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Disclaimer \“‘ OGRE

The content of this presentation, including all information, opinions, and statements, represents the personal views of the presenter and

does not necessarily reflect the views or positions of the presenter’ s employer, affiliated organizations, or any other entities mentioned.

The information provided in this presentation is intended solely for educational and informational purposes and should not be
construed as professional advice, including but not limited to legal, financial, medical, engineering, or technical guidance.

Attendees are encouraged to independently verify all information and consult with appropriate professionals before making any
decisions based on the content of this presentation. No representations or warranties, either expressed or implied, are made as to the
accuracy, completeness, or suitability of the information provided.

The examples, scenarios, and case studies included are for illustrative purposes only and are not guarantees of current or future results.
They are not intended to serve as endorsements, predictions, or recommendations for any specific course of action.

The presenter does not assume and hereby disclaims any liability to any party for any loss, damage, or disruption caused by errors or
omissions, whether such errors or omissions result from negligence, accident, or any other cause.

Participation in this presentation is voluntary, and reliance on the information provided is at your own risk. The presenter assumes no
responsibility for any decisions made or actions taken in reliance upon the information contained in this presentation.

This presentation may contain forward-looking statements that are subject to risks and uncertainties. Actual outcomes and results may
differ materially from what is discussed or anticipated in this presentation.

By continuing to view this presentation, you acknowledge that you have read, understood, and agreed to this disclaimer, and that you
accept the limitations and conditions stated herein.
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How Do We Solve Problems \“‘ D@gﬁﬁ

Define and Analyze the Identify the Tools and Solutions Execution and Review
Problem

01 Introduction



" Problem #1 — Evaluations...

Define and Analyze the
Problem

« Generating Type Well Profiles for PUDs
* Need to adapt Analog Wells Methods

« 10k wells... need to be forecasted

10,000 wells x 30s/well =
300,000s = 83.34 hrs > 2 Weeks...

01 Introduction



Auto Forecast — Automation \“‘ ogngEE

Automation of What?

01 Introduction



= Auto Forecast - Workflow \““‘ SRE

e Single phase or multiple phase? * Curve type?

* Shut-in well or shut-in period? * b Factor range?

¢ Missing Values? * Dmin?

¢ Max Peak Rate? * How to treat minor phases?

» Historical Data Range

Data Pre-
—_— ata Pre —————— Outlier Removal ——————5 Create A Forecast

treatment —_— —_—

* Denoising Method: Forecast validation

N =— End

Most Recent Material Balance Time and adjustment?
Decline Segment or Actual time?
* Rounds of denoising? 1
» The minimum number of + False unit slop (MBT)? |
data points to define a Yes
decline trend segment (DTS) l
¢ Only focus on the last or
most recent DTS
Does the Forecast

Decline Trend
Segments Detection

captures the latest
trend?

02 Workflow



- STEP 1: Data Pre-treatment \““ og—.gg;;s

* Single phase or multiple phase?
* Shut-in well or shut-in period?

* Missing Values?

* Max Peak Rate?

* Historical Data Range

1.1 Data cleansing

Start P 1. Data Pre-treatment

1.2 Peak Rate Identification

02 Workflow



- Auto Forecast — Pre-treatment \““‘ O‘E’YEEE
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- Auto Forecast — Pre-treatment \““

SYSTEMS

1
No Forecast for Shut-ln Wells
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Shut-in Wells Detection and
Setup
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- Auto Forecast — Pre-treatment \““

Treatment of Con%ecutivé Number. of Zeros -
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Included for forecast

2012

2013

2014

2015

2016

2017

2018

2019

2021 2022 2023

2024

2025

2026 2027 2028

(Kep/194)110

™ x (0

Shut-in Wells Detection and
Setup

i
b

02 Workflow



- Auto Forecast — Pre-treatment \““
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Peak Rate Identification
Ramp-up effect eliminated
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- STEP 2: Outlier Removal \““ ot_:-.YgEl;S

Limitations:

* MBT should follow the
same chronological
order as actual time

* “False” unit slope

7.1 log-log Rate-MBT

2. Qutlier Removal =———— Method selection

* Denoising Method: 7.2 log-log Rate-Actual time
Material Balance Time
or Actual time?

* Rounds of denoising?

* False unit slop (MBT)?

02 Workflow



- Denoise Methods Selection \““

@ O,

Material Balance Time Actual Time

(MBT) (t)
Log(q) vs log (MBT) Log(q) vs log (t)

02 Workflow
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- Material Balance Time (MBT) Method \““ D@Jggﬁ

Sem \'/

Define dimensionless material balance time as
Npp 0 m}
C I

1
i J\ Material Balance Time (MBT) Method setting:
: We calculated the material balance time based

bt on production history. When the production

e — =

GASIMCF/day)
o = i
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GASIMCF/elay)
E— [ F

P~ |
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e
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P
A fgf

!
Ii; rate fluctuates significantly, it can cause

deviations between the material balance time

and the actual time. Data points where the

I B | ! : ~._ . deviation value exceeds the parameter setting

- will be marked as outliers.

AL Ut ARRLTL g U s
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" Material Balance Time (MBT) Method

Semi-Log (Rate vs Date) <

g 10%] 10"
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Plotting log(q) vs log (MBT)

2. Apply polynomial fitting curves
3. Apply two (2) times Standard Deviation

(20) as screen threshold. (Approx. 5% will
be culled)
Identify the outliers.
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= # Rounds of Denoising
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= Other Adjustable Parameters \AAAA —

% (™ ®

D, b-Factor Min./Max. Cutoff Time Interval
6% 0.1~12 50 yrs
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" Other Adjustable Parameters

GASIMCF/cday)
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Technical Threshold

Data points with a production rate lower than the

technical limit will be excluded and will not

generate a forecast profile.
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Other Adjustable Parameters

Monthly Production

A\ \ \ N OGRE!
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Auto-Detection of
Decline Trend Segments (DTS)

Auto-Detection of Decline Trend
Segments (DTS)

l
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As -of:-Date

Most ‘

Recent DTS |
[

Decline Trend Segments -
(DTS) L LS
== =» Adjusted Forecast Profile

\’\ History Profile
e

=
-
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Production Time

X7

Auto-Detection of DTS
Validate the forecast using the latest data points. If
a deviation from the trend is detected, adjust the

forecast based on the most recent segment of the

decline trend.
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= Other Adjustable Parameters A\ \ \ \ —

Min. Data Points for _ Min. Data Points
DTS=10 for DTS=5

104 ‘ 104 a

0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400

Define the minimum data points/counts limit for the trend correction
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= Adj. Parameters- Forecast
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DEFAULT
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User Could Choose to de-noise Manually in Graphics with Shortcut key (Ctrl + )
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Before “Take-off” Checklist \ NN oGRE

UNITED %‘ NORMAL PROCEDURES A320
¥ e mm — I
pemeg;_wr -0 Zf-’r C;gc;r_ Irom aimlane [——
BEFORE START APPROACH 6 3Shing g dbook, GroU,-,e Checkiist Section »
COCKPITPREP...................... .COMPLETED (BOTH) ... CONFIRMED :
GEAR PINS and COVERS...................... REMOVED .CHECKED
CONTAUTO | | SEATBELTS .ooooooooeeeee e ON
.....NAV | | BAROREF. . SET(BOTH)
FUEL QUANTITY.. _ Ke _SET (BOTH)
TODATA..... o SET AS RQRD
BARO REF.. ___ SET(BOTH)
CLOSED (BOTH) LANDING
CABINCREW ADVISED
ATHR .o oo, .....SPEEDIOFF
AUTOBRAKE ... oo AS RQRD
ECAMMEMO...........co......... LDG NO BLUE
ANTI ICE LDG GEAR DN
ECAM STATUS. CHECKED SIGNS ON
PITCH TRIM.... _ SET CABIN READY
RUDDERTRM....... _.ZERO SPLRS ARM
FLAPS SET
BEFORE TAKEOFF AFTER LANDING
FLIGHT CONTROLS CHECKED (BOTH) | ["FLAPS.._... ... ... .. RETRACTED
FLT INST......... CHECKED (80TH) | | SPOILERS.... DISARMED
BRIEFING..... .......CONFIRMED ...START
FLAPSETTING . OFFISTBY
V1.VR.V2/FLXTEMP........ccoeeorrveeceroo(BOTH) | | PREDICTIVE WINDSHEAR SYSTEM......... ... OFF
ATC..ovv.
ECAM MEMO...
glhggsﬁgn MAX APUBLEED..... _.ON
CABIN READY ENGINES..
SPLRS ARMED
FLAPS TO
TO CONFIG NORM FUEL PUMPS...
SRR R ADVISED| | PARK BRKAND and CHOCKS...
AFTER TAKE OFF/ CLIM APUBLEED
SIGNS........
APUANDBAT
-..____SET(BOTH) ¢ 5 Consider COLD WEATHER
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:Before "Take-off” Checklist \““‘ ogngE

Pre-treatments Forecast Setting

a Phases to be forecasted q Enable Denoising
& oil &4 Denoising Methods
& Gas & MmBT
.- []  log(q) vs log(t)
gForecast Methods [[] Max. MBT Index Diff.
q M. Hyp [[] # Rounds of Denoising
& Exp. [] Reserve Peak Rate
.. ..

[] Dmin (%) [] Shut-in Wells Assessment

[] B-Factor Min. [] Data "Gap” ...

[ ] B-Factor Max. [] Consecutive zeros...

[] Cutoff Time Interval [] Decline Trend Segment (DTS)
[] Fit Minor Phase as Flat Ratio [] Min. DTS Data Points

[] Minor Phase uses Major’ s culling[_] Threshold Rate...

[] Minor ends at Major’ s ..

02 Workflow



“...v1 Rotate...”

A\ \ \ \ \

« 11,000 Wells — Permian unconventional, 10yrs+

« 2 Phases,

« Selecting from Exp., M. Hyp, Har. Forecast Methods
« 2 Rounds of Denoising

« DTS Correction Enabled

7-10 mins depends on performance of various PCs

Results Overview - Who, Why, How and Where

OGRE

SYSTEMS
Beginning Auto-Fitting Process
Owerall: . (Assete 400711001, Avg- 2499 ms, Est Time 04 m 34 <)
Messages

42329430720000 - ProductionRate.oil#oilt

42329430730000 - ProductionRate oil#oil1

42329430740000 - ProductionRate.oil#oil

42329430800000 - ProductionRate.oil#oill

42329430860000 - ProductionRate. oil#oil1

oK Cancel
Asset Forecast Result

42383382580000  ProductionRate.cil#oill  Gap between end of history and as of date is greater than § As Of Date: 2024-01-0
42383383780000  ProductionRate.cil#oill  Gap between end of history and as of date is greater than § As Of Date: 2024-01-011
42383383780001 ProductionRate.oil¥oill  Failed to create history
42383384040001 ProductionRate.oil¥oill  Failed to create history
42383384180000  ProductionRate.cil#oill  Gap between end of history and as of date is greater than § As Of Date: 2024-01-011
42383384310000  ProductionRate.oil¥oill  Failed to create history
42383384320000  ProductionRate.oil¥oill  Failed to create history
42383385610001  ProductionRate.cil#oill  Failed to create history
42383385620001  ProductionRate.cil¥oill  Failed to create history
42383387810000  ProductionRate.cil#oill  Gap between end of history and as of date is greater than § As Of Date: 2024-01-011
42383387840000  ProductionRate.cil#oill  Gap between end of history and as of date is greater than & As Of Date: 2024-0
42383388080000  ProductionRate.oil¥oill  Gap between end of history and as of date is greater than & As Of Date: 2024- L
42383388140000  ProductionRate.oil¥oill  Gap between end of history and as of date is greater than & As Of Date: 2024-01-
42383388850001 ProductionRate.oil#oill  Failed to create history
42383388860001 ProductionRate.oil#oill  Failed to create history
42383388880001 ProductionRate.oil#oill  Failed to create history
42383388910001 ProductionRate.oil#oill  Failed to create history
42383388520000  ProductionRate.cil#oill  Gap between end of history and as of date is greater than 6 As Of Date: 2024-01-011
42383388940001 ProductionRate.oil#oill  Failed to create history

Total: 11001 | Success: 10346 (94.03%) | Review: 655 (5.95%)

Save to Excel

Show Only Failures

Close

%

i
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- Auto Forecast Comparison 1 \““ M

Semi-Log (Rate vs Date) </ - Semi-Log (Rate vs Date) - >
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- Auto Forecast Comparison 2 \““ C"—Z"YEEE
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DTS Correction Enabled
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® Auto Forecast Comparison 3

A\ \ \ \ \

SYSTEMS
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Test2: log(q) vs log(t)
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= Validation of Auto Forecast Results

|~

Aggregation at
Top Level

A\ \ \ \ \

SSSSSSS

Probit Plot

D

Visual Analytics
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: Summary Level — Validate Results \““ 0‘-2'55

Semi-Log (Rate vs Date) <A Level Aggregation (5211 Assets)>
i,
— PsD
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ate

User Could Aggregate Leaf Assets/Cases Forecast to a Top Level for Review and Validation
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- Probit Plot — Validate Results \““

| Probit Plot Dialog
| Select Assets Plot

Phase Qi ¥ DCAVariable  EUR

Fit Interval = P10/P90 -

Lognormal Probability Distribution Plot

P
p2

P5
P10

P30

P50

P70

Pan
P95

Probability (on Probit scale)

pog
/ pag

A

10* 10° 10° 10° 10¢ 107
Value At Probability Of Occurrence
® Default EUR = DEFAULT EUR —P10/P90 Trend Line
==All Data Trend Line

L

Generate Plot

Analog Set
Data Samples
Monograph 3 Compliant
Pa0
P30
P10
P10/P90
Analytical Mean

Arithmetic Mean

Swanson's Mean

p
All Data Trend Line Formula

P10/P90 Trend Line

¥ Compare Scenarios

test EUR(bbI)
4027

YES

140,078.6

339,380.9

822,292.2

59

430,765.4

407,031.6

424 467.2

385,077.7

y = 1.3588In(x) -17.2437
R® = 07.04%

y = 1.4482In{x) -18.4423
RE = 99.22%

OGRE|

SYSTEMS

DEFAULT

4006
YES

149,508.0
361,580.4
874,470.8

5.8

458,483.0
430,480.3
451,825.8
410,0317

Export

DEFAULT EUR(bbI)

4

User Could Also Put Forecast Results (EURs) into Probit Plot for Review and Validation
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Highlights of Probit Plot \“‘ OGRE !

Type Well Profile Key Tool
Statistical Metrics Benchmark and

Various Variables Included

Export Statistic ario

Supported

Results Copy and Paste Supported

Probit Plot

02 Workflow 35



- Visual Analytics— Validate Results \““‘ D'E’YEEE

EUR/ft Bubble Map of Year 2024
Color coded by operator

Pacos

© 2024 Mapbox © OpenStreetMap

02 Workflow



Highlights of Auto Forecasting \“‘ OGRE!

Auto Forecast & Denoising

10,000 Wells
2 Phases

Forecasts
Under

@ 10 minutes

Anomaly Visualizing

Flagging Denoised Data User Configurable Parameters

Auto Forecasting

02 Workflow 37



SSSSSSS

We, the Batch Auto Forecast, do not compete with individual
evaluators

e PARETO PRINCIPLE Jusiivms
come ffom
20% of

camses.

r important ot imPor’ran’(

We win by saving your time from tedious and repetitive works

03 Bug Fixing and Updates
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