H G 0 28
Sy L Ly Ly W i 23] Ll 24
AR I WHE, AR/ X WHE, AR o WHE, ARIE/ o WHE ARIE/
m m m m m m m m
(2,10] 8 24.8 20.7 25.00  26.21 26.09 37.50 39.11 40. 58 12. 50 12.90 14.49
(1,2] 40 73.3 55.8 42.50  38.06 39.78 45.00 42.56 43.01 2.50 4.50 3.23
(0.5,1] 31 148 170. 2 108.9 45.95 47.41 46.56  53.38 54.41 54. 82 7.43 7.00 8.26
(0,0.5] 273 228. 1 93.4 38.10 42.44 39.08 44.69 49.28 45.61 6.59 6. 84 6.53
Fhh 393 273.9 0.0 26.21  28.92 - 31.30 34.61 - 5.09 5.69 -
Fz6 KHFAEFIFEKEF HEHIEMSRRE
Table 6 Production profile testing results of Well F after controlling water injection
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(m?-d") % (m*-d") (m?-d") % (m®-d7")
S2102-111 2.1 0.2 0 0 0 S2111 0 0 0
S2112-114 3.5 77.1 0. 80
S2112-115 3.3 0.3 3.1 87.1 0. 40
S2115 1.5 73.3 0. 40
S2121 0 0 0
S2121-13 1.8 0 0 0
S2122-13 1.6 75.0 0.40
S2161-162 1.3 0.7 2 85.0 0.30 S2161-162 2.7 81.5 0.50
S31-2 1 0 0 0 S31-2 0 0 0
S351-52 1 0.4 5.2 90. 4 0.50 S351-52 5.7 86.0 0. 80
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P111-21a 1.9 0.2 0 0 0 P111-21a 4.1 87.6 0.51
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2.2 92.4 0.17
P1421-422 2 P1421-422 0 0 0
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Fig.6 Interpretation results of isotopes for different wells
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