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MULTIWELL RETROSPECTIVE TESTING (MRT)
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Case 1:

Verifying fault and

cross-well connectivity




FOCUS AREA AND WELL LOCATIONS
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PRODUCTION AND PRESSURE HISTORY
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#1 — RECONSTRUCT FORMATION PRESSURE HISTORY FOR OP1
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#2 — PREDICT FORMATION PRESSURE BASED ON THE CURRENT RATE FOR OP1
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#3 — RECONSTRUCT PRODUCTIVITY INDEX HISTORY FOR OP1

11.2014

1750

1700

1650

1600

1550

Pressure, psi

1500

1450

1350

02.2015

2000

2000

04.2015 07.2015 08.2015 01.2016

I
Iyt !\.\l [
\\H\E\,\,&q&ﬁ!\w—

4000 6000 10000

« BHP « PI

Mﬂﬂﬂmmmaw

Time, hr

4000

03.2016
35

30

25

20

15

10

5

0
12000

12000

Productivity index, bpd/psi



#4 — ASSESS FORMATION PRESSURE IMPACT ON IPR FOR OP1
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#5 — ESTIMATE SKIN-FACTOR, TRANSMISSIBILITY AND DRAINAGE AREA OF OP1
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#6 — RECONSTRUCT THE HISTORY OF CROSS-WELL INTERFERENCE
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#7 — RECONSTRUCT THE HISTORY OF CROSS-WELL INTERFERENCE WITH OP1
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#6 — RECONSTRUCT THE HISTORY OF CROSS-WELL INTERFERENCE WITH OP1 o
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#7 — ESTIMATE CROSS-WELL TRANSMISSIBILITY FROM OFFSET WELLS -> OP1
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Case:

Justifying well spacing

W SPE-196925-MS Well spacing verification at gas condensate field using deconvolution driven long-term pressure and rate analysis
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RESULTS vs. OBJECTIVES. FORMATION PRESSURE

well WAW2 well WAW6-1

02.2009 04.2010 06.2011 07.2012 09.2013 11.2014 01.2015 02.2016 022010 42011 0%.201 0r.2013 092014 10.201% 122016 o2. 20" Q
700 160 ~e
i i = Formatlon pressure history . O Q
" . - g e A ) - {}
600 seaal AN 120 by ; AW
e 1 389 bar - . eies
: e SOt ¥ / o N

Pressure, barm

9 w
e

. Forecast

(0TI 7 pomen Formation pressure at

e e e R i B, the area of all pressure-

well WBW2 well WBW4-1 tested wells decreased
nnuuz 09.02.2013 rnunx..l of::nu 05.12 2034 um;:s-;zrn:::lﬁ::ﬁ:':tmu 0.10.2007 e s . oo e nae a0 ot durlng the prOdUCtlon
Formation pressure history Tlmevaza 4_/ Formatlon pressure history . from 2009 to 2017
- A coeedera o0 454 bar
4 ¥w % 441 bar m \ w03

45000 Time, b 50000 55000 %3008 5000

! ,3-301\ 000 40000 A5000 -;:o;u“n ;uﬁu 0000 65000 20000 15000 o000 + BHP + Model P ' - = Pe -= DP p red icted fo r N FA

——Rate -~ Model rate

WHW“II _____ scenario.
T

=0 5000 Al SO 2000 O 000 Joo raxn LiLh v 3000 35000 20000 45000Time, he 50000 55000 0000 5000

LR

£

Pressuebar
g &
EAERESERE

Pressure, bara

=
N
O
=3
. (D
0
.
(%]
—
:
:
i

8 8 & 32
-'.'-555

Rate, m3/day
® g
" ’
g :
£ a
g \g
58
[

17



RESULTS vs. OBJECTIVES. CROSS-WELL INTERFERENCE HISTORY PLOT
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RESULTS vs. OBJECTIVES. CROSS-WELL INTERFERENCE SCHEME
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KEY RESULTS

* Formation pressure at the area of all pressure-tested wells decreased during the production from 2009 to 2017 because of
the influence of production wells;

* The MRT study is showing a fair connection between wells in the tested areas; no infill drilling requires for better recovery

* Apparent cross-well transmissibility is in the same order of magnitude as pressure tested transmissibility. It can be a sign of
relatively similar connected formation thickness between the wells;

* MRT-based transmissibility can be used to calibrate the 3D model permeability around the wells and reservoir
transmissibility in between the wells

* South area has poorer transmissibility. It leads to restricted productivity and restricted well interference there.
* Gross impact from offset wells results in pressure decline (from 10 bar to 35 bar cumulative pressure decrease);

* Total skin of wells is a large negative value due to horizontal wellbore, but productivity index of all pressure-tested wells
decreased during the production from 2009 to 2017. It can be due to formation damage or dissolved gas liberation near the
wellbore because of BHP drop.

Well Pl iiar M3/(day-bar) Pl rent» M3/(day-bar)
WAW?2 6.1 4.4
WAWe6-1 11.7 7.5
WBW2 55 39.8
WBW4-1 49.7 24.8

RECOMMENDATIONS:

* Consider implementing of pressure maintenance system.
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