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Overview

Powersim Softwarés a Norwegian company based in Berdgeéowersim Softwar@rovides a
family of business tools tailoretb forecast and analyze&omplex dynamic problems
pForecastwhich has been developed fpredictingoil and gas productionis one of these
tools. pForecast is anncertainty-centricsoftwarethat digitalizessimplifies andstandardizes
how productionforecasts are generated and utilizedForecast performs a fullfetime
simulation of the production and injection forecast, including historical data, in keeping with
0 KS A Y R dzadebsih@rieed $ogagilty.

This manuatoversthe essentialstepsto get startedwith the pForecast softwaref-or users
seeking specialized support, please reach out to us at:

Email:pForecast@powersim.no
Phone: +47 55 60 65 00
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Introduction

pForecasts aSaaS solutiowith a userfriendly and interactiveinterface, offeringa simple

and consistent methodology for production forecasting.performs deterministic and
stochastic analyses andgenerates unbiased production forecasttaking the involved

uncertaintiesinto considerationfor the entire field pForecasiconsolidateshe forecasting
andactsas acommon framework across assets.

pForecast which usesMonte Carlo simulatios at its core,improves analysis quality as
uncertainties are an integral part of the forecastirand not added asa deviation on a
deterministic run The softwareappliesto both short and longerm forecasting.

pForecasQ kierarchicalstructuresconsistof three levelsasset,forecast and scenarioThis
manual shows how to configure each level angenerate a comprehensiveproduction
forecast A short description otach chapters given infablel.

Tablel: Structure of the pForecast user manual.

Chapter Description

Accessing pForecast

AssetConfiguration

ForecastConfiguration

ScenaridConfiguration

Running theSimulation

Decline Curve Analysis

Corporate Analysis

Incremental Profiles

© 00 N o o b~ w N PP

Corner Cases

[ERN
o

Export and import of assets and scenarios

=
=

Understanding the pForecast Model Engine

[ERN
N

Glossary
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1 Accesing pForecast

pForecast isaccessiblethrough your web browser.The uses need to equest access to
pForecast vigheir companylIT support. A designated'Company Administratore in your
companywill be defined as administratowhen pForecastis ntroduced The Company
Administrator carcreate new assets arassign different roles at the corporate le\aid on

the assetlevel

1.1 Asset

You will at least need to define one asset that mirrors the structure in your organization
model. Figurel.1 shows how to create new assets for the end us&everal users can use

and add forecasts and scenarios for the same asset, depending on the settings of access rights
in the next sub chapter.

@ ADMIN: POWERSIM SOFTWARE % a6 ADMIN ] Tutorial 3= Properties

% Company Administration Table view

ASSETS (3) Create new f, Import Sort by: Date modified a
Asset Administration: Polaris case study
Modifie

77777777777777777777777777777777777 Name
Powersim Software Demo
@ Asset : ? 3: 07.03202 : ]
Modified: 07.032025 By: Hilde Martinussen :
* Units: Metric
% * Created: 05.09.2023 15:52 (Steinar Moen)

Polaris case study
25 Date created

Date modified

* Modified: 09.08.2024 1:17 (Hilde Martinussen)

Create new ()

Demo case designed for first time demo to Demo Asset to illustrate the pForecast User

customers presentatior Manual

Administrate Asset o Administrate Asset

Select the Administration Panel. Click on the plus button to create a Sele?t'asset of interest to
new asset. administrate.
e 'Hover ov'er the asset icon to get more e You may sort the assn'et.s by Name, Date 6 Import of a new asset.
information about the asset. created or Date modified.

Figurel.l: Creatingassets

If your organization manages multiple assets, it may be more convenient to switch from the
Grid view Figurel.1l) to the Table viewHigure1.2). The Table view provides enhanced
functionality, allowing you to sort itemby variousparameters and filter your searabn
multiple criteria, such agsset name or descriptiofor easier navigation and organization.
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% Company Administration g cwe <)

ASSETS ® Create new 1, Import
NAME Y ’r‘ : DESCRIPTION CREATED MODIFIED 4/ ACTION,
Sort by DESC 514:04 (Ola: p
_ Scenarlo1imported frc WV Y st 20102025 14:04 (Olav -
e a3 01012000 01:00 (System) o %
Unsort
13.11.2025 12:42 (Bjorn Arild
° Bjoba Powersim Demo U 01012000 01:00 (System) N P
Y Filter
e el 240220231530 (Olav 02032025 10:40 (Olav
@ av's Imported assef SVERREVIK) Svennevik) ’%
Demo Asset to illustrate the n S 260820251521 (Hilde
° Polarls case study oForacast User Mamud 05092023 15:52 (Steinar Moe oo %
D et 0 0 0 0000000000000 000 0090000600000
- P oate = ¢
° Powersim-1 with tests Demo Case Business Unit 17112022 15:59 (System) 09122025 14:46 ‘Sxe‘nafB %
ows perpage: 10
o Select the Menu button to sort e Indicator that a filter has e Indicating that sorting in
or filter by value. been applied. descending order has been applied.
0 Selec.t an asset of interest to e Decide how many assets 6 SRS GRa s
administrate. to see per page.

Figurel.2 Tableview of Administration Panel

1.1.1 Assigning roles faxnasset

Once the asset is created, the Company Administrator can assign user roles for each asset.
After selecting the assethoose the Asset Roles tab aywl will see the pagshown inFigure
1.3, whereyou can assign the roles

For eachasset there are associated access rigimsiuded for each role
1. Administratoris allowed to
a) Administrate an asset, e.g., assign other users their roles
b) Set up connectivity properties fahe asset
c) Export an asset or scenario toJ&ONile (see chaptefl0.1for more detail3.
Contributor: Allowed to work with forecasts
Editor: Allowed to work with forecasts and flag forecasts for review

QC Quiality Controller isllowed to work with forecasts, flag forecasts for review,
and approve/reject forecasts

5. Subscriber: Allowed to view forecasts
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?‘é Asset Adm]nistratlon = Asset Overview IE Asset Properties (& Export

e ASSE eh -
A BASIC SR 2¢: CONNECTIVITY
ROLES
ROLE ‘DESCRIPTION
A Administrator Allowed to administrate asset, e.g. assign users to roles

USER ASSIGNMENTS

o USER NAME DEPARTMENT

Hilde Martinussen (hilde. martinussen_powersimno#EXTZ@pspf

v Contributor Allowed to work with forecasts

v Editor Allowed to work with forecasts and flag forecasts for review

v QcC Allowed to work with forecasts, flag forecasts for review, and approve/reject forecasts
v Subscriber Allowed to view forecasts

o Select Asset roles tab. e Press plus button and add users.

Figurel3Y 5SFTAYyAyYI dzaSNBEHQ NRf S

1.2 CompanyAdministrator

In Company Propertiesthe Wmpany Administrator can add new end users to the
administrative level, either amieadditionalCompany Administratosr as aCompany Analyst.

For each rolén the CompanyProperties there are associated access rights:

1. CompanyAdministrator: Allowed to administrat&eompany e.g., create assets
assign users tmles andimport assets

2. Company AnalystAllowed to work withcorporate roltups
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fs,’; ADMIN: POWERSIM SOFTWARE / PROPERTIES & ADMIN = Overview

% Company Properties

o COMPANY
& DOLES

ROLE DESCRIPTION

v Company Administrator p Allowed to administrate company, e.g, create assets and assign users to roles

A Company Analyst Allowed to work with corporate roll-ups

USER ASSIGNMENTS

p USER NAME DEPARTMENT

B O ¥

Add new users by using their e-mail address,
and press the Save button.

o Select the Properties in the Administration e Expand a role to add new users to it.
Panel.

Figurel.4 Company Administrator properties

Please note that you will need to have at least two assets defined, each of them with at least
one stochastic scenario saved, before you can run a corporatap@halysis, see Chaptér

Figurel.4 shows where you can assign roles for the company.

1.3 Connectivity

pForecast ca be configureda allow for scheduledmports of data fromother systemsand
databaseslf so,you will finda Connectivitytab under Asset Administratiowhere you can
control how input datawill be imported into pForecastCurrently onlyhistoricalproduction
datais supportedn this context

As an administrator yoaan control how often and for which facilitiésstoricalproduction
data should be uploaded to pForecaghisallows you to configure each of youssets with
their own customsed setof input data.Figurel.5 shows all the elements you may define to
set up a daily schedule for importing historical data.

Connectivity must be established through y&tmmpany AdministratompForecast currently
supports only one custom connectivity solution where connectivity settings can béully
controlled This is asolution¥ 2 NJ 9 |jRiafiuét®dMNIata Mart (PDMallowing import of
historical production datasdescribed irchapterl.3.1 pForecast also support®nnedions
G2 1 1 €oghite Da@&Fusion (CO&)import of historical production dataAsof yet, for
this solutionconnectivity settings cannot be user controljethd historicalproduction dcata
imports are scheduled to happen every night for all assets
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% Asset Administration

Move the slider to activate the import

# BASIC 8 Oak 2¢ CONNECTIVITY
of historical production data.

& ROLES

For import by day, you may select

Historical production data import @i Active s A s it
etween 1,2, 3 or 4 days.

Day(s) ~ | 3t . . . .
Define a UTC time for import using the

clock icon or type directly in the field.

Set how far back in time you want to
import historical data.

PSO Vel

Use the slider to include data or not for
the current month.

-
D Vela B facility 22 50

CANCEL CLEAR OK

If you want to import only for specific
facilities, select which one(s).

Save/update your connectivity settings.

Q
o
Q000000

Update connectivity settings 0

Figurel.5 Daily import of historical data

For a fullfledged connectivity solution, we have:

1 Theimportis handled automatically.e., thecommunicaion betweenpForecasand
the databasehappens in a scheduled background process

1 Imports can be scheduled on monthly, weekly, or daily basis. In all cases the import
usesatime of daygiven aCoordinated Universal Time (UTC). This is a standard used
to set all time zones around the world. So, for instance, Norway is in the time zone
UTC plus one, meaning that we are one hour ahead of the reading on a UTC clock
(except during daylight savingshen we are two hours ahead)

f .2dz YI& fa2 AYLRZNI RIFIGF Ayadlyidftes oe

If you choose a dly interval of2-4, please note that the dected day interval is realigned to
the beginning of each month, possibly resulting smaller(reduced)nterval in the transition
between two months.

Whenyou selectto only import data forspecificfacilities the switchO | f LiGiRmpért to
the following facilities is automatically toggled orYou cannot toggle it on manually. You can
however toggle it offif there are checkedacilitiesin the list, effectively unchecking all
facilities meaninghat you choose tamport historical datefor all facilities

In fig 1.4the options to schedule a weekly import of historical d&ashown The settings
which are equal tahe daily settings explained Figurel.5 are not included
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Historical production data import @i actve

Import avery 2 Week(s) v at UTEC hh:mm @ t, Import now! o

Sunday
Update history for last a4 months ) - rrent month

Monday

‘ o For weekly import, you may only
choose 1 week. For more frequent

imports, see daily import.

Thursday
: e Select which day of the week to
Friday import data on.

Saturday % I "
Click "Import now!" to start an

| import of data immediately.

D FPSO Vela
D Velz B facility

Wednesday

Figurel.6 Weekly import of historical data

When youpushii K S & L Y LIk, a gfadog wirddow will appear, as depictedriigure
1.7. You have the flexibility to adjust these input parameters to values different from your
regularly scheduled imporis

Import production history now

Please specify import options for the on-demand import

O Update history for all months o
@ Update history for last 5 menths o

- Limit import to the following facilities:

FESO Velz 0
D Vela B facility .
Import data according to your
B settings.
‘ Cancel ‘ Import

Select this option to import new data
for all months in your data set.

Set how far back in time you want to
import historical data.

If you want to import only for
specific facilities, select which one(s).

Figurel.7 Input parameters for the Import noiunction.

If historical data are updatednly once a month, you may utilize the monthly impattoice
as illustrated inFigurel.8. You may only select one gavithin the month. Toimport more
frequently, see weekly or daily impadescribed above

¥% Asset Administration .
Day 1 F
& Basic o ASSET 35 Conn o Select 1 if you want monthly
% ROLES Day 2 import, or a higher number if you
want less frequent updates.
. X . ) Day 3
Historical production data import @@ » e SHlBsEWHIEh &Y i5 Gpdats
Day 4 § 5
Y historical data on.
Import ev v Month(s) v * ' pays uTC ®
Update history for last 5 months Day 6
Day7
7]
Day 8
[] Fesovela o
Day 9
D Facility of Field-1

Figurel.8 Import of monthly historical data
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Whenconfiguring pForecagor your companypne @ndecide to allow for an end useption
to include valuesfrom the current month If this feature is configured jryou can simply
chooseto import monthly datafor the current month or notusingis thetoggleillustratedin
Figurel.9

Historical production data import @i acve

Impart every 1 - Week(s) v at Tuesday ~ ute 1112 @ 1, Import now
Update history for last g manths Include history for current month
‘ Limit import to the following facilities: b

|:| FPSO Vela

D Vela B facility

Vela C facility

o Use the toggle to include data or not for the current month.

Figurel.9 Optional setting for connectivity

1.3.1 Configuration using PDM

If pForecast is set up tinport historical production dataising the bespoke Production Data
Mart (PDM solutionfor Equinor there is oneuserconfigurableproperty in addtion to the
genericonesdescribed above

You mayselecta geographical arefor the asset.Setting ths PDM area property will limit
access to this asseind its historical production historyo users who have access to the
corresponding area in PDM.

Note: Once the property is specified, it cannot be changed or reset, i.e., the dropdown will be
read only If Figurel.10you can sean example ofhis setting

% Asset Administration

A BASIC o5 ASSE] 2¢: CONNECTIVITY
4 & 4 y o 4 o 4 V. % V. y o 4 4
Production Data Mart (PDM) & import o In the dropdown list, select the pre-
PDM area ‘ defined PDM area related to your
<none> A | asset.
9 Save/update your connectivity
settings.

Update connectivity settings 2 l}

Figurel.10Import using the PDMonnection/connectivity
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Once an import has been initiated, the administrator may follow the progress and result of
GKS AYLERNI 220 dzy RSNJ 0KS a tFiylsed M Alukdatesavhag y 32 A Y -
type of information you can see regarding the import jobs for an asset.

Previous & ongoing imports A C Refresh o

D 0!7% n STARTED AT COMPLETED AT PROGRESS p STATUS n DETAILS B

("4 Recurring 6.04.2024 13:12:0 5.04.2024 13:12:53 € == 4 Running

(&) immediate 16042024 12:25:57 6.04.2024 12:26:48 oE— 100

o Push the expand button to open the list of 9 Shows the type of the import job. 9 Progress is shown as a percentage (%), use
previous and ongoing imports. the Refresh button to update the progress.

o Status will show Running, Completed or e Details let you see additional feedback for
Failed. the import job.

Figurel.11 Previous and ongoing imports
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2 AssetConfiguration

An asset or a business unitthre pForecast context is a group of fields that share data. When
a user is given access to an asset, the user can bergi@ewnly or read-and-edit access. The
accesprovidedappliesto the entire asset. The first time the usestart pForecastthey need

to select the asset they are working drhe lefthand side navigation bar hadutton called
0Xlect asse® ¥oucan choose or switch between different assgtsu have access tby
clicking on this buttonSeeFigure2.1.

@ ) ASSET: POLARIS CASE STUDY 3 o ASSET (3] Tutorial 3= Properties

% Asset Overview @ rsbievew

.--,7 W %‘13

ACTIVE FORECASTS APPROVED FORECASTS BOOKMARKED SCENARIOS

@ Create new forecast Sort by: Date modified
Pluto

Polaris case study

Powersim Demo Unit 1

Powersim Demo Unit 2

Powersim Software Demo Asset e

0 Click on the asset icon and choose the
asset of interest.

™= Overview 3£ Properties

Figure2.1: Asset selection.

When the asseodf interestis selectedthe user is presented with thiollowing screer(Figure
2.2), whereit is possible taonfigure the asset bgushingthe propertiesbutton in the top-
right corner.

Note: If there are no assets available, it might be that you have not yet been granted access
to any asset.

6 ASSET: POLARIS CASE STUDY = o * ASSET 3] Tutorial 3 Properties

% Asset Overview @ v o))

.-,7 " 4 3

ACTIVE FORECASTS APPROVED FORECASTS BOOKMARKED SCENARIOS
ACTIVE FORECASTS £ Show more (15) @ Create new forecast Sort by: Date modified «

Polaris Asset 2Q

2025

Q 2Q Newton asset . Q 2Q Newton asset deferral
By usser By: SI deh

a Select "Properties". g Properties are also available |n.the.topmost navigation Switehi o Tableviow:
bar (a.k.a. the breadcrumb navigation bar).

Figure2.2: Asset configuration.
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Asset configuration is for setting up static input that does oetiallychange or require
frequent updating. There ardive main areas to chooséom: Facility, Field, Reporting
SchemesOwnership Groupsand Gas Lift Curve Seforthe first three areas there are
additional parameters that can be sets detailed in thdollowing structure:

Facility:

1 Clusters

1 Wells

1 Fuel and Flare
Field:

1 PVT

1 Voidage

T RNB

1 Sales Conversion
Reporting Schemes

1 Tags

1 Reporting Groups

In the following sections/ou will find an explanationf how to configuretheseparameters

2.1 Facility

The user can select an existifagility or create a new one by pressing thé NS I Gc&rdy S 4 ¢
When afacility is selected, it is possible to edit or deletdtitsworth notingthat if the facility
is deleted, all associated datadeleted Figure2.3 depicts how to make a new facility.

@ 6 ASSET: POLARIS CASE STUDY / PROPERTIES * ASSET [Z) Tutorial = Overview

% Asset Properties & swueue
da FaCiLITIES ¥ FIELDS B \;7'4

*

FACILITIES @ Create new 1, Import

° FPSO Vela : :
Create new (3 o
3= Properties o

Facility & cluster hierarchy: Polaris case study

- Click on one of the two "Create new" buttons
Select facility tab. s
to create a new facility.

e View facility properties. 0 Click on‘the three dots icon if you.l.ater wish to
change its name or delete the facility.

Figure2.3: Facility configuration
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In the oil and gas industry, it is common to find multiple production facilities within a single
asset. This practice serves several purposes, driven by the following factors:

w Large field size: Some oil and gas fields are characterized by their significant size and

abundant reserves. To efficiently extract and process the hydrocarbons from such
fields, it becomes necessary to establish multiple production facilities. Thesgeacil
encompass drilling platforms, processing plants, storage tanks, and other crucial
infrastructure elements. By distributing the production capacity across various
facilities, operators can optimize the extraction process and enthaethe asset
reacdes its full potential.

Geographic dispersion: In certain instances, an oil and gas essgtrisemultiple

fields that are spread across a vast geographic area. Each field may possess distinct
characteristics, such as varying reservoir pressures or different types of
hydrocarbons. To address these unique requirements and maximize operational
efficieng/, multiple facilities are strategically deployed. This approach enables
operators to tailor production and processing operations according to the specific
needs of each field, minimng logistical challenges and enhancing overall
performance.

Expansion and tin fields: Oil and gas assets often undergo development in stages.
Initially, a production facilitywasdesigned and constructed to handle the output from
primary fields. However, as new fields are discovered eintigelds are integrated
into the asset following the initial development, the existing facility's capacity may
prove insufficient. Consequentl additional facilities arduilt, or existing ones are
expanded to accommodate the increased production volume. This adaptive ajpproac
allows for seamless integration of new fields into the asset's infrastructure.

Within the pForecast software, users have the capability to simulate the segregation of
phases within a single facility, exporting specific portions of production while redirecting the
remaining volumes to another facility. Additionally, the system allfovs¢he modeling of
dependencies in facility uptimes, which arise when multiple facilities share power units or
processing plants.
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& Facility Properties

FUEL &
General n
Facility name * Unique identifier

[ FPSO Velg

Hierarchy p 9
Parent facility Parent cluster

<none> v <none> v

=30

&
&

s

Optionally provide an identifier that is globally 9 Select a facility that is to be the
unique across domains and systems. parent of this (child) facility.

9 Select a cluster in the parent facility to which 0 Press ""Save changes”

to attach the child facility's top-level clusters.



Figure2.4 Setting up a hierarchical structure for a md#cility asset.

Figure2.4 shows how, under th&acility Properties, you can set up a twlevel hierarchical
structure for a multifacility asset, in order to model separation of phases at child facilities as
well as dependencies on PE and shutdowns in the hierarchy.

2.1.1 Clusters

Clusters are used to group wells and to constrain the production and injection to the capacity
of that group. Clusters can be routed to other clustetsere canbe up to four levels of
clusters in afacility. Later, when configuring forecasts, you can attach constraints to the
clusters defined hereWhen thed / f dza G B Bekeéteditii$ ppssible to create, ediand
delete clusters. When thplusiconis clicked,the cluster dialodpoxappeas. It is possible to

give thecluster a name. The name musé unique. It is also possible to specify an existing
parent cluster. If no parent is specified, the cluster will be aleyel clusterFigure2.5 shows

how clusters can be created and structured.

4 Facility Properties

@A BAsIC £ CLUSTERS B WELLS & FUELS

FLARE
CLUSTER HIERARCHY FOR CAPACITY CONSTRAINTS b

New cluster

£

Cluster name * Parent cluster *
~

New cluster <none>

Cancel ‘ Create cluster
Vela B Hub v

Va O v Vela Root Cluster

7 O o Vela Hub

/7 O

o Select the “Clusters” tab. e Click on the plus icon to create a
new cluster.
e Enter the cluster’'s name and parent cluster. o Drass "Creats clustet” €6 Save.
e Press the pen icon to edit clusters and the
trash icon to delete.

Figure2.5: Cluster configuration

2.1.2 Import of facilities &clusters

In pForecastyou maydefinefacilities andclustersby adding them through the user interface
of pForecast, se€hapter2.1on how to creatdacilities and Chapte2.1.1on how to define
clusters.

Alternatively,you mayuploadan Excel fileao accomplish the same taskeeFigure2.6. We
recommend this for complex hierarchical structures to save tilseq you may populate the
Excel sheet with your current hierarchical structure to share with yeam, sharewith
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another asset or jushake structural changes in a swift manner. Once you upload an updated
Excel sheet, your facility and cluster hierarchy will be updated accordingly.

% Asset Properties & stucre

g ey = REPORTINC OWNE FT
48 FAGILITIE A Fane & scremes € crous R Cupve seT I
FACILITIES @ Create new 1, Import
< Import facilities and clusters
FPSO Archimedes :

3= Properties
Drag and drop max 5 Excel files here or click

re-fill template Cancel

Download the Excel template and
populate with facility and cluster data.

0 Select the Import button.

e Prefill the template with your o Updates in facilities or clusters are
current facility and cluster data. updated automatically.

Figure2.6 Import of Facilities and Clusters

2.1.2.1 Facility & Cluster Hierarchy Visualization

Directly below the card list in the interface, a tree graph visualizes the hierarchical structure
of facilities and their associated clusters. This visual representation is designed to reflect the
actual layout and organization of production infrastructuvghin an asset.

The model supports a twievel facility hierarchy. This means a child facility can be attached

to another facility through a cluster that belongs to the parent facility. For example, in the
below figure, Sub FPSO 1 and Sub FPSO 2 are child facilities of FPSO Archimedes. The total
inlet to FPSO Archimedes from other facilities is constrained by the cluster called Inlet
constraints.

This structure helps represent reabrld relationships such as subsea-liacks or satellite
facilities routed through a common host.

In the visual representatioRigure2.7, facilities are depicted agy icons clearly distinguished
from clusters, which appear dsierarchy icos. This visual differentiation aids in quickly
identifying the role and type of each node within the netwo€usterto-cluster links are
displayed in blue. Links from a child facility to its parent cluster within the parent facility are
shown in a lighter blue. Similarly, linkem root clusters to the containing facility are also
depicted in a lighter blue.

The tree graph interface is fully interactiuesers can click on any node to instantly navigate
to that facility or cluster's detailed view. This seamless interaction enhances accessibility to
configuration data and operational parameters, promoting efficient system management.
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pForecassupports up to seven nested cluster levels, allowing users to model highly complex
infrastructure scenarigsuch as tiebacks, satellite fields, or extended subsea netwavkb
precision.

* Asset Properties & suucte

SCHEMES

= REPORTING OWNERSHIF SAS LIFT
&rn LITIES ¥ FIELDS ::f/'/ ”” c b D G0 :‘7-”(

D 0 0 00 000000000 00 o H H N 0 0 0 0

FACILITY & CLUSTER HIERARCHY o :

View in full screen
FPSO Archimed

i! Download PNG image

Download SVG vector image

/ g / \ Temolate Delta A x\"%\‘
‘% 5‘ ‘?.‘ ‘%‘ Cluster: Template Delta | 52
-

Template Aipha Template Beta Template Gamma ‘ ThjECtion template

a Parent facility of the hierarchy.

e Collapse/Expand the hierarchy below each node. Template Epsiion

9 Menu to view, print or export the tree graph.

Figure2.7 Facility and cluster hierarchy

2.1.3 Wells

The mostcrucialfeature of wells in the pForecast software is to hold the production history.
pForecast has two notions of a well. Firstly, it is a physica) agetletailed herpsecondlyit

is a forecast well that connects to the physical well. The forecast well connects to a wellbore
of a givenphysicalwell, andeach well must havat least one wellboré¢o get the historical
production over to the forecast. Wells can be createdited,and deleted Figure2.8 depicts

how histori@l productionand injectiondata can be uploaded from Excel

When you download the templatior import of historical production datayou will see the
different attributes to be populated with datavalues seeFigure2.9. If yourfacility already
hasany historicaldata, you maychoose to prdfill the Excel template wittthis data. In this
way you will find it easy to update multiplealuesin onego. It might also be of heljf you
want to import yourproductiondatainto a different asset.

When you import the data from Exceby will have advanced controf how to handle the
import using a switchYoucan,for examplechoose toclearall previous valuesor the wells
before importing newalues
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You may alsaontrol how an empty cell in youExcel sheeshould be interpretedWith the
switch onthe value ofthe phaseand year/monthin questionwill be cleard upon import
with the switch offthe value will be left as it jseeFigure2.8.

4s Facility Properties

a FUEL &

A BASIC CLUSTERS B¢ WELLS
h ‘% Wt 6 FLARE
WELLS ATTACHED TO FACILITY @ t, Import historical data
O NAME AN
Import historical production data
O s/ o M
OPTIONS
D /, ﬁ A2 ‘ Clear all existing historical values for imported wells @
3 =t @
O £ o =
Drag and drop an Excel file here or click
O L O =
O ~» 0 = Oﬂ
O s O =
O s 0 =
= £ B - O ¥
§ e e —
O s B =
@& Download template @i pre-fill template @ ‘ Cancel ‘
O s/ 0 @
n Select the “Wells” tab. 9 Press "Import historical data". e D<.)wnlhoad .the . ternplate and populate
with historical production data.
0 Prefill the template with your e Decide if your import should @ Drag and drop populated Excel
current historical production data. clear existing values or not. file to upload.

Figure2.8 Well configuration and uploading of historical production data from Excel.

Figure2.9 shows theExcel template for uploading historical production per well.

A [ 5 T =3 D T 3 5 Gl T T ® T
WellName [la11ccation¥ear AllocationMonth PnStreanbays Joil ~ Gas VWater |Gaslnjection  WaterInjection GasLift 11 b ChokeOpening
¥ 1

T.00 L]
2004 0.00 o 510
2004 0.00 o 5202
2004 0.00 0 530604
2004 3 0.00 0 5412161
2004

30 0.00 0 552.0404
2004 3 0.00 0 563.0812

1
1
1
DL P 2B 2 PP 2PEL LT s L Lrsrrrrrrrrrrrrrsrs

~ oo s w

1
2
3
4
5
6
7
8
5

ot PN 1

=z s
19 1 2005 & 30  400.65 52084.1412 552.0404
20 1 2005 7 31 400.65 520841412 5630812
2 1 2005 8 31 aco.s5 520841412 5743420
22 1 2005 9 30 4o0o0.s5 520841412 5858207
£ F anne an 3% ann o 04 4a19 £07Easa

o Well name. e Allocation Year/Month. e On Stream Days.

o Production of different fluids and injected 6 Fields are not in use.
gas and water; and consumed gas lift.

Figure2.9: Excel template for uploading historical production per well
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2.1.3.1 Import historical production data from CDF

Historical production dat@an also be imported fronCognite Data Fusion (CDBEnce the
connection is set up, pForecast will collect updatestoricaldata from CDHEaily.

Figure2.10 shows how taconfigure forimport of historical production data from CDF

SASIC C JEL &
WELLS ATTACHED TO FACILITY @ ‘ t, Import historical data
O owe T~ START DATE END DATE

New well

| Cancel ‘ Update well

General
Well name * Unique identifier

New well ‘

Time horizon
Start date End date
12032025 ) 12.03.2035 |
Wellbores
WELLBORE NAME UNIQUE IDENTIFIER START DATE END DATE
Connections to CDF time series v o 6
History details v Cancel Update well
o Select the “Wells” tab. k e Press plus icon to create a new well.
Enter the well's name. Optionally provide an identifier that is
0 globally unique, i.e., unique across

Open “Connections to CDF time series” domains and systems.

menu and select the relevant time series 6 Click “Create/Update well” to save.
from the dropdown menu.

Figure2.10: Import historial production data from CDF
After importing production data through either Excel sheets or CDF, for quality control, you
Oly 2Ly G(GKS al Aai2NE RSGIFIAf&aé¢ YSydz F2N St OF
profiles for different fluids (se€igure2.11).
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History details@ ~ o

Volume | Sm? )

sARp WEaNs-UQ

o Open “History details” menu. 9 Navigate between fluids using this panel.

Figure2.11: Quality control of imported historal data per well

2.1.4 Fuel and Flare

Both fuel and flare are calculated at tHacility levelaslinear functions of produce@nd
injectedvolumes.The fuel and flare calculated per facility are distributedhe contributing
wells for sales calculationmmsed on one of the following methods:

a. Liquidvolume(use as the default

b. Gasvolume

c. Oilvolume

d. Sum of produced oil, gas in oil equivalents and water
e

. Sum of produced oil, gas in oil equivalents, produced water, injected gas in oil
equivalentsand injected water

The belowformulawill be used to distribute the fuddased orthe liquid volumemethod:

fuel for f 'l'ty \4 liquid from well i
el ror raciil .
Viotal liquid facility

T\z"fuel fromwelli — \Y total

The other methods follow this pattern.

In pForecastfuel andflare input data canbe imported through an Excel file or edited
manuallyusing theembeddedtable. SeeFigure2.12 for more details.
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Facility Properties

@ BAsIC 2 CLUSTERS B WELLS & Et’;;g& o p

YEARLY/MONTHLY FUEL & FLARE PARAMETERS @ 1ty Import fuel & flare parameters
O o YEAR/MONTH A\ DISTRIBUTION METH... FUEL BASE (MONTHL... FUEL MINIMUM (MO... FUEL OIL FACTOR FUE
New year/month
Year/month* g Distribute fuel & flare to wells based on ¢
2025 v

Import fuel & flare parameters
Monthly fuel base (production in

Drag and drop an Excel file here or click

Fuel oil factor (Sm?/Sm?) @& o o

Fuel water factor (Sm*/Sm’) @

Fuel gas injection factor (Sm?/Sn p n

@ Download template @) Pre-fill template @ ‘ Cancel ‘
Monthly flare base (production it e ¢

Flare gas factor (Sm*/Sm’) @

‘ Cancel } Create fuel & flare parameters

” selsctfiel & fiare: e Press import fuel & flare 9 Download the Excel template
parameters. and populate.

o Prefill the template with your Drag and drop populated e Fuel and flare input can also be added
current fuel and flare data. Excel file to upload. by using the table in the user interface.

Figure2.12: Uploadingfuel and flarenput data

Figure2.13shows the available Excel template in pForecast for uploading fuel and flare input
data.
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B & &

f [ans a
A [} c (1] E F G H 1 J K L N
MonthDistribution Method Fuel Base Fuel Min Fuel Oil Factor Fuel Gas Factor Fuel Water Factor Fuel Water Inj Factor Fuel Gas Inj Factor | Flare Base Flare Oil Factor __Flare Gas Factor
0 1

2008
2009
2010
2011
2012
2013
2014

2015
»

100000 T U T T pal 1000 0 0
v 100000 “ 1 0 1 1 01 W 0 [}
100000 1 0 1 1 01 0 0
1 100000 1 0 1 1 01 1000 0 0
1 100000 1 0 1 1 01 1000 0 0
1 100000 1 0 1 1 01 1000 0 0
1 100000 1 0 1 1 01 1000 0 [
1 100000 1 0 1 1 01 1000 0 0
1 100000 1 0 1 1 1 1000 0 0
P DL LLLOALLLPLELLLLLLELELLLLLSLLLELOLOLSI
A 1 "
1 100000 1 0 1 1 ['R] 100v u 0
1 100000 1 0 1 1 01 1000 0 0
1 100000 1 0 1 1 01 1000 0 0
1 100000 1 0 1 1 01 1000 0 o
Info | Fuel & Flare & < 0
0 The year and/or month for which fuel and flare 9 The method for distributing the fuel and flare volume
parameters apply. for the facility to the underlying wells.
9 Fuel base shows the monthly volume of consumed e The minimum monthly fuel consumption.
fuel.
e Fuel factors defining the fuel consumption per G Flare base determines production-independent flare.
volume of produced oil, produced gas, produced
water, injected water and/or injected gas.
e Flare factors defining the flare rate per produced oil e Info sheet provides detailed descriptions.

and/or gas volume.

Figure2.13: Excel template for uploadinfgel and flare input data



2.2 Fields

The user can select an existing field or create a new one on the assebyepetssing the
create card You cardefine as many fieldas neededWhen afield is selected, it is possible
to edit or delete it. [fone ofthe fieldsis deleted, all associated datadeleted. Figure2.14
illustrateshow to createa new field.

6 ASSET: POLARIS CASE STUDY / PROPERTIES ASSET ] Tutorial ™= Overview

% Asset Properties rt
[

DPERT o = REPORTING OWNERSHIP GAS LIFT
h CILITIES ¥ FIELDS B~ ¢ L
: 7 SCHEMES GROUPS CURVE SETS

FIELDS @ Create new

° Draco : ° Mars : ° Polaris
= Properties e 3= Properties 3= Properties

° Test Field 1 :
Create new @ 0

3= Properties

Under asset properties select the “Fields” tab. e Create a new field.

View field properties. e Click on the three dots icon if you later
wish to edit name or delete the field.

Figure2.14: Creatinga new field on the asset level
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221 PVT

Voidage groups use PVT properti€onstant PVT properties are assumed tashéiciently

accurate to model injection to achieve a reasonable voidage replacement. PVT properties can

be edited by selecting the PVT Properties tab. PVT properties can be creditedl, and
deleted. When theplus icon is pressedPVT properties can bset, and the following
parameters are entered: formation volume factors for oil and gas and solgtsnoilratio.
The formationvolume factor for water is assumed to be unifigure2.15 indicateshow to
apply PVT properties.

¥ Field Properties n
¢ VOIDAGE

4= pvr

A BASIC

PVT PROPERTIES

O o NAME A

General

PVT properties name *

New PVT Properties

O

SALES
RNB G
¥ = CONVERSION

BO, OIL FORMATION VO BG, GAS FORMATION VO RS, SOLUTION GAS OIL R

New PVT Propertles

2

Bo (Rm*/Sm?) *

112

Formation volume factors and solution gas oil ratio

Bg (Rm?/Sm’) * Rs (Sm’g/Sm’0) *

0 130

o Select “PVT” tab.

e Write a suitable name for the PVT property set.

Cancel

Create PVT properties

e Click the “+” icon to create a new PVT property set.

Insert the relevant PVT data.

e Press “Create PVT properties” to save your work.

2.2.2 Voidage

Voidage groups are used to model required injection volumes. The groups are created here

Figure2.15: Applying PVT properties for voidage calculations

and used later when a scenario is buihenthe voidagetab is selected, it is possible to
create a new on&nd edit or delete the selected voidage group.the field propertiesthe

T2t 26Ay3

LI 23S | LIS NBE ¢.RSyqudansnSmudthe2nteret, 3 S ¢

and a setof PVTproperties defined in the previous steppustbe selectedByapplyingthe

target voidage factor as a fraction, pForecast will steer the injection rates to reach the target

voidage factorSeeFigure2.16 for more details.
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¥ Field Properties n
A Basic &5 pvr &) VoIDAGE # rne

VOIDAGE GROUPS

D e NAME VOIDAGE FACTOR (VRR)
Polarls voidage group
General
Voidage group name *

Polaris voidage group

Voidage
PVT properties * Voidage factor

Polaris PVT Properties v l 09

Maximum voidage reservoir volume deficit [Rms)B

Export schedule

I Constrained by gas export requirements

d START MONTH EXPORT REQUIREMENTS (SM?/CAL. DAY)  FUEL (SM*/CAL. DAY) FLARE (SM?/CAL. DAY) EXTERNAL GAS (SM*/CAL. DAY)
B ’
Cancel Update voidage group

Select the e “Voidage” tab. 9 Press the “+” icon to create a new voidage group.

Give the voidage group a proper name. e Select the PVT properties you previously defined.

In case of insufficient injection, you can define @ Turn this toggle on, if it is desired to calculate the
how large a deficit to accept. injection based on production & gas export.

Q00O

Apply the target voidage factor. @ Click “Create voidage group” to save.

Figure2.16: Defining the voidage group

2.2.3 RNB

A structure of RNB profiles and projects can be defined for a fihe:se profiles and projects
are usedto aid in reportingdata to the Revised National Budget (RNB) in Norwagach
autumn, 15 OctoberAnRNB profile is a set of profiles given to the authoritiese Norwegian
Offshore Directorate SIR) allows up to 15 profiles with annual reports on recoverable
resources in classes 0 toPyojects in resourcelasse$ and 7, which are reported separately
in the RNB reports, are to be placed in profil@Be reader is referred tthe SODIRvebsite

for more information aboutresourceclassificationEach profile should be given a unique
name and a profile number.

When the RNB Profiles tab is selected, it is possible to create &iNBprofile or to edit or
delete the selectegbrofile. SeeFigure2.17 for more detalils.
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https://www.npd.no/en/regulations/reporting_and_applications/revised-national-budget/

¥ Field Properties
A BasIC &5 pyr & VOIDAGE # rRne /gy SALES p

=/ CONVERSION

RNB PROFILES & PROJECTS @ C Update RNB reporting scheme
e NAME PROFILE NUMBER PROJECT STATUS
RK 647

RNB profile name'a Profile number * <a Project status* ¢ a

RK 6+7 0 v C6+7 v

Tag* @ Report group * @

Field-1: Basis-1 v Field-1: RK 6+7 8
i ‘ Cancel ‘ Update RNB profile

Select the “RNB” tab. Press the “+” icon to create a new RNB profile.

Tag forecast wells, belonging to this profile either
manually or automatically, by pressing “update
RNB reporting scheme” on the top, right side.

Provide a suitable name.

Select the profile number.
Select a project status from the ones given in
This tab is used for reporting production for NPD's guidelines.
this profile. This property can either be set
manually or by pressing “update RNB

reporting scheme” on the top, right side.

o000 %

Click “Create RNB profile” to save.

0 00

Figure2.17: RNB profiles and projects

2.2.4 Sales Conversion

For a fieldfhe usercan define yearly or monthly entries, eaobntaining various parameters
related to conversion from productioto sales figures. If a set of parameters is provided for
both a month and the year of that month, the month data will be used in calculations. In the
case that there is no provided entry for a month, the defaults for the various parameters will
be used SeeFigure2.18for more details.
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¥ Field Properties
A BAsIC 8 pvr & VOIDAGE # rne

YEARLY/MONTHLY SALES CONVERSION PARAMETERS @

D o YEAR/MONTH A\ GAS YIELD TO OIL

New year/month

ou SALES

=~ CONVERSION

GAS YIELD TO NGL

<@ 2

1, Import sales conversion parameters

OIL YIELD TO NGL RICH TO DRY GAS DRY

@

Gas yield to oil (Sm*/Sm*) &
Oil yield to NGL (Sm*/Sm’) @
Dry gas GCV (MJ/Sm’) @

Gas shrinkage (%) @ p

NGL mass density (tonnes/Sm?) @

Year/month* g
2025 Import sales conversion parameters

[+

@& Download template @) Pre-fill template &

Drag and drop an Excel file here or click

‘ Cancel ’

Conversion factor sales gas to oil equivalents (Sm*/Sm®) @

w

In the Field properties, select the “Sales
Conversion” tab.

Alternately, Click the “+” icon to create a new
table entry to the sales conversion table

Provide sales conversion factors. Where no
factors are entered, default values are used.

(2]
(4]
(6]

Figure2.18: Sales onversionfactors

‘ Cancel ‘ Create sales conversion parameters
Download the Excel file and choose to b

pre-fill it with existing data.

Provide a yearly or monthly entry.

Click “Create sales conversion parameters”
to save.

If your sales conversion factors vary over time, we recommeoadnloadng the Excel
template and populating itwith your valuesFigure2.19 shows this template partially filled
in, listingsome ofthe factors you may include.

Cc D E F G H 1 J K L M
as Yield to Oil Gu\'ieldwNGL_ 0il Yield to NGL Rich mlr\rGas Flnnr_ Dry Gas GCV Oil il age_ Gas 2ge NGL il NGL Mass Density NGL to OE Factor  Gas to OF Flml]
2 2015 008 098 42 5008 8.00%
3 2016 008 098 42 5.00% 800%
4 2017 0.08 098 42 5.00% 800%
5 2018 0.08 098 42 5.00% 8.00%
(] 2019 0.08 098 42 5.00% 8.00%
7 2020 008 098 42 500% 800%
8 2021 008 098 42 5.00% 800%
P 2 2 2 22X 22l rRltd st Tttt rrsrsrs
25 2038 008 04d 42 2008 &0
% 2039 008 098 42 5.00% 800%
27 2040 0.08 098 42 5.00% 8.00%
28 2041 0.08 098 42 5.00% 800%
= e 2 S0 Barw
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o Year and month Indicate the year, or year & month,
of the sales conversion factors. Leave the month
column empty if you want to apply factors per year.

Sales conversion factors. Default values will be
applied in the cells that are left empty.

Figure2.19: Excel template for uploading sales conversion parameters



2.3 Reporting Schemes

A reporting scheme is used to define how the simulatiesults are aggregated and output.
pForecast calculates the production rates per watid reporting schemes enabléhe uses
to define what groups of welkheywishto output production rates forlt is possible talefine
multiple reporting schemes.

Eachforecastg St f Aa FaadA3dySR 2yS Wil3aQ GKhdwell RSE ONR
can only be assigned one tag per reporting scheme. The tags must therefore be disjoint,
meaning the properties do not overlap. Examples of properties used to define tags are which

reservoir the well produces from, which production license it belorgysiftthe well is a
producer or injector, and so cend so forth

On the other handtagsare collectedinto one or more report groups. The report groups will
be used to output results containing the sum of production from all wells asditags
belongingto the report group To sum up, the steps for configuring a reporting scheme in
pForecassoftware are

1. Createa new reporting scheme
2. Defnethe tags that will be assigned the wells

3. Definethe report groups that will be output in the results aadsigrnwell tags to the
report group

4. Assign tags to the specific wells in the forecast. This step is performedforéoast
configuration

* Asset Properties & sueure n

WNERSHIF

REPORTING SCHEMES @® Create new @ Import

° Asset Layout . ° Field Layout ! ° Intervention Upgrade...
3£ Properties o SE Properties 3= Properties

@ well status » ° wells : 3

Create new (®

3= Properties 3= Properties

e oo

Press the Reporting Schemes tab. 9 Here a new reporting scheme can be created.

e Press the report scheme properties and

2 Click the three dots if you wish to delete the scheme.
define well tags and reports group.

Figure2.20 Creating a new reporting scheme.

In pForecast, reporting schemes can be defined either by populating the provided Excel file
and uploading it or by creating them manualBigure2.20 demonstrates the process of
creating a new reporting schemeigure2.21 showcases the creation of tags, afidure2.22
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explains the creation of report groups. On the other haR@jure2.23 demonstrates the
method of importing an Excel file to accomplish the same task.

& Reporting Scheme Properties

# Basic @ 1465 = REFORE

GROUPS
TAGS @ "
AME A p DESCRIPTION

a 0 Existing Existing wells

New New wells

N
al

In the Reporting Scheme properties, select
the “Tags” tab.

9 Enter a name and description for the tag. e Save your work.

9 Click the “+” icon to create a new well tag.

Figure2.21: Creatngtags

& Reporting Scheme Properties

# BAsic ® 4GS f= REPORT 0

— GROUPS

enws 7~ DESCRIPTION
INCLUDED TAGS oc NAME TAG DESCRIPTION

REPORT GROUPS @

a Existing Existing wells
’ﬁ New New wells
v /’ ﬁ Existing Existing wells
v /' 'ﬁ New New wells
o In the Reporting Scheme properties, select the e Click the “+” icon to create a new report
“Report Groups” tab. group.
e Write a name and description for the report e Click the “+” icon to add well tags to the
group. report group.

Figure2.22: Creatngreport groups
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% Asset Properties & stucure ’
Aa FACILITIES ¥ FIELDS B REPORTING » OWNERSHIP

SCHEMES ° GROUPS

GAS LIFT
&£ CURVE SETS

REPORTING SCHEMES

0 Asset Layout

— ;
‘ It Properties

@ Well status

‘ It Properties

OPTIONS

[+

| T

& Download template @) Pre-fill template @

Import reporting schemes, tags & report groups

M Clear all existing reporting items not referenced in import sheet @ p

Drag and drop max 5 Excel files here or click

2

2

Create new 1, Import
/ 1

-

Intervention Upgrade :
project

‘ 3+ Properties ‘

=

Import Ty

Cancel

Press the Reporting Schemes tab.

Choose whether to clear all unreferenced
existing reporting items or not.

Upload the populated Excel file.

Click "import".

Download the template and populate or choose
Pre-fill template to fill with your current data to
update or share.

Figure2.23: Creating report groupby importing an Excel file



2.4 Ownership Groups

For an asset, the user can define a set of ownership groups consisting of ownership shares for
sales oilgas, and natural gas liquid (NGL)

A forecast well, defined undéorecastproperties, can subsequently connect to an ownership

group. The various ownership shares are used when calculating net sales Valogser

wordswSf f & FNB GF3I3ISR (G2 26ySNBEKALI INRdzLIA (G2 O
of the produced volumedtisalso possibléo definea default ownership grougnthat case,

all wells that have not been specifically tagged to an ownership group will be assigtinesl
group.Suppose there is no default ownership gpofor the assetand a well is not assigned

to a specific ownership group. In that cap&orecast will assume 100% ownership share as

the default value whemgeneratingnet sales profiledn that cag, the net salesnd thegross

salesare equal Figure2.24 shows howto create anownership group step by step.

# Asset Properties & structure n
2 = £ =) REPORTING » OWNERSHIP GAS LIFT
H FACILIT! » Fl =
£ * HIELD [;} SCHEMES ° GROUPS & CURVE SETS

OWNERSHIP GROUPS

O o NAME A\ DEFAULT SHARE SALES OIL SHARE SALES GAS SHARE NGL

New ownership group

General
Ownership group name a
Qilfield 1 B Default ownership group o

Ownership shares g

[ Share sales oil (%) * Share sales gas (%) * Share NGL (%) * ]

100 100 100

Cancel Create ownership group
Click the “+” icon to create a new b

ownership group.

In the asset properties, select the
“Ownership Groups” tab.

Provide a suitable name. Insert the ownership share per sales fluid.

©00Q
00

You may define a default ownership group. Save your work.

Figure2.24: Creatingownership groups
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2.5 Gas Lift Curve Sets

For an asset, the usaran define gas lifturve sets consisting of curves that give the

relationshipbetweenthe fraction of gadift potential andthe fraction of productiorpotential
for given water cuts. A productioprofile, which is defined under ForecaBtoperties, can

subsequently connect to a gas lift curve see gas lifturvesare used in connection with

constraint calculationgvolving gas liftFigure2.25 shows how tospecifygas lift curves.

# Asset Properties & stuctre

48 FACILITIES

¥ FIELDS

GAS LIFT CURVE SETS @

F\ REPORTING c OWNERSHIP A GAS LIFT o
7 SCHEMES GROUPS CURVE SETS

a NAME

Default gas lift curve set

<none>

<

O DEFAULT CREATED MODIFIED
New gas lift curve set
General E ‘ Cancel Create gas lift curve set
T ——
Gas lift curve set name * Default ¢
New gas lift curve set v
Description
Curves ° Curve #1 WCT (%) * Curve #2 WCT (%) * Curve #3 WCT (%) *
%) 0 50 90
CURVE #1 POINTS CURVE #2 POINTS CURVE #3 POINTS g
T FRACTION GAS LIFT (%) FRACTION PRODUCTIO T FRACTION GAS LIFT (%) FRACTION PRODUCTIO.. T FRACTION GAS LIFT (%) FRACTION PRODUCTIO
# (] [ # # 0 0
#2 L] 7 #2 0 30 #2 50 [}
#3 1 90 #3 3 70 #3 75 25
#4 5 99 #4 10 90 #4 50 50
#5 10( 100 #5 100 100 #5 100 100

Fraction of production potential (%)
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®

5]

Under Asset Properties select “Gas Lift

Curve Sets”.

Specify three different percentage
values for water cut.

Save your work.

Linear

T T T T T T
40 50 60 70 80 90

Fraction of gas lift potential (%)

No 05.09.2023

9 Click the “+“ icon to create
a new gas lift curve set.
e Here you can get previews of
interpolated curves.

Figure2.25: Generatinggaslift curves

@0

~#- Curve #1, WCT 0%
~#- Curve #2, WCT 50%
-8 Curve #3, WCT 90%
A Preview #1, WCT 25%
¥ Preview #2, WCT 70%

B

Preview #1 WCT (%) @

25

Preview #2 WCT (%) @

05092023

—%

‘ Cancel ‘ Create gas lift curve set

Provide a suitable name and description.

In the provided table, enter the gas lift
rate and liquid production rate fractions
to generate gas lift curves.



2.6 AssetStructure

TheStructure GrapiMap provides a visual overview of all entities within an asset and how
they relate to one another. Each entity is represented as a node, and the relationships
between entities appear as links. This view helps users understand dependencies, ownership,
and howinformation flows within the asset.

@ ) ASSET: DEMO ASSET 3 o o ASSET | [3) Tutorial 3£ Properties
# Asset Overview Table view B Asset db
E
N n

o Select Asset Properties in the menu to find the Structure button.

Figure2.26 Select Asset Properties to find the Structure button

6 ASSET: DEMO ASSET / PROPERTIES of¢ ASSET

® Asset Properties & sucure ‘

F ACH ITIES =) REPORTING » OWNERSHIP GAS LIFT
48 FACILITIES » FIELDS =
* [‘;}S(HEMES “ GROUPS & CURVE SETS

0 Open the Structure Graph window to see the structure of your asset.

Figure2.27 Structure graph button for Assets.

2.6.1 Perspectives
You can explore the structure from two perspectives:
1 Main Perspective; Shows all other entities in the asset.
1 Tagging Perspective Displays entities relevant to reporting and tagging.

Use theNodesand Linksdropdown menus to control which types of nodes and links are
shown in the graphThe menuunderNodesisdifferent for the two perspectives. For the Main
Perspective the menis illustiated inFigure2.28. For the Tagging Perspective, the menu is
illustrated inFigure2.29.
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Asset Demo Asset IR—
Modified: 27.07.2025 Main Tagging Nodes (3 of 9) ~ Links (8 of 8) v (2] Close :
Structure By: Ashraful Karim Miraz d

[0 Nodes

« Highlight: Hover nodes/links

« Highlight depth (1)- Shift + scroll on hover

At ighiight depth (1) At + scrofl on hover Facility
Zoom (100%): Ctrl * scroll

* Move: Drag a node

+ Pan: Drag empty space Field

* Navigate to: Double-click a node

Ownership Group
Gas Lift Curve Set

Cluster

80000

Well

PVT Properties

00

Voidage Group

Wellbore

<]

\0‘9 & 6'% [& |
¢ o |o o ¢ ¢ ¢ [& [ &
b A A M Y 3 & & & &
0 Themitperspecieibsdibensd. 9 Th? Nodes. menu allows you to select which nodes
to include in the graph.

e Hoover over a node in the structure and it's tool-tip is shown and related nodes and links between them are highlighted
with animation objects.

Figure2.28 Main perspective for the Structure graph

Asset Demo Asset
Modified: 27.07.2025 Main Tagging Links (20f9) w (7] Close :
Structure By: Ashraful Karim Miraz — >
) § d [J Nodes
» Highlight: Hover nodes/links
» Highlight depth (1)- Shift + scrofl on hover

* Althighlight depth (1): Alt + scroll on hover Reporting Scheme
+ Zoom (806%): Ctri + scroll ~
* Move: Drag a node &
& Field
+ Pan: Drag empty space
+ Navigate to: Double-click a node 5 \oé
Q& RNB Profile

RNB Project

Report Group

2 T The Nodes menu allows you to select which nodes
The Tagging perspective is selected. " "
to include in the graph.

e Hovering over a link highlights your selection and shows a tooltip with the involved nodes and a symbol that illustrates
their relationship.

Figure2.29 Tagging perspective for the Structure graph.



2.6.2 Relationship Types

In the Linksdropdown and in link tooltips, various symbols indicate the type of relationship
between two entities:

Symbo Relationship Description

The source entity owns the target. If the owner is

Ownership deleted, the owned entity is removed as well.

The source entity aggregates the target. If the

Aggregation aggregator is deleted, the aggregated entity remair

The source entity refers to the target. This is ahon

E Reference destructive relationship.

In the figure belowFigure2.30, you willfind the drop-down list of Link&nd ®e the type of
relationshippresent for thedifferent types of nodes in the Asset Structure Graph.

Asset
Structure B

Main Tagging Nodes (9 0f 9) v Links (8of8) A Close ‘ :

Links
Facility &
& F
& R
@5‘\ R &N & F
Ov Gt g°°', <
& & & & \
>
KK ¥ € g
-
1 Fa:
Fau.., ® Well:
pe FPSO Archimedes # A1 With Gaps u,‘;‘
& & 2 <
» & © - /AN A S S E W N N N N N N e — 5
F s e o <& -
Y @ <& o 2 Q
"e e & ~<\\\ ‘\0 >
& & o 3
C RNV K 4 F e e\ e\ o\ O o e % _—
F Il €2 S A A A A A A A A S S A A ) B

o Tooltips show the type of relationships in your model. e 1he (.irop—c.iown lishgfLinksshowsithe typeiaf
relationships on a category level.

Figure2.30 Structure showing relationship types.
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2.6.3 Node and Link Highlighting
The structure graph includes interactive highlighting to make navigation easier.

“
Obe
N
v‘é‘
O
I
//‘/
7
.
Facility  Well: 4
Q" FPSO Archimedes # A3 with No Gaps
00 QQ“' /"
]
«&Q éoo 5 (’QQ
& & &
& o~ >

Highlighting the nodes involved in the relationship.

Animated objects to emphasize the link. e Tooltip showing relationships and their type.

Figure2.31 User friendliness in structure graphs

In the upper left corner of the Structufgraph window, you wilsee a list of useful commands,
shown inFigure2.32. Three of than alsogive details about yowrurrent viewof yourstructure
graph see explanation in the figure and stbe examplesn the next two figures

* Highlight: Hover nodes/links 0 The depth of highlighting on hover is indicated
» Highlight depth (1) Shift + scroll on hover here (controlled by Shift and the scroll wheel).

* Alt. hlgh“ght depth (1) t + scroll on hover The depth of an alternative, omni-directional

» Zoom (100%): Ctrl + scroll highlighting on hover is indicated here (controlled
by Alt and the scroll wheel).

* Move: Drag a node

* Pan: Drag empty space The curlrler;tbzoomI rat:jo ;? indice:ltedhhelre
- - controlle Ctrl and the scroll wheel).
* Navigate to: Double-click a node ( v )

Figure2.32 Structure graph tooltips
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2.6.3.1 Flexibility for nodes and links

There are several features in the Asset Structure graph which allow you to show your
structure as you preferyou may movergynodeto a new positition enhancindghe readability
of your model.

Please bear in mind thatour changes will not be preservered for next time you visit the
structure graph.

L 2>
&
o7 S
QQ 2 P
° ® Q\'b o Drag a node to any other position in the graph.
¢ &
A > <)
&
,_’Ov EA e If you need to pan your focus, click in empty
& & & & space and drag.
b5 & & @ & &
("& @ '@Q & <@ e Double-click on any node to navigate to the
é'}° Q\'b Q\'b &Q\@ &Q\'b node’s properties.
& E 48\ 42

Figure2.33 Flexibility of nodes and links

2.6.3.2 Adjusting Highlight Depth

When you hover the mouse over a node, you will see all nodes to whom they are connected.
When you holdShift and scroll with the mouse wheethe number of levels showwill
increase or decreas€&igure2.34 shows an example when one tag is selected in your Tagging
perspective.

The current depth level appears in an overlay in thel&fpcorner of the graph, showing the
number 3 fordHighlight deptlds as shown irFigure2.32, point 1.:

When you scroll some more, a new level is
added; all report schemes related to the
highlighted report groups will be highlighted as
well, and the links from reporting groups to
reporting schemes will be animated.

Related report groups are highlighted and the links
between tag and reporting groups are animated.

Hoover over a Tag to see which report groups it is
used in. Hold Shift and scroll the mouse wheel,
and the report schemes using the tag are also
shown.
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Figure2.34 Viewingrelationships iragraph structure

2.6.3.3 OmniDirectional Highlighting Mode

There is also an alternative way to highliglitdes and linkswhen you holdALTand scroll
with the mouse wheeglthe number of levels showwill increase or deease andan omni
directional highlighting modes activatedIn this mode, links are followed in both source and
target directions at all levels.

Figure 2.34 showsan example whee we hovered over the RNProject in the Tagging
Perspectiveand scrolled to the Blevel The current depth level appears in an overlay in the
top-left corner of the graph, showing the numbBrfor dAlt. highlight depttE as shown in
Figure2.32, point2:

Qs 'j‘ )
\J,

o The RNB project, “Project A” is selected as starting point, and we have
scrolled to the 5th level, which highlights all the above nodes and links.

Figure2.35 Omnidirectionalhighlightingmode.

1. The RNBroject, Project A is selected as starting poirdeind we have scrolled to the
5t level, which highlightall the above nodes and links.
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3 Forecastonfiguration

Forecast configuratiorprovides future projections for three main input data domains
subsurface, facility operationand drilling.The followingsectionsgive details orcreating a
forecast and configuringreviouslymentioned inputdata.

3.1 Create a Forecast

The first step is to create a new forecalitis also possible to edit or delete the selected
forecast.SeeFigure3.1 for more details.

@ @ ASSET: POLARIS CASE STUDY = o%e ASSET (] Tutorial 3= Properties

% Asset Overview Table view

Y 9 B 3
ACTIVE FORECASTS APPROVED FORECASTS BOOKMARKED SCENARIOS
ACTIVE FORECASTS £ Show more (4) @ Create new forecast Sort by: Date modified «

2Q utilizing extra (ap$ s &ris w/Intervention : |
e M 1. 17.08.20. : @ schedule & !

Mo

Duplicate
up * Status: (In progress
TIME RA Properties B¥ ° Description: Forecast that includes an example of all features of pForecast
2015 PYey ° Time range: From 2015 to 2035 with forecast start 01.05.2023 :
J— S aanda * Created: 07.09.2023 1110 (Hilde Martinussen) i
dit name and description A + H
« Modified: 09.08.2024 14:29 (Hilde Martinussen) new forecast (@ |
Delete

intervention schedule to compare witha

Decline Curve Analysis
= Overview ;.: Properties = Oyoryiew -_T.:" Propk

o Createfiew foracast e Click on the three dots icon to delete, edit or duplicate
the created forecast.

e Hover over the card icon for more

information about the forecast. o Click on the Properties button to define your forecast.

Figure3.1: Creaing a newforecast(part 1).

After creating a new forecast, the following pafjestrated inFigure3.3 will be shown in
whichyou can provide higHevel forecast properties and time ranges

After defininga new forecast, the user can easily accespralpertieswhich are covered in
the following chapters.

If you are working with multiple forecasts may be more convenient to switch from the Grid
view (Figure3.1) to the Table viewasshown inFigure3.2. The Table view provides enhanced
functionality, allowing you to sort itembBy various parameters and filter your searabn
multiple criteria, such agsset name odate, for easier navigation and organization
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% Asset Overview s oo <)

- Wi o 1 A 3

ACTIVE FORECASTS APPROVED FORECASTS BOOKMARKED SCENARIOS
ACTIVE FORECASTS £ Show more (2) @ Create new forecast
NAME Y ™ H CREATED MODIFIED ¢ TIME RANGE STATUS ACTIONS
Polarls f t < Sort by DESC From 2020 to 2040 with forecast
Dineis Iorecastw /20 11032025 (Hilde Martinussen) IN PROGRESS - o
Interventions start 01.01.2024 e
Unsort
From 2020 to 2040 with forecast Duplicate
Polarls Activate view a 11032025 (Hilde Martinussen)
start 01.01.2024 _
Y Filter B Delete
Polarls Forecast alternz —— From 2015 to 2035 with forecast :
s 07092023 (Hilde Martinussen) 11022025 (Hilde Martinussen) i: Decline Curve Analysis
Drilling Schedule start 01.05.2021 ¥

L " " LT ST S S S S S S SV SV S S S S S SV SV Y S S S L S S S Y S S Y S S

From 2020 to 2040 with forecast
Polarls minimalistic forecast 23012024 (Hilde Martinussen) 11032025 (Hilde Martinussen) IN PROGRESS - H
start 01.01.2024 $
+50f7 >

0 Select the Menu button to sort, 9 Indicator that a filter has been e Indicating that sorting in
unsort or filter by value. applied. descending order has been applied.

o Select additional actions Duplicate, e Decide how many assets to see e switchto Gridviaw.
Delete and DCA. per page.

Figure3.2 Table view for Assets

5 ASSET: POLARIS CASE STUDY / CREATE NEW FORECAST (&) Tutorial = Overview

New Forecast

Provide a name and possibly a longer description text for the new forecast and then determine the forecast's time range. In the comments section, you may enter
other information about the new forecast.

General a Time range @ a

(" Forecast name * Purpose *

First visible year *

[ | Other « ||| 1980 )

Must be specified Last visible year *

Description 2040 m

Forecast start month *

Jan 2024 ]

Forecast years with monthly data * @
\ 4 -
Miscellaneous B
Comments @

1
*[Illtlllllllll‘llllllIlIIIlIIIIIIt)

=30

ﬁ Give the forecast a suitable name and description. e Set the first and last visible year.
e Define the start month and year for the forecast. e SpeC.va the number OT vears for which forecast result
detailed per month will be presented.

e Provide free-text comments about the forecast. e Click “Create forecast” to save.

Figure3.3: Creainga new forecast (part 2).
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It is worth mentioning that if the user selects to duplicate a forecast, the original one is kept,
and changes in the duplicated forecast are not reflected in the origihgou choose to
duplicate a forecast, you will be presented with a dialog where you can choose which
scenarios to include.

Duplicate forecast

Please enter a unigue name for the forecast duplicate . .
: o o Provide a name for the forecast duplicate.
Name 0 It cannot be equal to the name of an
Polaris Forecast Copy existing forecast within your asset.
e Select which scenarios you would like to
B scenaeios copy along with your forecast. You may

Polaris Scenario wo/Intervention select none, one, or a few scenarios. By

I:' Polaris w/lntervention Base scenario default, all scenarios are chosen.

| Cancel | Duplicate

Figure3.4 Duplicating a forecast

3.2 Subsurfacelnput andConfiguration

For a forecasthe user can defina set of production profileto be usedoy forecast wells of
type producersto establish their production potentiallhere are numerous parameters to
define, thus we have divided the descriptiomto severalsub-sections to allow for more
elaborate descriptionsfeselected parameters.

3.2.1 Production PotentialsGeneral and Type

# Forecast Properties & swcue

PRODUCTION ¥ FORECAST

@ Basic o CAPACITY  "\*SEPARATION (¥) PRODUCTION ., PRODUCTION
a ‘& POTENTIAL L] WELLS . ﬁ u EFFICIENCY I_ CORRELATION [
itbibuiii o hb i Contains
PRODUCTION POTENTIAL PROFI] ) 1, Import profiles W Decline curve analysis 111 Switch to property view
Does not contain
D NAME Equals GENERIC # CREATED MODIFIED
"""""" < oo Does not equal » _ _ _ .
| = <Al o T EQUALS = sinrance [ T sinrance [ T
DI Starts with ) - ’
New production profile
Ends with
i Is empty ‘ Cancel ‘ Create profile
General Is not em Type p
Profile name * Profile type * ¢ Primary phase *
Generic (can @ )
Al ! Stream day rate vs month v Oil v

be re-used)
Description Field* 3 Oil input type * § Gas input type * Water input type * ¢
22 ~ -
Same name as the well it is used for. v Rate v Rate v Rate v

Pl 0 £ 8 8 8 88088800008 00000800000000080000000

o Create new production profile e A generic production profile is usejful for example if
several wells share the same profile.

e Each production profile must be connected to a field. o The parameters for the type of profile are updated
according to the profile type selected in drop-down list.
e Click "Create profile” to save. e Each data field can be filtered according to several
criteria.

Figure3.5 Createa newProduction Profile.
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On the left-hand side of this section general specificationsfor a production profileare
defined. Yu need to give ainique nameto each production profilelt is also specified
whether the profile is generic or not. Different forecast wells canige a generic production
potential profile. Each production profile must be connected to a fieldll required
parameters are denoted withreasterisk This is illustrated ifrigure3.5.

On the righthand side,the specifics for thetype of production profileare shown. e
potential is given as a rate per stream day, where a stream day is 24 hours when running at
full capacity under optimal conditions. pForecast supports six types of production profiles:

1 Stream day rate vs. month
Stream day rate vs. delta month

Fractions vs. delta month

1
1
1 Decline curve
1 Multi-segmented decline curve
1

Stream day rate vs. accumulated volume

oStream day rate vs. monglis monthly potential production for existing wells. Rates are given
for a range of calendar months.

OStream day rate vs. delta morits delta monthly potential production for wells on a drilling
schedule. Rates are given for a range of months relative to production start.

oFractions vs. delta monéhs fraction type cures for wells on a drilling schedule with time
dependet volumes, i.e., volumes that depend on when wells are dri{lxk section
3.2.1.).

oDecline curvécan be used for both categories of wells. Rates are given by the Arps formula.

oMulti-segmented decline curg¢esdecline curves with multiple segments for both categories
of wells.You maydefine up to 3 differentsegmentsfor your decline curvefor precise
modeling of the declineRates are given by the Arps formula.

OStream day rate vs. accumulated volundotential production based on accumulated
volume for both categories of wells. Rates are input relative to the accumulated volume
of the primary phase.

Potential production can be given with uncertainty for all the above profile types.

3.2.1.1 Fraction Resources

The fraction resources profile typ&ractions vs delta monjhis very similar to the delta
monthly profile type. The values you proviger month represent the proportion of the
resource volume. Typically, the sum of all your fraction monthly values should add up to one.
If this condition is met, the entire resource volume will be produced during the specified
relative months.

9EIYLX SY fSiQa ale& @&2dz XNoghily it woldakesNtdGhs2 F 2y
G2 LINPRdzOS GKAA NB&2dzNDOSsE K2gSOSNE FT2N GKS
production time is five months. In that case, the five production fractions could be: [ 0.3, 0.3,
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0.2, 0.1, 0.1 ]. That will give a production volume per month of [ 300.000, 300.000, 200.000,
100.000, 100.000 ]. So far, this is quite straightforward. This input could also work fine if we
change our resource to 900.000 Snin that case we would get another scale on our
production, only by changing the resource valu&70.000, 270.000, 180.000, 90.000,
90.000]. In many cases you want to do this, because the shape of your profile remains the
same for many resource volumegsForecast requires input abbbhow much the resources
will decrease over time. This is given in a separate Excel sheet containing resource values
versus time. This could for example mean that if the well starts producing in 2027 the resource
will be one million S but if it starts producing in 2035, the resource will be 900.008. Sm

@ IABAY3I (KA& Ay (KS wQxac¢cAYSQQ 9EOSt akKSSi
the years between. The same monthly fraction values will be used regardless of the resource
volume which iglependent on the production start time.

3.2.2 Production Potentials Production

The actual production (given as a rate per calendar day) can be different from what the input
production potential profile would suggest sinpeoductionis affected by various factors
such as production efficiency, shutdown periods, and capacity limitations. In addition,
potential profiles can be set to be voluriased. The production volumes can be quite
different to what the input production potentialnpfile would suggest. To adjust for this, the
user can specify that the production profile is to becoddted using a volumbased profile
rather thanatime-basedone.

In order todefine arelationship between time and produced volume, the user should enter
an average production efficiency applied in the establishment of the production profile.
Figure3.6 shows how to define theproductiondetails for the productiorpotential.

# Forecast Properties & swucure

Production =
Average PE when volume %) Distribution Use profile reference values as
“ Volume-based profile o 97 Triangular (P10, P90) v Most likely v
Start at cut-off of well Delay from cut-off to start (days) Min. liquid rate (Sm*/str. day)
A2 v 100 B Treat negative values as zero
Default gas lift rate (Sm?/str. day) p
100000

N

-

Activate the volume-based profile toggle if you want the Enter an average PE to define a relationship between time and
volume from the well potential to be preserved when produced volume. Average PE is typically established from

production is delayed due to shut-ins, PE, and so on. reservoir simulations or historical production data.
9 Define the default gas lift rate, Sm3 per day o Select the distribution type for the potential and how to handle
’ 2 . . o .
the reference value with respect to distributions.

Figure3.6 Input the production detaildor a productionprofile.

3.2.2.1 Volumebased profile

Well profiles are input as potentials that vary over time. However, actual production volumes
may differ significantly from the input potential profile due to factors sucRPB®perational
constraints, and other limitations.
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To account for theselifferences you canchooseto adaptthe production profile using a
volumebased approach instead of a tinfimsed one.

This ensures that the total volumes specified in the potential profile are preserved, resulting
in a final profile that is typically a shifted/stretcheshtunk version of the original potential.

From a technical perspective, the profile is adjusted (stretckdten the forecasted/
projected PE is lower tharthe providedaveragePE andshrunk when vice versawhen
production ischangedfor any reason. In extreme cases, such as facility shutddaating
several months, volumbased profils ensure that the entire production volume is
postponedand resumed after operations restart. In contrast, with a tibeesed profile,
production during the shutdown period is lost and not recovered.

By enabling the "volumased profile" toggle, the production that would have occurred
during the shutdown ipreservedand shifted forward. If this toggle off, production during
the shutdown period will be forfeited.

3.2.2.2 Average PE

In pForecastthere are two types of Production Efficiency (PE) inputs to consider. To ensure
the correct relationship between time and produced volunmmorecast is using the
relationship between these values (and shutdowns, constraints), &t@dapt the duration of

the production profile

Types of PE Inputs

1. Average PE
This is a single valuspecified per productiopotential profile,applied uniformly across
the entire profile, with no associated uncertainty.

When production profiles are generated using a reservoir simulation tool, the calculations
inherently include production efficiencies whiake referred toasAverage PE in
pForecast.

If you choose to create a voluntmsed profile, you must in most cases manually input
the Average PE value. If left unspecified, the default value is 100%.

Exception: For decline curve analysis (DCA), the Average PE is automatically calculated
based orvolumes andchumber of onstream days in the historical data. Additionally, the
volumebased toggle is activated automaticaty involved profiles oDCA.

A high Average R&#ill in effect stretch the profilewhile a low AveragBE will shrink the
profile. No matter what the volume is preserved.

2. ForecastedPE(Projected PE)

This optionis thetime-varying PE with uncertainty.

The input for thigparameteris located undethe "Production Efficiency" tatvithin the
forecastlevel properties.

You can define multiple PE forecasts for efrbcastand specify whiclof these PE
forecassare tobe used at the scenario level.
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Note thatthe forecasted PEombined withshutdowns and constraints gives Effective PE
that will be used involume preservation calculationsThe ratio betweenAverage PEand
EffectivePEis used to stretch or shrink the profile accordingpt@servation othe volume.
For instance, if they are equal (meanitigit the Effective PEis constant and equal tthe
AveragePB, there will be nceffect onthe duration of the production profile.

Example

Suppose thé-orecastedPE is set to 40%nd there are no shutdowns nor constraint
while the Average PE is 80%:

1. This gives akffective PBf 40%which is much lower than the assumed
Average PE

2. TheAverage PKE80%) represents expectgatoductionefficiency based on
reservoir simulationsr historicalproduction data

3. The differencecausegpForecasto adjust the production profile, stretching
its duration to account for the lower efficiency.

1 Specifically:

1. The production profile is stretched by a factor of two (since 40% is half of
80%)

2. The production rate is divided by thfeverage PEand then multiplied by the
EffectivePE

3. pForecast divides the production rate by 2 and doublesdimation of the
period withhalved production. Typically, thdfference in PE valuesnst as
large as in this case and interpolation is used to fit them as correctly as
possible.
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3.2.2.3 Well Dependencies

Well Dependencies is a new feature in pForecast that allows you to interconnect the
production of one well with another. For a specific production profile, you can now define
that production will beginonly after cut-off of another well This feature enables a more
realistic representation o$hifting production from onevell to the next

There are two new settings:

1. Start atcut-off of well: This is the reference to another forecast well. Production
will be postponed until the referenced well reaches its-offt

2. Delay fromcut-off to start (days): This setting allows for additional postponement
of the start after theother g S f cLit@ffi Note that the calculations are done on a
monthly basis, so the days will be interpolated as a portion of a month.

Figure3.7 illustrates how to configure the production profile witwell dependency.

# Forecast Properties & stcuwre

Production ) )
Average PE when volume-based (%) Distribution Use profile reference values as

@@ Volume-based profile 97 Triangular (P10, P90) v Most likely v

Start at cut-off of well D Delay from cut-off to start (days) p Min. liquid rate (Sm*/str. day)
4 100

A2 v

Default gas lift rate (Sm?/str. day)

100000

o In the drop-down list select the well which cut-off will e Enter the number of days after the cut-off before the
trigger your current well to start producing. well will start producing.

Figure3.7 Input well dependency foa production profile.

3.2.2.4 Distribution types in pForecast

pForecast supports several types of distributions. For all of them, up to three parameters are
used when generating samples from the distribution. A low value, a high value, and a
mid/deterministic value (the value used in a deterministic analysis).

Triangular (P10, P9@)rhe Triangular distribution is a continuous probability distribution with
lower limit, upper limit and mode. There are two variants of the Triangular distribution
in pForecast. In this variant, the three defining parameters are calculated from the
provided low/P10 value (10% probability of nemceedance), the provided high/P90
value (90% probability of neexceedance), and the mid value that is used either as a
most likely value (mode) or an expected value.

Normal- The Normal (or Gaussian) distribution is a continuous probability distribution given
by a mean (expected value) and a standard deviation. In pForecast, these two
parameters are calculated from a provided low value (10% probability of non
exceedance), aha provided high value (90% probability of rexceedance). The mean
is the average of the low and high value, while the standard deviation is the difference
between high and low multiplied with 0.39. Note that for this distribution the provided
mid value is not used; it should however not deviate too much from the calculated mean.
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Pert - The Pert distribution is a continuous probability distribution defined by a minimum
value, a most likely value and a maximum value. It is a smoother shape alternative to
the Triangular distribution. In pForecast, the provided low value and high valethe
minimum and maximum values directly, while the mid value is either the most likely
value or an expected value that is used to derive the most likely value.

Log normal- A Log normal distribution is a continuous probability distribution of a random
variable whose logarithm is normally distributed. Like the Normal distribution, it is
defined by a mean and a standard deviation. In pForecast, these two parameters are
calcdated from a provided low value (10% probability of rexteedance), and a
provided high value (90% probability of nerceedance). The mean is 0.5 multiplied
with the natural logarithm of the product between the low and high value, while the
standard deviation is 0.39 multiplied with the natural logarithm of the quotient of the
high value and the low value. Note that for this distribution the provided mid value is
not used; it should however not deviate too much from the calculated mean.

Uniform - A Uniform distribution is a continuous probability distribution that defines an
arbitrary outcome that lies between certain bounds. In pForecast, these bounds are
defined by subtracting one eighth of the difference between the provided high (90%
probability of nonexceedance) value and the low (10% probability of-egoeedance)
value from the lower value and adding one eighth to the high value. Note that for this
distribution the provided mid value is not used; it should however not deviate tochm
from the average of the high and low values.

Triangular (PO, P100)rhe Triangular distribution is a continuous probability distribution with
lower limit, upper limit and mode. There are two variants of the Triangular distribution
in pForecast. In this variant, the three defining parameters are given by the provided
low/PO value (the actual lower limit), the provided high/P100 value (the actual upper
limit), and the mid value that is used either as a most likely value (mode) or an expected
value.

3.2.3 Production Potentials Cutoff and Capacit{imitationPriorities

In addition to using voluméased potentials for production estimation, it is possible to cut
the productionin four different waysYou may cubff based on a given produced volursst

a given cubff rate, a given dateor when drillingof a givennew well starts You may choose
anyof thesecriteriaor use themin combination.

# Forecast Properties & stucure

Cut-off Capacity limitation priorities
At volume (Sm’) At rate (Sm*/str. day) Default GOR (Sm*/Sm’) Default water cut (%) Gas lift curve set
255 <default> v
On date At drilling start of well Priority group * Priority switch date New priority group
G <none> v Normal v m v
Define criteria for permanent well cut off based on Here you can define default GOR and water cut and
produced volume, production rate, given date or when choose the priority group to use in connection with

drilling of a new well starts. capacity calculations.

Figure3.8 Input of cut-off andcapacity limitation prioritiesfor a production profile.
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3.2.4 Production Potentials; Potential Details

Once your production profile defined, you may vievand verify your production profile in
the potential details section.

# Forecast Properties & swcue

L o S S S S S Y S S Y S S N Vo o S S S S S S S S S S Y

Potential details ‘ @ Chart:input () Table:input () Chart: output

Oil Gas Water Gas lift

150

ream day

Sm/st

50

T T 1
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

e Navigate between chart and table views of the profile

Click the down arrow icon to open the details section. 3
details.

Navigate between different fluids for the production e Vertical indicator showing from where profile data will

profile. be used in the simulation.

Figure3.9 Viewdefined production potential.
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3.2.5 Import of production profiles

The production potential for the weltan be added manually through this dialogue st
usuallyimported from an Excel filéAt the first time, a new profile will be created and appear
in the list. When production potential is uploaded for a profile that already exists, the new
data will overwrite the old data.

After importing, a list of the production profiles is shown. The list also shows how many times
the production potential profile is used by forecast wells, noted by use count.

The creation and last modification dates of the production potential profile are displayed,
along with the name of the user who made the changes. When production profile data is
imported from Excel, the name of the Excel workbook will also be shown, &itimthe name

of the user who uploaded the information.

Figure3.10displayshow to upload well production potentials.

'/'!/' Forecast Propert|es & Structure

af. PRODUCTION x FORECAST

A BAsIC 33 DRILLING ary N sepAarATION () ERODUCTILEN |2 PRODUC S 5
POTENTIAL WELLS EFFICIENCY CORRELA
PRODUCTION POTENTIAL PROFILES @ 1, Import profiles W Decline curve analysis i1 Switch to property view

Y AV S S S N S S S S XY S N S S 2V S S p Y S S S Y S SF S S S S ¥ SV N S

Created: 19.08.2024 13:19 (Hilde Martinussen); Modified: 20.05.2025 11:25 (Hilde Martinussen)ydinported from “Polaris Polaris Forecast ‘ Cancel ‘ Update profile
alternative Drilling Schedule Forecast Input (1).xlsx”: 20.05.2025 11:25 (Hilde Martinussen)

General 5 :
Import production potential profiles
Profile name *
[ Well-13 GELD d) @
Description Polaris a ”
Profile set ut to test Excel v
CREATE/LINK FORECAST WELLS FOR @
Type @ QO All profiles (@ Non-generic profiles only (O No profiles o
Profile type * @ WELLBORES @

‘ Automatically link forecast wells to wellbores with same name

Stream day rate lelta
Oil input type * @ B

Drag and drop max 5 Excel files here or click
Production

‘ Volume-based profile @ [N o o

Distribution @

Triangular (P10, P90) p v

Start at cut-off of well @&

<none> & Download template @i pre-fill template @ ‘ Cancel ‘
Min. liquid rate (Sm¥/str. day) Default gas lift rate (Sm¥/str. day) @
o Under Forecast Properties, select the e Click “Import profiles”. e Select the relevant field.
Production Potential tab.
Choose the degree of automatic Choose if there should be an automatic Download Excel template and
creation/linking of forecast wells and 6 connection between wellbores and choose to pre-fill it with existing
populate with production potentials. forecast wells with same names. data.

0 Upload the popolated Excel file: 0 If imported from an Excel workbook, the file

name and who imported it are displayed.

Figure3.10: Uploading well production potentials
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After uploading the well potentials, click the pen iconview/changethe properties of a
profile. Thesedetailswere describedn Figure3.5 through Figure3.9.

3.2.6 Forecast Wells

The user can createdit, and delete forecast wells by selecting theC 2 NX&/® - t&bdiA list

of forecast wells is presentedtt.is worth mentioning that when the production potential for

a well is uploaded for the first time, a new forecast well will automatically be created and
appear under the talix C 2 NJVEIlb &hé list shows the name, whether this wisllalready

in operation fr whether it is a drilling targetand the facility the forecast well belongs to. It

is also shown how many times therécast well is used in scenarios and the datesttier
creation and last modification of the forecast well.

After clicking on théx C 2 NB O Itab,fihe s ghdukiclick the pen icon to enter the menu

to configurethe forecast well A unique name for the well should be given. The well should
be linked to a facility. The production efficiermjthe welltypically depend®n which facility

the well is connected toThe default set is used if the well is not connected to any facility
Userscanspecifyproduction efficiency forecasts for all facilities and the default Ees. also
possible to override the production efficiency for a particular well by choosing a specific
production efficiency forecast for the well.

# Forecast Properties & swcue

fheasic  op PRODICHON _‘-,’,f.“_‘ff;'“ GG DRILLING [ capaciTy 'Y separaTion ) PRODUCTION Z’ E:]“‘;if‘*'- N @ INTeRvenTION >

General

Forecast well name * well type

Facility n Wellbore p Cluster a

FPSO Archimedes v Al v Template Alpha

Reservoir simulation well Voidage group a Uncerta inty group a

<none> v <none>

v <none> v
Field Ownership group B PE forecast a

Main fields (Darcy and Arps) v PE 4 wells only Clu... v B Use PE exclusivel

Tagging

Project status Well status Field Layout Business Plan Project Name Wells RNE ’

co v Existing v Alpha v Darcy v Al v <not used>

Production
Production profile

Al v

v Cancel Update well

Assi Il to it: ducti s : .
o fSS.Ilg.: WEILLOTS production e Connect to historic production profile.
acility.

0 Assign the well to a defined 6 Assign the well to a defined Uncertainty group G Assign well to ownership group.

Assign well to its Cluster.

voidage group. to correlate its production to other wells.

0 Assign a well-specific production e Define tagging of forecast wells.
efficiency.

Figure3.11: Configuration of forecast wells.

Connect to the well’s forecasted
production profile.

A forecast well that is in operation is typically linked to a wellbore. The production history is
taken from the given wellbore. No history is included if the well is not linked to any wellbore.
The forecast well can also be linked to a cluster. A clustargroup of wells that share the
same capacity, and this capacity limit may constrain the well. Another option is to link a well
to a voidage group. The voidage groups are used for calculating injection requirements. No
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producing wells are influenced by this, but injection can be reduced according to voidage
requirements. The well can also be linked to an uncertainty group. It is also possible to assign
the well a tag per reporting scheme. Seigure3.11 for more details.

It is also possible to uplogaroperties foryour forecast wellsusing ExcelThis isshown in
Figure3.12.

* Forecast Properties & swucue p
L PRODUCTION FORECAST " G CAPACITY N o - +~» PRODUCTION PRODUCTION
S haasic * POTENTIAL e i 2 il i p\\) B CORRELATION 2

N WELLS EFFICIENCY
WELLS IN OPERATION & DRILLING TARGETS @ 1, Import properties 1t Import injectors {§§y Switch to property view
O NAME A TYPE 1N OP. FACILITY / # CREATED MODIFIED
Import forecast well properties / £ B8 8
O Vi (u] 07092023
O /s 0 07092023
Drag and drop max 5 Excel files here or click
O / o I 07092022
0 Vi o 07092023
O Z O p 07092023
O /7 0 07092022
& Download template @) Pre-fill template @ Cancel
O 7 O 25072024
O Y o New forecast well Producer  Yes FPSO Vela 0 21032024 21032024
In the forecast properties, select the Forecast 9 Click “Import properties”.
Wells tab.

e Download the Excel file and choose to pre-

g R o Upload the populated Excel file.
fill it with existing data.

Figure3.12 Import properties forforecastwells
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3.2.6.1 Injectors Wells

Under thed C 2 NB/® 1 tébginjector wells can also be created and providethrget rate
schedule for injectas.

* Forecast Properties & suucue

o PRODUCTION + FORECAST ™ N o sy PRODUCTION % PRODUCTION INTERVENTION
< BASI wt X LING ™ CAPACITY SEPARATION \ P = >
@ A\ POTENTIAL KM WELLS o L A O EFFICIENCY b CORRELATION R JOBS

WELLS IN OPERATION & DRILLING TARGETS @ 1, Importinjection schedules §§§ Switch to property view

Contains

O o NAME / IN OP. FACILITY » CREATED MODIFIED
TAINS Eqt

AP T <Al> v = EQUALS = sinpance [ = sinRanGe ) =

m
o
.~

Does n¢ U3
Created: 02.07.2024 16:14 (Hilde Martinussen); Modified: 250. . . .. ssen)
Encs w Cancel Update well
General o a
Forecast well name '0 v Well type
E6

s not empty
a Injector v ‘ Is in operation @

Facility Wellbore © Cluster @
<none> v <none> v <none> v
Reservoir simulation well € Voidage group @ Uncertainty group &
<none> v Polaris voidage group v v
Field @ Qwnership group @ Well-specific PE
forecast
<none> v <default> v
<none> v
Tagging
Project status Well status Field Layout Voidage Wells Asset Layout
<not used> v Existing v Template E v <not used> v D1 v <not used> v
Injection schedule ¢ p
START MODE PRIORITY WATER (SM¥/STR. D...  GAS (SM¥/STR. DAY)  WAG DURATION (MO)  BG (RM:/SM’)
/’ ﬁ Jun 2023 WAG 100 1300.00 250 000.00 36.00 5.00E-3

Press the plusicon to e Set the well type to “Injector”.
create a new well.

Configure the forecast well as e Add an injection schedule
described previously. using the table.

Each data field can be filtered
according to several criteria.

o Select the “Forecast Wells” tab.

o Provide a suitable name.
6 Click “Create well” to save.

@00

Figure3.13: Creatnginjector wells.

The user must supply a start year and a start month for the injection control. The user then
provides a mode for the injector. The mode can be one of the following:

w Water injection
w Gas injection
w Water Alternating Gas (WAG) injection

Priority is giverto all wells within the same cluster. If an injection constraint is exceeded, the
higher priority wells are kept on injection. The target rate for water and gas are entered. If
the well does not belong to a voidage group, the well is kept on the targetifamjection
constraints permit it. If the well belongs to a voidage group, the target rate may be reduced
to match the production level of the voidage group. If the injection mode is selected to be
WAG, then the user must supply WAGration in months. If the well injects gas, the gas
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formation volume factor for the injection gasgiBhould be enteredrigure3.13 shows more
details about injector well configuration.

It is also possible to upload properties for yonjector wells using Excel. This is shown in
Figure3.14.

# Forecast Properties & sweu

L PRODUCTION + FORECAST o o " L] 1 *y PR ION PRODUCTION
< @ Basic e fistionlds e G oRILLING [ capaciTy N SEPARATION  (¥) = : P b >
WELLS IN OPERATION & DRILLING TARGETS @ 1, Import properties 1, Importinjectors gy Switch to property view
D NAME A TYPE IN OP. FACILITY % /:REATED MODIFIED
Import injectors / - @] - (&)
O /2 O 24 26072024
s = " 24 26072024
O 4 u Drag and drop max 5 Excel files here or click
O /s 0 o o 2 26072024
O 2 O N 24 26072024
O 7 8] a 24 26072024
PR —
O ¢ O @ Download template @) Pre-fill template @ ‘ Cancel ‘ 4 2072023
O 7 0™ Ly i oIS 2023 07092023
0 In the forecast properties, select the Forecast e Click “Import injectors”.
Wells tab.
9 Download the Excel file and choose to pre-fill it 0 Upload the populated Excel file.
with existing data.

Figure3.14 Import injector properties.

Figure3.15shows the available Excel template in pForecast for uploading injection schedules.

v e © Q

T4 A | ] c | D E ( F G | H I
1 WellName lStartMonth StartYear]Priority Injec'.tionl-lodd WaterInjectionRate GasInjectionRate jWA.GDuration Bg
2 Well-15 [§ 2023 35 Wi 2800 0,95
3 'Well-16 7 023 65 Gl 500000 0,85
4 Well-17 8 2023 80 WAG 2700 400000 44 0,75
5
: 9 B
T

o Well name. e Start date of injection. e Priority of the well within a cluster.
0 Injection mode. 6 Injection rate. 6 WAG duration.

o Gas formation factor.

Figure3.15: Injectionschedules template

3.2.7 Production Correlation

The well can also be linked to an uncertaigtgup.An uncertainty group is used to correlate
the production of a collection of wells in stochastic analyse$act, tre group's correlation
factoris usedo definethe strength of the wells' interdependencl.is also possibléo have
negative dependenciegcorrelations).For instancefor a group of two wellsa negative
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correlationwould mean a relationship in which one well's production increases as the other's
decreases and vice verdagure3.16 shows the steptoward making an uncertainty group.

! = e

* Forecast Properties & stuctue p
a C p. PRODUCTION ¥+ FORECAST & o = A B A o, . .« PRODUCTION . PRODUCTION
fBasic o O B £ DRILLING [ capacity '\ SEPARATION  (¥) it 4 ol

UNCERTAINTY GROUPS

O e NAME A CORRELATION FACTOR # CREATED MODIFIED

New uncertainty group

General p Correlation p

Uncertainty group name * Correlation factor for production within group

Oirion sandstone uncertainty group 0.5

Cancel Create uncertainty group

Under Forecast Properties, select the “Production e Click the plus icon to create a new uncertainty group.
Correlation” tab.

Provide a suitable name for the uncertainty group. 0 Select a correlation factor between -1 and 1.

00

Click “Create uncertainty group” to save.
Figure3.16 Creating uncertainty group.

After creating an uncertainty group, the user casign production wells to the uncertainty
groupsunderthe & C 2 NX&®1-t&b4Thecreateduncertainty groupwill now be an option in
the dropdown menuseestep5in Figure3.11).

3.3 FacilityOperationsinput andConfiguration

3.3.1 Production Efficiency

Normally, the uptime for the production facilities is close to 100%. In pForecast, in addition
to most likely values foProduction EfficiencieéPE), it is possible to provide upside and
downside casedJserscan creategdit, and delete PE forecasts by selecting éfeoduction
Efficiency tab under theforecast menu. A list of Herecastds presented. The list shows the
name and thefacility the PE forecast belongs to. It is also shown how many times the PE
forecast is used in scenari@ssecount) andthe dates forthe creation and last modification

of the PE forecaskEigure3.17 illustrates how to uploadhe PEforecastfrom an Excel file
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# Forecast Properties & suwcue

g PRODUCTION ¢ FORECAST g8 priiing  [7¥ capaciTy "\ separaTion  (¥) PRODUCTION o

a

BASIC

@ & poTENTIAL WELLS EFFICIENCY

PE FORECASTS @ 1, Import PE forecasts 1§ Switch to property view
O NAME 4 FACILITY / h CREATED MODIFI..

. Import PE Forecasts
O Vi O 26032024 09072025
O Va [n] 29072024 09072025
< o Drag and drop max 5 Excel files here or click

O Va O 10072025 10072025
O V| o o 10.07.2025 10.07.2025

&

& Download template @) Pre-fli template © ‘ Cancel

o In the forecast properties, select the Production Click “Import PE forecasts”.

Efficiency tab. e

e Download the Excel file and choose to pre-fill it
with existing data.

Upload the populated Excel file.

Figure3.17: Uploading production efficiency schedule

Figure3.18 shows the available Excel template in pForecast for uploadirigre€asts

A | B | C | D | E | F |
PE Forecast Name [Year Month I PE PE Low PE High ]

|PEF-3 202 1 9560% 9 % 97,51%
|PEF-3 b 202 2 9560% 91 97,51 %

1
2
3
4 PEF-3 2024 3 94,20% 90,43% 96,08%
A

WKR A0 082850 KRR

257 FEF-3 2025 12 9560% 91,78% 97,51%

26_ PEF-3 i 2026 1 9560% 91,78% 97,51%

27_ PEF-3 2026 2 9560% 91,78% 97,51%

28 |PEF-3 2026 3 9560% 91,78% 97,51%
< > Info  General PE  Shutdown A

Name of an existing or new PE 9 Year and month for which
forecast. parameters apply.

o Mid, low and high estimates for o Info sheet provides detailed
production efficiency. descriptions.

Figure3.18: Productionefficiency forecasttemplate.

The use can also specify monthly and annual estimates for the production efficiency
manuallyby filling out theembeddedtable. It is also possible tohoosedistribution type and
boost factos. SeeFigure3.19 for moredetails.
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PE uncertainty Boost
[ Distribution type © Use PEvaluesas © Boost factor schedule

Triangular (P10, P90) v Most likely v <none> v

PE values v
o o

YEARLY VALUES

201 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
PE 95 95 95 9 95 95 95
PE Low 87 87 87 87 87 87 87
PE High 9% % 99 9% % 99 %9

MONTHLY VALUES

08.2021 09.2021 10.2021 1n.2o 12201 01,2022 02.2022 03.2022 04.2022 05.2022 06,2022 07.2¢
PE 95 9% 95 95 95 95 95 95 95 95 95
PE Low 87 87 87 87 87 87 87 87 87 87
PE High 9% 9 %9 % %9 99 %9 99 %9 99 99 %9
4 »
Cancel Update PE forecast

o Provide mid, low and high estimates of PE values. e Select distribution type and boost factor schedule.

e Navigate between chart and table format. e Save your work.
Figure3.19 Providing PE values in tabular format.

If you have previously set up a tvevel hierarchical structure for a mulacility asset at the

asset level, you can control dependencies on PE (Production Efficiency) within the hierarchical
facility structure. These dependencies are established fdofEasts of child facilities in the
two-level hierarchy.

A correlation factor determines how the PE values of a child facility are related to the PE
values of the parent facility. It is important to note that negative dependencies (correlations)
are allowed. This implies a relationship in which one facility'sneiEases as the other
facility's PE decreases, and vice versa. Furthermorecgospecify that the PE values of the
child facility will never exceed those of the parent facility under any circumstageeBigure

3.20.
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Figure3.20: Controllingthe dependencies on PEarhierarchical facility structure

3.3.2 Boost Factors

Boost factors model boost production after a long shutf a field. After such a stop, many
fields experiencesignificantchanges in water cutgasoil ratio, or well potential until the
productionstabilizesafter a period of production.

In order to model this, it is possible to specify a monthly boost factor in a boost factor schedule

and connect this schedule to the PE forecast. Each phase rate is then multiplied by the boost
factor for that phase for the year and month specified. Ussas create, edit, and delete
022ad0 FILOG2NER o0& aStSOUGAy3a (GKS a.22al0¢ Glroo
list shows the name of the boost factor. It is also shown how many times the boost factor
schedule is used in scenarios and the ddt® the creation and last modification of the boost

factor schedule.

The boost factor schedule dialog box appears when the plus icon is clicked. A unique name
for the boost factor schedule should be entered. It is then possible to add, edit or delete
individual boost factors from the list in the dialog box. When a new bfaugor is entered,

the user must supply the year and month for the boost and the boost factors for oil, gas, and
water. Sed~igure3.21 for more details.
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