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GOALS AND OBIJECTIVES

GOALS

* Assess initial and current state of reserves

e Suggest production enhancement opportunities

OBJECTIVES

e Assess initial in-situ reserves and estimated ultimate recovery

e Assess current in-situ and estimated remaining recovery

* Assess reserves energy

* Check for the thief water production/injection

» Assess well productivities/injectivities against expectation from
reservoir data logs

* Assess waterflood efficiency against expectation

Per-well Rates, cmd/well

# of wells

DFO, frac
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PRESCAN — PRODUCTION ENHANCEMENT OPPORTUNITIES o

1. Diagnostics and Recommendations > 1.1. Recommendations >
Production enhancement

Table 1.1.1 — Production enhancement - My _Field

# Activity Recommendations

Infill drilling

1 Production infilling « Production infill drilling potential is 2 wells (current remaining drainable oil reserves per well from historical data 85.7 th. m3). @

Reservoir workover

1 Water shut-off « WSO recommended in wells OP-1, OP-3 and OP-4. In additional a reservoir-oriented PLT can be conducted before the WSO to indicate cross-flows. <

2 Conversions

- prod — injection e Itis recommended to converse the Well OP-12 from production to injection. It can rise formation pressure in area from 190 to 215 bars and help to get 45 m3/d of
extra oil from neighbour producers. &



PRESCAN — ASSET DIAGNOSTICS SUMMARY T

Table 1.2.1 — Asset Diagnostics - My_Field

Diagnostic types &

Qil Depletion (MDP)

According to MDP (EUORF = 33%), current oil depletion is average high (70%). &2
The asset holds 716.4 th. m3 of remaining oil reserves with total worth of -7,060 M$ (@ -1,567 §/sth). &

The average remaining oil reserves per well is 89.5 th, m? worth -882 M$ (@ -1,567 $/sth). &

RPR of remaining oil reserves is 15 years. It corresponds medium rate of oil depletion. &2

Drainable Oil Reserves

According to Pe Log Decline model, the asset holds 466.4 th. m? of remaining drainable oil reserves with
total worth of -4,596 M$ (@ -1,567 §/sth), which indicates that more than half (65 %) of expected remaining
recoverables are currently drained. =2

The average remaining drainable oil reserves per well is 58.3 th. m3 worth -575 M% (@ -1,567 §/sth). &

RPR of remaining drainable oil reserves is 17 years. It corresponds low rate of oil depletion. &2

Non-drainable Oil Reserves

There are 250.0 th. m> non-drainable oil reserves in the asset with total worth of -2,463 M§ (@ -1,567
§/sth). =@

Production infill drilling potential is 2 wells {current remaining drainable oil reserves per well from historical

data 85.7 th. m3). @

Profitable Qil Reserves

According to Pe Log Decline model, the asset holds 368.4 th. m? of remaining profitable oil reserves with
total worth of -3,630 M$ (@ -1,567 $/sth), which indicates that most (79 %) of expected remaining
recoverables will be economically recovered. &2

The average remaining profitable oil reserves per well is 46.0 th. m3 worth -454 M$ (@ -1,567 §/stb). =2

RPR of remaining profitable oil reserves is 13 years. It corresponds medium rate of oil depletion. &

Non-profitable Oil Reserves

There are 9.1 th. m3 non-profitable drainable oil reserves in the asset with total worth of -966,279 M$ (@
-1,567 §/stb). =2

Reserves Energy

The current field-average formation pressure is 141 atm which is 51% of initial formation pressure (277
atm). =29

The current field average formation pressure is higher than bubble point pressure (119 atm). &2

The current field-average injector formation pressure is 152 atm which is 55% of initial formation pressure
(277 atm). &

According to IPR models, increasing field-average formation pressure from 129 atm (@06.2021 — 09.2021)
to 161 atm (@05.2018 — 07.2018) will cause per-well oil rate from 8.7 m?’g’d to 17.3 mafd. <z

Water Production Profile

3 thief water production in the asset, which is

Accarding to MatBal madel there is cumulatively 1.76 min. m
67% of asset cumulative water production.

<

Suspect of non-uniform waterflood . Justification: old-wells historical YZY plot shows that current watercut
is lower than expectation from the slowest watercut growth scenario (DWD). &2

Injection Performance

There is suspect of thief water injection in the asset. Justification: formation pressure drop against the high
cumulative voidage replacement. &2

3

According to MatBal madel there is cumulatively 1.87 mln. m= water injection losses in the asset, which is

71% of asset cumulative water injection. &2
<

Productivity Index

The ratio of actual oil productivity to expected is 3.07. Justification: Oil Productivity Index Plot. &2
The ratio of actual oll productivity to expected is 3.85. Justification: Oil Productivity Index Plot. &2

The ratio of actual water productivity to expected is 4.4. Justification: Water Productivity Index Plot, &2



Per-well Rates, cmd/well
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PRESCAN — RESERVES DIAGNOSTICS o

FDP
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PRESCAN — BALANCED WATERFLOOD ECONOMICS

BNPV, CAPEX, min. $
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Per-well Rate cmd/well

# of wells

PRESCAN — ASSET DIAGNOSTICS METRICS
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PRESCAN
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PRESCAN - PRODUCTIVITY DIAGNOSTICS S
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PRESCAN — WATERFLOOD EFFICIENCY
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MIDSCAN — WELL-BY-WELL DIAGNOSTICS & RECOMMENDATIONS

PRODUCERS

INJECTORS

1. Diagnostics and Recommendations > 1.4. Producers Diagnostics >

it WellID
1 oP-1
2 op-2
3 opP-3
4 | opr4

1. Diagnostics and Recommendations

# Well ID
1 WI-13
2 Wwi-14
3 wi-21

Status Formation Units
1+ @o01.2022 B8
d
1+ @o01.2022 8
C
4 @01.2022 B8
C
P @o1.2022 8
C

Status Formation Units
4 @01.2022 ]
C
4 @01.2022 8
C
4 @01.2022 ]
C

Diagnostics Summary

(1) overdepletion (01.11.2021)
@ Suspect of thief water profuction (01.11.2021)

(@) Overdepletion (01.09.2010)
@ Suspect of non-uniform depletion (01.09.2010)

(@ Low Oil Depletion (01.01.2022)
@ Suspect of thief water production (01.01.2022)

(@ Overdepletion (01.05.2021)
@ Suspect of thief water production (01.05.2021)

> 1.5. Injectors Diagnostics >

Diagnostics Summary

(@ Suspect to thief water injection (01.04.2013)

@ Suspect to thief water injection (01.03.2020)
@ Low pressure maintenance in area (01.03.2020)

@ Poor connection between well and reservoir (01.03.2020)

Recommendations
Redevelopments Surveys
Water shut-off is recommended Advanced reservoir-oriented PLT
Water shut-off is recommended Advanced reservoir-oriented PLT
Recommendations
Redevelopments Surveys
Water shut-off is recommended. Advanced reservoir-oriented PLT.
Water shut-off is recommended. Advanced reservoir-oriented PLT.

It is recommended to stimulate (acidising).

N

A
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5. Well Passports
P51 1 OP-1
» 5.2. OP-2
» 5.3. OP-3
*» 5.4. OP-4
» 5.5. OP-5
» 5.6. OP-6
» 5.7. OP-7
» 5.8. OP-8
» 5.9. OP-9
» 5.10.0P-10
» 5.11. OP-11
» 5.12.0P-12
» 5.13.0P-13
» 5.14.0P-14

» 5.15.0P-15

R T T T S S S e .

MIDSCAN — WELL PASSPORTS — RESERVOIR DATA LOGS

RESERVOIR DATA LOGS
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MIDSCAN — AUTOGENERATED WELL PASSPORTS T

S s PRODUCTION HISTORY IPR
» 5.1. OP-1 - . R R P
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. /_ EE | ‘ﬁ‘.‘ § T
» 5.3. OP-3 o N - %
» 5.4. OP-4 -
» 5.5. OP-5 . G ’

5.6.

OP-6

b 5.7. OP-7 WATERCUT PRODUCTIVITY
» 5.8 OP-8 DIAGNOSTICS INDEX
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MIDSCAN — AUTOGENERATED MAPS
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MIDSCAN — ADVANCED WATERCUT DIAGNOSTICS

WOR, w/v

SUSPECT OF

THIEF WATER PRODUCTION

SUSPECT OF

A
NON-UNIFORM SWEEP
5 lel—4 2 lel—3 e D.illll I5 Cll.l é I5 I1 é ; 1IO é I5 1EI)O
Cum. WOR, v/v
® Active Shut-in Converted —— Edge-Water Drive
Linear Water Drive 1 — Dipole Water Drive  ----- WOR cut-off = 49.0

21



atm

P!,

MIDSCAN — PRESSURE vs RECOVERY

P. vs DEPLETION with q,, q,, rates

P. dynamics with q, rates
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DEEPSCAN — WELL PASSPORTS — WELL INTERVENTIONS 2

5. Well Passports PRODUCTION HISTORY

* *
5.1. OP-1 T 120 1 2
~ 100
5.2. OP-2 . 100
90
e
o
5.3. OP-3 + £ 80 80
a
T 0 e
o =)
"
5.4. OP-4 Ly S 6 v 60 2
: |
=] 50
0 §
5.5. OP-5 g |
40 40
I 2
5.6. OP-6 *
20 ‘ | 20
10
5.7. OP-7 *+ |
T . — v T T T v T T 0
1984 1988 1992 1996 2000 2004 2008 2012 2016
Date
5.8. OP-8 T
— qd —q/ — Yw A Surveys + |Interventions
(1’
5.9. OP-9 g WELL INTERVENTIONS HISTORY
Interventions and Survey Tables A
5.10.0p-10 ¢t
Table 5.1.3.1 Well OP-1 Interventions ¥ Table 5.1.3.2 Well OP-1 Invasive Interventions ¥ Table 5.1.3.3 Well OP-1 Surveys ¥
# Date Interventions = Description # Date Interventions = Description # Date Surveys = Description
5.11.0p-11 ¢
1 01.11.1984 | Putonstream | OP-1was completed in unit E.The 1 01.11.1984 | Puton stream | OP-1was completed in unit E.The 1 | 01.11.2016 | Integrity | Found 4tbg joints
initial production was 73 m3/d. initial production was 73 m3/d. having thread
_Q damage.
5.12. OP-12 ' 2 | 01031993 | Stimulating | Acid stimulation with 15% HCl and 2 | 01031993 | Stimulating | Acid stimulation with 15% HCl and
13.5% HCI-3% HF using Coiled 13.5% HCI-3% HF using Coiled 2 | 01.11.2016 | PLT Interval: 840.0-
Tubing. No incremental gain was Tubing. No incremental gain was 865.0, oil production
observed on the available observed on the available rate is 3.5 m3/d,
5 . 1 3 . OP' 1 3 ?’* production history curve production history curve water production
rate is 16.85 m3/d.
3 01.05.1994 | Stimulating Acid stimulation by bull heading 3 01.05.1994 | Stimulating Acid stimulation by bull heading
15% HCl and 12% HCI — 3% HF acids 15% HCl and 12% HCI — 3% HF acids 3 | 01.01.2017 | PTA Formation pressure
5 B 1 4. OP- 1 4 ?-’* down the tubing. Production down the tubing. Production is 115 atm.
increased from 42 to 75 m3 gross increased from 42 to 75 m3 gross
with a water cut of approximately with a water cut of approximately
32%. The incremental gain was short 32%. The incremental gain was short
5.15.0P-15 ¢
4 01.02.1995 | Repairing Replaced downhole tubing pump 4 01.02.1995 | Repairing Replaced downhole tubing pump
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DEEPSCAN — WELL PASSPORTS — COMPLETION

5. Well Passports

»

>

o.1.

e A

5.3.

5.4.

DeD.

5.6.

5.7.

5.8.

5.9,
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DEEPSCAN — WELL PASSPORTS — WELL TESTS

5. Well Passports

> 5.1. OP-1
b 525 OP<2
» 5.3. OP-3
» 5.4. OP-4
» 5.5. OP-5
» 5.6. OP-6
» 5.7. OP-7
» 5.8. OP-8
b 59, OP9

» 5.10.0P-10

» 5.11.0P-11

» 5.12.0P-12

» 5.13.0P-13

» 5.14.0P-14

» 5.15.0P-15

Table 1 - Pressure Diffusion Model.
Date

Wellbore Storage

Well Model

Reservoir Model

Boundary Model

Boundary Type

Fluid Type

T T TR S S S S T

> S > 9
N
« €

PTA

Table 2 - Input Data.

Property

Unit

Table 3 — Cutput Data.

Value

01.04.2021 Property Unit
Constant Bw ViV 1
Cubs 10" m*/kPa
Vertical Huy cp 1
Homogeneous -7 -1 4 >
Cu 107" kPa
Infinite k- h mD - m
Crock 107 kPa™! 4.35
& frac 0.1 Pe kPa
Water
hate m 10
10%
|
p= s
e
-
g
-~
o~
o '{/
e i
%’ 103 /"’ .f‘")‘:.‘* [T
= et
g T
: Dz
Pt - .
- - \“:
i
102
1072 107! 10!
Time, hr
ep2 P2 —P2 —P2

Value

2.31

330

34,470
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DEEPSCAN — WELL PASSPORTS — PRODUCTION LOGS

5. Well Passports

»

>

5.1.

Dol

3.

5.4

DeD.

5.6.

5.7.

5.8.

5.9,

5.10.

5.11.

5.12.

5.13.

5.14.

5.15.

OP-1

OP-2

OP-3

OP-4

OP-5

OP-6

OP-7

OP-8

OP-9

OP-10

OP-11

OP-12

OP-13

OP-14

OP-15

R T TR TR SR S S S R S

PRODUCTION LOGS

Borehole Flow Profile

Perm
Depth Lithology azw Qziw
m Well Sketch 041 mD 100|0 mifd 700 mfd 2
azo azio
0 m/d 710 mé/d 2
azG QziI6
0 m/d 7(0 mi/d 2
2338
. __1a6]
2014-04-22 1990-08-01
2340 T =
= = Qq: 6.46 m3/d ;
s e Qy: 0.34 m3/d i
— —] Qg:0.00 m3/d 1
2342 1997-07-22 ] -
B 2014-03:24 I i
| 2348 A | y 1 i
| e —_—— e — — — e e e e e e e
2345 1997.07-22 3: ]
I —|2014-03-24
I SB |
248 B 0 [ L1 L _L_L
T _|201a0324
2350 > : B I
= B
__ —|1999-05-17
2352
i
= e
[ 28 . == T T A
:iiiir sand = shale [ oil o water [ Gas Bl oi Water

v
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DEEPSCAN — CROSS-SECTIONS — PLT vs RDL CORRELATION

@04.2017

4
4

INFLOW PROFILE

@10.2011

@09.2016

800

400

@07.1990

INJECTION PROFILE

200

200

@10.2010

THIEF INJECTION

@10.2015

THIEF
PRODUCTION
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DEEPSCAN — REALLOCATION

KH-BASED ALLOCATION

OPEN HOLE
PREDICTION

. ""-. OP 1

- S
\ %
Y 4,,' \

WI-2

OP )
Wi-1 {
Op-l ,..,.“,_.,.;..,., \\ | |
.WI-Z \ \\ \\
OP-2 «

TRUE
INFLOW PROFILE

Logging

PLT-BASED ALLOCATION

WiI-3
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DEEPSCAN — WELL PASSPORTS — PRODUCTION FORECAST

5. Well Passports
P51 1 OP-1
» 5.2. OP-2
» 5.3. OP-3
*» 5.4. OP-4
» 5.5. OP-5
» 5.6. OP-6
» 5.7. OP-7
» 5.8. OP-8
» 5.9. OP-9
» 5.10.0P-10
» 5.11. OP-11
» 5.12.0P-12
» 5.13.0P-13
» 5.14.0P-14

» 5.15.0P-15

® [Inactive injectors

<
DFO, frac
(] 0.2 04 06 0s 12
T 1600 -
+ . =
1400 '
S - |
' 4
1 . 1500
’ 1000 : —
- ) E -
2 : 5 2
4 i *! 2 :
? ' § w0 £
5 w0 1
+ - :
400 .o*.b.'- »
? «- - -%.f‘c
20 - A -~ « ==  DCA model
. . v ‘w “."#?._?-H.w - " J
* o IR
o Ly
° 1000 2000 3000 000 5000 6000 7000
? * <q'y>™ Q'3 Arps (Exp Arps (Hyp) --- Arps (Har) . qQ Qo Hstl? <q Logl > et * WOR™ --- WOR (Linear)™,, .
== P> g rens ® <P A P50 e P, Py === Py = WOR cut-off = 49,0 - Qusen = = EUOR = = EUORwor (Lnear) EUORsy (o5, W Active producers Inactive producers M Active injectors
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CASE #1 — INTEGRATED WITH MULTIWELL RETROSPECTIVE TESTING (MRT)

02.201¢ 08.04. 05.

5 _“/\\ SURVEY AREA
E‘W 4 ~

X1

Rate, m¥/day
%
8

water Cut, %

X04 X52/X52
Rate, m*/day Rate. m*/dav ate,
o § 2 5 38
o : ; H H 8 8 3 g ° 8
§ H &
§ § H
§ i
H H H
8 8 |
5 = gl
§ § §
H = 4 4
5 s . s
g g
H g 2 E
§ § §
§ H §
H H H
°
e,

X10/X10
Rate, mi/day
&

§
i
§ »
:
§
i
§

X14
Rate, mi/day
i
i
i
§ H
§
§
§
§

X16/X16 X15/X15
Rate, m¥/day Rate, m¥/day
i 08
i il
§
§ H
£ -
§ ]
il 5
il H

X1
Rate, mi/day
§
§
o o
g
z 3
:
i
il T

IPTC-19566-MS « Multiwell Deconvolution as an Important Guideline to Production Optimization: Western Siberia Case Study ¢ Artur Aslanyan

<
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CASE #1 — INPUTS FROM MRT

1

™~

° Spider-plot

X10

f

40
_/ X14,X04, X52,X16
7 "ﬁ\—__—_VR

Pressure, bar
]

-120

-160

-200
10000 12500 15000 17500 20000 22500 25000 27500 30000
Time, hr

32500

35000 37500

40000

----- Formation pressure «  BHP

350

Pressure, bar

Pe reconstruction

0 5000 10000 15000 20000 25000

Time, hr

30000

35000

40000

Productivity index, m*/(day-bar)

PRIME FINDINGS

O Pressure maintenance wells © Low formation pressure areas

196

O Wells with cross-flow

O Source of water breakthrough 70

Formation pressure, bar (@ MRT)

Low formation pressure, bar (@ MRT)

IPTC-19566-MS « Multiwell Deconvolution as an Important Guideline to Production Optimization: Western Siberia Case Study ¢ Artur Aslanyan
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CASE #1 — PRIME/MRT RECOMMENDATIONS

RECOMMENDATIONS MAP

X28 converting to injection

X12 oil production 4 times increase

e
_—

‘ Reduce drawdown
to injection

‘ Reduce injection (optim.) ‘ PLT + WSO

IPTC-19566-MS « Multiwell Deconvolution as an Important Guideline to Production Optimization: Western Siberia Case Study ¢ Artur Aslanyan
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CASE #1 — PRIME/MRT RECOMMENDATIONS T

RECOMMENDATIONS MAP Potential production enhancement from WSO based on thief
injection/production surveillance

.....

Traditional study costs ~ 2-3%
from potential add production

Injection @ Actual

MRT+PRIME costs ~ 0.3% from
potential add production

Injection @ MRT

Oil. Prod. @ Forecast

* 0il. Prod. @ Actual
W.Prod. @ Forecast

Production/injection, m3/month

W.Prod. @ Actual

.....

‘ Reduce drawdown

to injection
‘ Reduce injection (optim.) ‘ PLT + WSO

IPTC-19566-MS « Multiwell Deconvolution as an Important Guideline to Production Optimization: Western Siberia Case Study ¢ Artur Aslanyan 35



CASE #2 — INTEGRATED WITH PULSE CODE TESTING (PCT)

OP-1

OP-6

Pressure, bar

oP-7

Pressure, bar

OoP-2

Pressure, bar

Pressure, bar
NN
25 @
3 3 8

N
N
]

-20
-40

-60

Rate, m¥fd

-80

-100
-120

~
n
51

r
a

1365

1355

134.5

07.12.2021 151
12:39:09 20:

22021 24.12.2021 01.01.2022 09.01.2022 18.01.2022 26.01.2022 03.02.2022
39:09 04:39:09 12:38:09 20:39:09 04:39:09 12:39:09 20:39:09

0.2

0.1

200 400 600 8§00 1000 1200 1400

Time, hr

Variation, bar

Variation, bar

jon, bar

SURVEY AREA

oP-7

(Yw = 93%)

-
oP-12

High watercut -
recovery opportur

OP-5 oP-4

> no
nities?

*Yw — watercut
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Per-well Rates, crnd/well

# of wells

P CoRE e R L PP OV S P P L DU DI PR R PO

CASE #2 — INPUTS FROM PCT

DFO, frac

0.6 0.8
L I

1
|

i

*

Non-Drainable OR

min. m3

y

in Area

T T T T T
0 500 1000 1500 2000

T T T T T
2500 3000 3500 4000 4500

Q'p, 10* m?

o <qlo>y ¢ <q' > - Arps (Exp) —- Arps (Hyp) == Arps (Har) == <05, wor (neary ™"t == <070, wor (Frac Flowy, > 1 ® WOR®H

—-— WOR (Linear)®®, —-— WOR (Frac Flow)®?,, e <p'>°d a <p’ ol ... I WOR cut-off = 49.0 -+ g0 - — EUOR

EUORyor (Linesr), = = EUORWoR (Frac Flow), M Active producers

Inactive producers M Active injectors ™ Inactive injectors

WOR, WORy, frac

200

F150

100

Pressure, atm

SURVEY AREA

oP-4

(Yw = 93%)

-
oP-12

*Yw — watercut
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CASE #2 — INPUTS FROM PCT

SURVEY AREA
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CASE #2 — INPUTS FROM PCT .

07.12.2021 15.12.2021 24.12.2021 01.01.2022 09.01.2022 18.01.2022 26.01.2022 03.02.2022

12:39:09 20:39:09 04:39:09 12:39:09 20:39:09 04:39:09 12:39:09 20:39:09 S U I (V E E
280 I A I l A
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Pressure, bar
Y
N
3
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F =
225 10 _ 0
m 8 (DFOPRIME - 70%)
\ 6
& 220
© .2 -

N
"]

Pressure, bar

o £ OP-12
h :‘2‘ DFO =59 %
- Yw = 67 %

? OP-7'| DFO=98 %

E : DFO=67 %
o , 2 Yw = 80 %
- o = \.

7 DFO =98 % OP-3

h Yw = 99 %

1365 flﬁf i
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a \/ Ty OP-5 OP-4
O E 135.5 “ ) E
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CASE #2 — PRIME/PCT RECOMMENDATIONS

OP-2 Production History

|
1.8/m3/d
—dp a. Yy 4 Surveys 4 Interventions OP_Z_ST Prod uction H isto ry
8
7
6
5
T 3
8 3.7 m*/d OP-10 av. oil rate
£ 3
‘\
\ 2
\
' 1.2m3d -~ ---—-—f - ——- = — = -
. . 1 OP-3 av. oil rate
Sidetrack was drilled
05[.)12.2022 24.01.2023 15.03.2023 04.05.2023 23.06.2023 12.08.2023 01.10.2023
Date
— Qil

P
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