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This document illustrates the entire workflow for generating a report based on Prime Analysis
results, starting from input data quality control and conchgliwith the compilation of a final list.
This list encompasses a comprehensive diagnosis of the entire asset and its individual wells, alon:

with recommendations for subsequent geological and technical operations, drilling, etc.
PolyPrime is a plugin for the PolyGon software

For more detailed information on this comprehensive tool for the analysis and interpretation of

dynamic flow rate and pressure data during the development of oil and gas fields, please follow the

link https:// polykodru/polygon .

PolyGon software operating platform


https://polykod.ru/polygon/

Scope of Application and Benefits of Prime Analysis

Prime Analysis a workflow centered around a set of hitggvel development performance metrics,
generated by the PolyPrime software based on production history data (such as flow rates,

pressuresPTA andPL7.

Prime Analysis focuses on mature reserves underperforming in terms of production and/or pressure
targets due to well integrity issues, poor reservoir connectivity, reservoir heterogeneity, or an
inaccurate understanding of reservoir properties in the ark#aserves as the primary tool for
selecting prospective zones for infill drilling, optimizing waterflooding operations, and identifying

candidate wells for well interventions and production logging surveys
The scope of application and benefits of Prime Analysis are presented in Table 1 and .Figure 1

Table 1t Application of Prime Analysis

Development Analysis Well Intervention Planning
Assessment of current recovery and Selection of candidates for well
recovery rates interventions

(water shutoff, stimulation, hydraulic
fracturing)

Evaluation of the reservoir pressure Recommendations for well testing
maintenance system efficiency (PLT, PTA, PCT

Assessment of development target Optimization of the pressure maintenance
productivity and potential for its system

enhancement

Evaluation of sweep efficiency Well operating regime planning

(non-productive production/injection,
incomplete reserve involvement)



EARLY DIAGNOSIS OF INFORMATION ON THE RAPID FORECAST OF OIL IDENTIFICATION OF
COMPLICATIONS FOR WELLS, PERFORMANCE OF EACH RECOVERY FACTOR BASED ON PROSPECTIVE ZONES FOR
WELLBORE, AND INTER-WELL RESERVOIR LAYER AND THE WATER CUT AND ENHANCED OIL RECOVERY
SPACE REDISTRIBUTION OF PRODUCTION DECLINE
PRODUCTION/INJECTION BETWEEN CURVES

THESE LAYERS

Fig 1 t Benefits of Prime Analysis

One of the key features of Prime Analysis is its high degree of automation. This accelerates the dat:
processing workflow, enhances the accuracy of the results, and significantly reduces the workload

for the specialist, who previously had to perform alkeogtions manually

Furthermore, the Prime Analysis package provides a-nggrdly interface for data handling,

making it easy to use for oil and gas industry professionals



UserProficiencyLevel

The following criteria are defined for the User

{knowledge of the general principles behind the generation of the Prime Analysis web report and

its purpose

{ possession of comprehensive information regarding the asset under analysis

{proficiency in working with the PolyGon software interface

{ability to generate analytical reporting based on Prime Analysis



Stages of compiling a Prime Report

Stage 1t Analysis of the quality of imported field data

Stage 2t Creating a project in PolyGon and populating it with information

Stage 3t Preparation of the input Excel file "PolyGon_wells_import"

Stage 4t Generation of the input Excel file "PRIME_Input" and its subsequent population

Stage 5t Generation of the Prime Report

These stages are described in Sections 1 through 5.

10
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The primary prerequisite for successfully generating a Prime Analysis report is the availability of
complete and reliable information about the subject as3étis information will be analyzed by the

User and entered into the corresponding input Excetfdad the PolyGon software

Source data for the analysis can include common field database formats (such as KIS ARMITS, OF
ResView, NGT, etc.), as well as specialized formats compliant with corporate standards.
Production/injection data and well stock parameters can be exportedingtance, from an NGT
project in the required format with annual or monthly timesteps (gehar timestep is typically
used). Annual average reservoir pressure values for producers, injectors, and observation wells cat

be obtained from a pressure database

Two primary methods are available for data input into the PolyGon software: the first is direct data
entry within the application, and the second is the use of specific input Excel files named
"PolyGon_Input" and "PRIME_Input". Both methods have their aidgges and can be utilized to

achieve the desired objectives, depending on the User's specific needs
The parameters that can be entered into the PolyGon software are listed in Tables 1.1 and 1.2

Table 1.1t PVTparameters

PVTparameters
Viscosity( J
Density( Q of oil, water,
Formation Volume Factdr}) gas
Compressibility -)

Solution Ga®il Ratio(Rs)
Bubble Point Pressui@b)

Water Salinity

Temperature~ A

11



Tablel.2 tRPMProperties

RPM Propeties

Current Gas Saturatiaisy)
Critical Gas Saturatiqi¥gr)

Residual Oil Saturation to Gas Displacen{Sairg) Oil + Gas

Relative Permeability to Gas(Krg ()

Relative Permeability to QiKrog)
Residual Oil Saturatidigorw)

Qritical Water SaturatiorfSnc)

Initial Water Saturation (Swi)
Dead Oil + Wate

Current Water Saturatio(Sw)

Relative Permeability to QiKrow)

Relative Permeability to WateXKrwo)

Critical Gas Saturatiqi®g¢

Initial Water SaturatiorfSw)
Gas + Water

Relative Permeability to G@krgw)

Relative Permeability to WatéKrwg)

Additionally, the following parameters are entered in the "Maps" data tree

X Reference Depth
X GOC (GasOil Contact);

x WOC (WaterOil Contact).
The parameters entered into thdPolyGon_wells_impoit and PRIME_Inpuit, Excel files are

described in Sections 3 and 4

Furthermore, there is a set of parameters that provide descriptive information about the asset
under analysis. These parameters are specified in HFRRIME_Inpuit input file within the Asset

Summaryand "FDP" (Field Development Plan) sheets

12



1.1. Input data quality analysis

Analyzing the quality of imported field data is crucial for presenting an accurate picture of the

subject asset's condition

The information subject to analysis includessign documentation, production history, rock

properties, PVT properties, reserves, relative permeability data, all well test results, and pressure

performance data (Fig.1.1).

Rock properties

Production history g ‘ ' PVT properties

y N
."f \'\1.-
Design | PRIME-
documentation ‘ II ) ! « Reserves
. analysis
L _,."l
Pressure ‘ \—/‘
performance data ' RPM

All well test results

Fig 1.11 t Analyzed information

When populating the input file, it is essential to verify the quality of the imported data to enhance
the accuracy and reliability of the analysis results and to optimize the computational processes

performed by the PolyGon software
The input Excel file must not contain

X negative or duplicate values for pressures and flow rates

x data gaps ("#N/A");

13



x duplicate dates

X presence of symbols or alphabetical characters in numerical data;fields

X active data filters
It is recommended to use the wddased chart visualization tool in the "Sensors" section of the
PolyGon software as a means to identify erroneous values. This allows for the prompt detection of
any data anomalies and the implementation of corrective meesuthereby ensuring more
accurate calculation results
It is crucial to verify that bottomhole pressure values do not precede the corresponding flow rate
values; otherwise, an error will occur in the productivity calculations, leading to the termination of

the Prime Analysis process (Figl.2.

(I = = B aAddPTA <_l_) JxL

WRONG

Fig 1.1.2 t Example of erroneous data with bottomhole pressure readings preceding flow rate va

In such a case, as shown in Fig. 1.1.2, it is necessary to verify whether bottomhole pressure

measurements were indeed taken after well drilling but before the well was brought on stream

Furthermore, attention should be paid to the possibility of incorrect reservoir and/or bottomhole

pressure values being specified in the "PolyGon_input'(Filg 1.1.3)

14



13.06.2009 24092011 05.01.2014 17.04.2016 20072018
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Time, hr

Fig 1.1.3 t Example of incorrect bottomhole pressure values in an injection well
Parameter loading must be performed for the respective study assets/zones

Note: In Figures 1.1.21.1.3, dots represent bottomhole pressure, and the dashed line represents

reservoir pressure

After populating the "PolyGon_input" file, an automatic validation of the inpwtell log
interpretation data for correctness is performed, followed by data interpolation. Once the file is
loaded into the PolyGon software, the same file must be exported back from PolyGon. In the

resulting Excel file, data requiring attention will biglighted:

15



x Yellow highlightingindicates interpolated values. Missing values are interpolated using data

from adjacent wells.

x Orange highlightinglags values that could not be interpolated. These are missing data

points for which interpolation failed due to insufficient information.

x Red highlightingsignals an error. The data contain negative values or fall outside the valid

range defined in the PolyGon software for that specific property.

16
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Step Twot Creating a Project in the PolyGon Software and Populating it with Data.

The user must log in to the PolyGon software (Fig. 2.1) using their personal account and create &

project for the asset under analysis.

Welcome to Polykod
Sign in_ To see it in action

@ 2023 Polykod. All Rights Reserved.

Fig 2.1 t Authorization in PolyGon software

Note: A full description of the PolyGon software interface and functionality can be found at this link

https://wiki tpolygon.polykod.com

17
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7

2.1.Description of the"Exploref tab

When opening the PolyGon software, the user is taken to the workspace of the "Explorer” tab, which provides a grapfacal fateaccessing and

managing files, folders, and projectsg 2.1.1).

- S8 B @ @ 2

Fig 2.1.1 t The work area othe "Explorer" line of the PolyGon software

Using the "Explorer,” the user can create a new project or open an existing one. The workspace interface has the folictireg st
1 tExplorer tree, which allows for navigation throuijte content;
2 t Area for managing existing data;

3 t Area for creating projects, folders, and uploading files.

Thus, the user is able to store projects and files in an organized manner within the internal environment of the Poly@oe. soft

18
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& *, (' *( & # ,1 %(01l!/1

To create a project in the PolyGon software, the user must:

Select a folder in the Explorer tree (on the left) where the project will be stored.

Select the "New Project"” tab in the right part of the interface.

Fill inthe fields.

Click the "Create Project" button.

Descriptions of the project fields are provided in Tah2 1.

Table2.2.1 t Project fields

Field Name | Description Possible Values Mandatory
Project The name of the project. This will be displayed in | Letters, numbers Yes
Name software interface. and other symbols
Units The default unit set to be used for the project. A Metric Yes
individual unit of measurement can be modified lal Field
during project work. Russian
Project ID | A unique project identifier. Letters, numbers No
and other symbols
Project Date | The date the project was executed. Numeric values No
Company | The client company commissioning the study. Letters, numbers No
and other symbols
Country The country where the asset is located or the cour Letters, numbers No
of the client. and other symbols
Asset The name of the hydrocarbon field/asset. Letters, numbers No
and other symbols
Focal Point | The service company employee responsible for cl| Letters, numbers No
communication. and other symbols
Focal Point The email address of the focal point. Letters, numbers No
Email and other symbols
Analyst The service company employee performing 1 Letters, numbers No
interpretation. This field is prpopulated with profile| and other symbols
data but can be modified.
Analyst The email address of the analyst. Letters, numbers No
Email and other symbols
Contractor | The company executing the project (service compa| Letters, numbers No

and other symbols

19




Comments | Any comments related to the project.

Letters, numbers
and other symbols

No

he user can also:
Select the unit system to be used in the project.

Add comments to the project.

Note: Descriptions of the unit systems are provided at the following links:

X metricandfield: https://nafta.wiki

X russian https://nafta.wiki

20



https://nafta.wiki/x/moJRAQ
https://nafta.wiki/x/M4IoBg

Mew Project Mew Folder

Project mame*

Upload File

Unita*
Metric

Job ID

Project Date

Company

Country

Asset

Focal Point

Focal Point Email

Analyst

Analyst Email

Contractor

Layer

Cluster

B I U =

¥, x° Mormal H

[nsart taxt here ..

Fig 2.2.1 t New Project Creation Window

I
&

]
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2.3.0pening a project

The user can open a project by selecting it in the Explorer tree.

v @ Public Explorer Search Q) 28 B & @ 2
i T Hj r New Project New Folder Upload File
<

> [ renata.biktimirova@sofoil.com -
Project name*

> [mw Samples Name Size Creation Date Last Modified Date
Units*
Metric -

> [ Sofoil i T 213.6 kB 29 Hor6. 2024 1., 14:23:43 11 voa6. 2025 r., 09:46:41
Job ID
Project Date ®

Fig 2.3.1t The PolyGon Explorer window

The user can upload a file to a project by following these steps
x Navigate to the "Upload File" tab in the right part of the interface
x Click the "Select File" button and choose a file from the local machine

x Click the "Upload File" button
Files uploaded to the project will be displayed in the central part of the workspace

Once a project is opened, a "Calculations Page" tab will become available to the user in the workspace header, nextiotee téh

To proceed with performing calculations, the user needs to switch to the "Calculations Page" tab

22



2.4.Description of the "Calculations Page" tab

After creating and selecting a project, the User can go to the working (fage.4.1).

& Public

h T1

Explarer Wark Page
Cher#ni

PVT Well Sketch |

Maps Gauges Analysis
0 v wels -
B =’ ceon

© Add well

4 »

= PVT SCAL Maps Gauges Analysis B B «
Gauges
[ I | < B I Add PTA Add PIT Select PIT | ¢ | J*]_
0 2011012 % 03 243 2089700 0.07 266 03185 3303 0001 3002 00.03.3980 0%.08.4078 07.4308 0.08. 483
4204 4 b 4 L el a 2L 4224 x4 8234 142342 4 08234
F
3 :
1 1
-7
o0 = N0 HaN O HaH0 Hahl D Hah D sl Hah D NaMLD HalD Hah D

Tirrw, b

== 01 Comulatve Separsior Product raw (Con 4y 001 Liguic Reste raw (Con 01
= - O Liguid Rae Bomehais rew {Com01)

— O Brtoerhils Rats rew [Cen01) — 0 Sagaratsr Ry raw (om0 == 01 Currusiatve Bottsminis Prsduct mw (G -01)

. < 8 B 2 @ 2

Properties Tables Services
Data Processing Numerical
Analytical Get TR Forecast

Gauge selection

Cre-01 007 w

Filtering

3 Calculate

®) Wavelet filening [199 |h' v
Confrast =
Mowing average 100
Median Filter
Fourier filiering
Supress
min

i

Palynomisl Detrending

Phantam Well Detranding

{ Transformation 001

Calculate
Muttiphing = ;|1
qshifting &+ . g [mae »
Time + - |h.' »
shifting
| Sparsing

Caleulate

Fig 2.4.1 t Window for data preparation and numerical calculations in PolyGon software
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TheCalculation Pages the primary workspace for data analysis and interpretation
This page consists of three main panels

1. Project Data Management

2. Graphing

3. Calculations, Tables, and Plugins Management

Within theProject Data Managemenpanel, data is organized in a tree structure under the
following tabs
1. PVTtDefining fluid properties
2. SCAL Defining relative permeability curves
3. Maps t Creating reservoirs and defining their properties
4. Sensorst Creating wells and sensors; importing production data (rates, pressure,
temperature, etc).

5. Analysist Creating various types of studies (e.g., well tests)
Furthermore, within a project, the user can create multiple independent test cases

The Calculations, Tables, and Plugins Management panel provides the user with various datz

operations

The Graphing panel is designed for visualizing charts and platsuser has access to the following
graph types

1. PVTtFluid properties plots

2. SCAL Relative permeability curves

3. Maps t Reservoir property maps

4. Sensorst Timeseries plots for various sensors on a linear time scale

5

. Analysist Analytical plots (e.g., type curves, diagnostic plots)

The following section describes the process of using the interface elements required to generate a

final report for the object under study

To successfully complete this process, the following tabs in the PolyGon software must be
populated:PVT, SCAL, Maps, and Sensdiisese can be filled in either manually or automatically
via the input Excel filBolyGon_Input.xlsx. Thenalysistab is not used for the Prime Analysis

calculation
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2.4.1.PVTproperties

In order to define the fluid properties, the user needs to open the "PVT" tab in thbaeid panel of the interfacé-ig 2.4.1.1).

Explorer Work Page Search Q < 8 B & 0 2
= PVT SCAL Maps Gauges Analysis a ﬂ “ Propeties I Ul I e
< 2 M . sttt st
201 | Test Properties -
Gauges J
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20112004 20012253 25002481 23052700 007,207 18003165 12113083 00013022 0003.3850 0505 4073 02.07.4306 30.08 4534 SCAL Reglon: v
142343 224 052242 142342 nnea 08234 14234 2na 082243 “wna 20 062343
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Fig 2.4.1.1t The PolyGon software "PVT" window




2.4.1.1.Fluid Type Selection

The user can select the fluid type to be used for analytical calculations

The fluid type is selected in th@roperties” tab, within the"Test Settings"section located in the right panel of the interface

Explorer Work Page
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== Qi Cumelatve Separator Produd e (Cem. 447 G071 Ligusd Rase raw (Com-01]
= - O Liquid Rate Botinmheie raw (Cxm.01)

Fig 2.4.1.1.1t Properties of PVT test PolyGon software
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The following fluid types are available to the user
X Simple PVT
x Water
x Gas
x Dead QOil
x QOiltGas
x OiltWater
x OiltWatertGas

When the user selects a specific fluid type, a warning window will appeal (#if).1.2). The user can click "OK" to confirm the correct fluid type has

been selected

! WARNING

Are you sure you want to change the PVT model? Fluid phases might be recalculated incorrectly

ok Cancel

Fig 2.4.1.1.2t Warning window when selecting a PVT model
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Note: At their discretion, the user can create multiple PVT regions within a single project by clicking
the "Add PVT Region" button, located at the bottom of the PVT data tree (Figure 2.4.1.1.3). Multiple

PVT regions may be created, for instance, for a Rzolte reservoir

PVT Well Sketch
Maps Gauges Analysis

v PVT Regions
PVT PervoH 01
PVT Region 01
@ Add PVT Region

Fig 2.4.1.1.3t Adding a PVT region
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2.4.1.2.PVT Region Settings

Fluid properties are defined in the right panel of the interface, under the "Properties” tab within the "PVT Region Sgdttiga"
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Fig 2.4.1.2.1t Main parameters of PVT region properties
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TheSimple PVTodel allows the user to define the following parameters
X Fluid Formation Volume Factor
X Fluid Viscosity
X Fluid Compressibility
X Fluid Density

For theWater model, the following parameter is available

x Salinity

For theGasmodel, the following parameter is available

x Relative to air

For theDead Oilmodel, the following parameter is available
x Oil Density
For theSaturated Oil (O#Gas)model, the following parameters are available

x Density
x GasOIll Ratio (GOR) at BubHReint Pressure

X Bubble-Point Pressure

For multiphase modelsDead O#Water, Oil-Water-Gag, fluid properties are defined for each

phase individually

Note: At this stage, the user can also preview PVT plots before the final calculation. To do this, click
and hold the left mouse button on the "PVT" button in the top panel of the workspace, then drag it

to the center of the screen to display the graphs
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2.4.1.3.Calculation of Fluid Property Correlations

For all fluid types except for the Simple PVT model, the user can calculate the correlation of fluid

property changes versus pressure at a specified temperature

To calculate the correlation, the user must
x Define the fluid properties

x Set the pressure grid parameters

7T

The grid parameters are specified in tHressure'and"Temperature"sub-sections within

the "PVT Region Settingpanel on the right side of the interface (F&4.1.3.1)
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Fig 2.4.1.3.1t Change in pressure and temperature of the PVT region
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Pb |75.65 | atm v
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After clicking the simulation button, adjusted curves of parameter changes versus pressure over the
specified range at the given temperature will be generated. The results will be recorded in the "calc"
table.

Note: This section is provided for informational purposes and may be skipped

The user can then proceed to input laboratory data on fluid property changes
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2.4.1.4.Calculation andproperty selection forinputting laboratory data

The user must switch to th& ables"tab in the right panel of the interface. This will open the table

of fluid property changes versus press(irég 2.4.1.4.1).

‘ Properties | Tables | Services ‘
-[ Table Properties ]
|Pb raw v |

L & @B DO

Total rows: 2
Rs Pb
| sm*/m? hd | | atm hd
17.8108 75.65
35.6275 7565
0 | o

Fig 2.4.1.4.1tFluidproperty vs.pressuretable

The fluid property for which information will be entered can be selected in two \(Eg2.4.1.4