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Perfom ance evaluation on production tests in the extra-low pemm eability
reservoirs of camplex faultblocks and developm ent strategies
—exanples fran o1l reservoirs n the Y ingcheng Fom ation and the first member
of the Shahezi Fomation in Shwu oilfield of the southem Songliao Basin

Chen Zh hai, Ren Lijmz, Chen Liangyu and Chang T ielong

(1 SINOPEC P eiroleun Eaploraton and P rmoduction Research Institute B eijing 100083 Ching
2 SNOPEC Northeast Canpany, Changchun, Jilin 130062 China)

Abstract The Y ingcheng Fomatbn and the ShaheziFomaton n the Shivu oilfied harbor oil/gas reservoirs of
low to ultra-low pemeability n canplex faultblocks Single thin sand bod ies there distrbute unevenly and are
canparimentalized by faults in certain places Fluids of varbus types inside he resewoirs are controlled both by
structure and lithobgy. M ostwells drilled in the field have to be fractured before production with only a few can
produce by natural energy Perfom ance of production test in sngle wells shows a low fomaton vobme factog

a biger startup pressure gradient (m eanng a bw productvn), and a faster poducton declnng rate forwells
n natural depletion The resulis also suggest hat wells producing both oil and gas have a better perfom ance
than those produce oilonl, and gaswells are the most productive ones To tackle these problans we proposed
a camprehensve development strategy which nchides the follow ng aspects The first is perfom ing a separate-
layer fine resewvoir description based on separate-layer fracuring testng and evaliatng The second is increa-
sng single well productbn capacity by canm ingled producton after separate-layer fracturing and supplementng

fom ation energy w ih whole-layerwater njection followed by separate-layer water njection The third is cariying

:2011- 0F 10
(1970—),



134 32

outw ater i jection pilot with irregularwell pattems n the selected favorab le fault blocks at first and then mple
menting the successful experence to other areas The fourth is perfom ng large-scale fracturng in gas/oil-bearng
layers and CO, hufFn’ -puff n sngle oilwellwith bw gasoil ratio

Key words production test perform ance development strategy, canplex fault block ultra-low pemeab ility re-

servoit  Shwu oilfeld Songliao Basn

_ 5 , ,
: : 0.3 km’,
, I
5 I a , v I ,
68 42 s 840 m,
, 2 16 4 , 2~ 4m
22, 0.55 1 R ,
30%, 500 t , I 111
0 1% 4 , 5%; 1
24m’, 24.4MPa 3 , , 13.2m
: I I , 3% 32% (
: : ) 19 730 ,
, &% ~ 10%,
1.0x 10 ° Bm’,
1 )
(G
0.16 i
a — b
012} o
_/—\__
¥ oosl 7/ L \ B ooal
004} 02k
/]
L S T PR T TR TR o 2 3 4 5 6 7 8 9

FLBREE, %

1
Fig 1

a |

; b

I

BiER /(107 um?)

Frequency distribution of core powsiy and pemeability of resewoirs in the Y ngcheng Fom ation of Shivu oilfield
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Table2 W ell types and accum ulative production in
different layers of reservoirs in the Y ingcheng
4 Formation of Shivu oilfield
’ / / / /
, 5 5 m? m’? (m*s m™?)
1 2574 051
, 5 20, I 3 0 1576. 60
34% 3 546 942 1 146. 30 477
’ ’ il 1 195 653 89. 15 2 1%
I I ? 3 6 2 344 869
il
(1 7 7774418 1123.90 6 917
5 Y 1 11 409 1122. 90 10
’ 7 12760 000
I ? 11 I3 I 8 1201. 80
5 7 5 648 000 3820. 70 1478
| IV ’
3
(2 I : 31
2 2 15
3 3 ’ s
1478 m /m’ I
22 t/d 5 t/d 6.4 t/d
477m’ m’ s ’
0.832 g/ an’, 6.2x10"° Pa* s
0.750 g /an’, 2.1x10 ° Pa* s
9.3MPa 50 m’ /m’
1 500 m,
13. 8M Pa 7T,
, 2.4 1 1/3
1
Table1l Results of reservoir test in the Y ingcheng ’
Fomn ation and the firstm enber of the Shahezi Fomm ation ’
i Shivu oilfied ,»  BR20-2 . SNI3S
/
(2
I 37 13 17 7
Il 28 10 8 10 (k7 , -
il 46 18 11 17 4m, \ 0.8x 107" bm’,
\Y 19 8 4 7 2% 10 >~ 3x10‘3p,m2.m
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Fig 2 Statistics of inital productivity of wells n the resevoirs of the Y ngcheng Fom aton n shwu oilfield
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Fig 3 Rehtionship between the start up pressure gradient
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Fi 6 D istrbution of accumu htive oil and gas production from wells producng both oil and gas
n the Y ngcheng Fom ation of the Shiwu oilfie d
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Table3 Accunuhtivew ater production and total water 4.2
cut of different layers in Shiwu oilfield
I It It % '
I 2730. 4 1 905. 0 46354 41. 1 30 ,
I 90. 0 371. 0 467. 0 80. 7
I 1263.5 703. 7 1967 2 35. 8 ’ '
v 11220 50.0 16430 316 ’
I 3930. 8 16287 55595 29.3
9137.7 5134. 4 14 272. 1 36. 0 ' '
4
Table4 Injection indices of injectors in the reservoirs of the Y ingcheng Fomm ation in Shiwu oilfied
/MPa /t /d /t
BK203- 3 [ 2009 - 05— 14 20 22.5 28 630. 5
WKI17- 1 I 2008 - 10- 22 22 24. 0 230 5 046. 0

WK17- 2 [ 2009 - 04- 29 22 14. 0 28 379.5
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