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n Introduction

Arab Power Twin is an educational Windows application that provides a digital twin of real power plants across
the 22 Arab League countries. It combines a database of more than 620 plants (gas, steam, nuclear,
photovoltaic, concentrated solar, wind, hydro, diesel, coal, waste) with a simplified physics-based simulation of
every technology in a 3D scene, an examination and assessment system for students, and role-based user

management.

This manual explains every screen in detail: what it shows, what you can do on it and the steps for each task,

frominstalling and activating the software to managing exams, results and updates.

1.1 Who uses the program?

Role What they can do
Super The institution administrator or course professor. Created at first start-up; manages everything: users
admin of all roles, groups, exams, all results and sessions, the license, settings, the data folder, backups and

the activity log.

Instructor Adds and imports students, creates groups and exams, views and exports the results and simulation
sessions of all students.

Student Explores plants and the map, runs the digital twin, takes assigned exams and practice quizzes, and sees
only their own results.

1.2 Main modules

® Plant explorer: a real database with an interactive offline map and filters by country, energy source,
technology and status.

® Plant page: overview, key facts, technology description and components, estimated generation, location

and nearby plants.

® Digital twin: a 3D scene of the plant on a realistic site (sky with the true sun position, terrain, sea for
coastal plants) with a live simulation of output, efficiency, fuel, emissions and grid frequency, controls and
training scenarios.

® Exams: a bilingual question bank plus questions generated from real plant data, timed formal exams and

self-practice, with instant grading.
® Results & assessment: statistics, charts, per-student reports and CSV, JSON and PDF export.

® Administration: users, groups, license, settings, a shared data folder for university labs, backup, activity
log and automatic updates.
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1.3 System requirements

Item Requirement

Operating system Windows 10 or 11 (64-bit)

Processor and Dual-core or better, 8 GB RAM (16 GB recommended for labs)

memory

Graphics Any adapter with WebGL 2 (integrated or discrete). The 3D scene runs more smoothly on
discrete GPUs

Disk space About 700 MB for the program and data

Display 1366x768 minimum, 1920x1080 recommended

Internet Not required to run. Used only to check for and download updates

1.4 Technical support
The program is developed and distributed by Asfan Co. For enquiries, licensing and technical support:

® E-mail: info@asfanco.com

* WhatsApp: +962 77 614 0404

Tip: When requesting support, include the program version (shown at the bottom of the sidebar and on
the About page), the machine ID and a screenshot of the problem.
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a Installation and first start

2.1 Downloading the installer

The program is distributed as a single installer named ArabPowerTwin-Setup.exe through a permanent link

provided by the vendor. The link never changes between releases and always delivers the latest version.

Note: Windows or your browser may warn about a newly downloaded executable. Choose “"Keep” and

then “Run anyway"” if the SmartScreen screen appears; the file comes from the vendor.

2.2 Installation steps

1. Double-click ArabPowerTwin-Setup.exe .
2. Choose the installer language (Arabic or English).

3. Keep the defaultinstallation folder or change it, then click Install. No administrator rights are needed

because the program installs for the current Windows user.

4. When finished, a desktop and Start-menu shortcut named Arab Power Twin is created and the program

starts automatically.

On the first start you go through three screens in order: License activation, then Initial setup to create the

super-admin account, then Signin. The next chapters explain each one.

2.3 Where is the data stored?

Accounts, exams, results and simulation sessions are stored as files on the computer in %APPDATA%\arab-
power-twin\workspace ; settings and the license are kept in the same folder. The super admin can move the
data folder to a shared network folder from the Settings page so that every lab computer works on the same
data (see the chapter “Setting up a university lab").

Uninstalling the program does not delete your data; it remains in the folder above for reuse after reinstalling.
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B License activation

3.1 The activation screen
sl

m Digital Twin of Power Plants in the Arab World

License activation

Enter the license key you received from the vendar to activate the software
on this computer.

[ Development made: development keys are accepted too. ]

License key

habw101T1LCIUYWILI]01U21va2UQVGVzd6VyIiwib3InIjoiVeVzdC
BVbm12ZX)zaXR5In8sImLhY2hpbmVIZCI6bNVsbCwibmOBZXMIOITIL
CIwcmOkdWNBT ] 01YXIhY1ilwb3d1cil8d21uliwic2VhdHMi0] EWLCI®
€XB1I]01bGIMZXRPbWULLCI2I]0X Q. bEDF2sUwmzwCFMyVCGRrd_gV
BHWRRadGOMAYH3Lys3W10] bdY81fw71s BrSpnRg2ezSylNlaXirVx
9d7REDY J

O Load from ic file

This computer's ID
APT-TEST

Copy

Send this ID to the vendor if your license is locked to a specific computer.

Contact the vendor to obtain a license.

{@®, ASFAN | B e e

eveloped and distributed by Asfan Co

B info@asfanco.com © +962 77 614 0404

Figure 1: License activation at first start

The program runs with a digitally signed license supplied by the vendor as text starting with APT1. oras a
.lic file. The license is verified on the computer itself; no internet connection is needed.
1. Paste the license key into the box, or click “Load from .lic file” and choose the file you received.
2. Click "Activate”. On success a confirmation appears and the program moves to the initial-setup screen.
The bottom of the screen shows this computer’s ID (format APT - XXXX - XXXX - XXXX-XXXX ) with a copy button.

If your license is locked to one computer, send this ID to the vendor so that a key for this computer can be
issued.

What does the license control?

® Type: lifetime, or fixed term with an expiry date. Thirty days before a fixed-term license expires the

program shows a reminder.
® Seats: the maximum number of active accounts of all roles (O means unlimited).
® Included modules: digital twin and/or exams. A module that is not included disappears from the menus.

¢ Included technologies: plants of technologies not included show a lock badge; their data can be browsed,

but the digital twin cannot be started and they are excluded from generated questions.
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® Machine lock: optional; a machine-locked license works only on the matching computer.

3.2 Activation error messages

Message Meaning and remedy

The key format is invalid Make sure the whole key was copied without missing lines or spaces, or use the .lic
file.

Invalid signature The key is forged or was issued for another build. Ask the vendor for a new key.

The license has expired The fixed-term date has passed. Contact the vendor to renew and enter the new key

under Administration — License.

This key is locked to another Send this computer’s ID to the vendor to obtain a key for it.

computer

System clock rollback The computer date was moved backwards. Set the correct date and time and restart
detected the program.

The key belongs to another The key is not for Arab Power Twin.

product
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o Initial setup and sign-in

4.1 Creating the super-admin account

o

Initial setup
Digital Twin of Power Plants in the Arab World

Create the super-admin account (e.g. the course instructor or the
organisation administrator). This account can add students and instructors
and see every result.

Organisation name (university / company)

King Saud University

Username

admin

Full name
Dr. Haya Waleed

Password

Confirm password

+ Create account and start

@ ASFAN Asfan Co.

Developed and distributed by Asfan Co. - © 2026 All rights reserved

B info@asfanco.com (© +962 77 614 0404
[ License activated successfully

Figure 2: Initial setup: creating the super-admin account

This screen appears once, after activation. The account you create here is the super admin with every

permission, usually the course professor or the institution’s administrator.

1. Enter the organisation name (university or company). It appears at the top of the sidebar and in reports.
Choose ausername in Latin letters or digits (at least 3 characters) and the full name.

Enter a password of at least 6 characters and confirmit.

F W N

Click "Create account and start”.

Note: Keep the super-admin password in a safe place. No other account can reset it; if it is lost you must

restore a backup or contact support.

Arab Power Twin - User Manual - v1.1.1 Asfan Co. - info@asfanco.com - WhatsApp +962 77 614 0404 Page 9/48



4.2 Signing in
Sl

a Digital Twin of Power Plants in the Arab World

King Saud University

Username

student09

Password

= |

(&, ASFAN it A

B info@asfanco.com [ +962 77 614 0404

Figure 3: The sign-in screen

Enter the username and password and click “Sign in". Below the form the licensed organisation and the current

data folder are shown, and the interface language can be switched with the button at the top of the screen.

® Students whose accounts were created with a temporary password must change it at their first sign-in
before using the program.

e |fastudentforgets the password, an instructor or the super admin resets it from the Users page.

® Asuspended account cannot sign in until the administrator reactivates it.

4.3 The general layout
After signing in the screen has three parts:

® Sidebar: the sections “Learn” (dashboard, plant explorer, exams, practice quiz, my results),
“Administration” for instructors and administrators, and “System” (license, settings, data & backup, activity
log, updates, my account, about), then Sign out. Below it the version number and plant count.

® Top bar: page title, language switch (aujell/English), theme button (dark/light) and the current-user chip
that opens “My account”.

® Contentarea: the selected page; at the bottom of every page the Asfan Co. signature with the support e-
mail and WhatsApp number. When an update is available a bar appears above the content with a

“Download update” button (see the Updates chapter).
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B Dashboard

5.1 Overview

Arab Power Twin Dashboard
King Saud University

Welcome, Dr. Haya Waleed

98 Dashboard

[0 Plant explorer z 620
=

¥ Exams

() Practice quiz

Plant explorer
i My results | r

Explore 600+ plants on the map

2h Users

B Groups/classes

real power plan

ts

My available exams

Midterm - Power plants

10 questions - 30 min
%4 Exam management b

Wi Results & assessment & questions <15 i

8¢ Simulation sessions

o License

{5 Settings

B Data& backup

B Activitylog
Shuaibah Power

G Updates Plant (SEC)

o My account B SaudiArabia a
6,794 MW

Oil/gas-fired steam plant

% Open digital twin

[ Saved
S

Quiz - Renewable energy

3D model

Featured plants with 3D models

Barakah Nuclear
Energy Plant

= United Arab Emirates

@ 5,600 MW

Nuclear ~ pressurised water reactor

Data from the WRI Global Power Plant Database plus curated additions up to

22

Arab countries

.y, Digital twin
" Runasimulation of a real plant

o ) -

4 362GW

recorded operational capacity

@) Practicequz

Dr. Haya Waleed
Super admin

10.2% - 37.1GW

renewable capacity

Test yourself with a practice quiz

Student statistics
10
students
63.8%

Aswan High Dam
3D model

= Egypt m 2,100 MW

Hydroelectric dam {reservair)

33 Open digital twin

3% Open digital twin

30 model

average score

Results & assessment

Jebel Ali M Station 3D model

K= United Arab Emirates ()
2,060 MW

Combined-cycle gas turbine (CCGT)

¢ Open digital twin

Figure 4: The super-admin dashboard

8

exam attempts

87.5%

pass rate

Jorf Lasfar Coal
30 model
Power Plant (JLEC)

M orocco @ 2,020 MW

Coal-fired steam plant

% Open digital twin

The home page after signing in. At the top are four statistic cards: real plants in the database, Arab countries,

recorded operational capacity in MW, and the renewable share. Below them the “Start here"” cards jump to the

plant explorer, the digital twin and the practice quiz.

® My available exams: students see the exams assigned to them with a “Start” button; instructors and

administrators see student statistics instead.

® Student statistics (instructors and administrators): number of students, exam attempts, average score

and pass rate, with a button to the Results & assessment page.

® Featured plants with 3D models: cards for landmark plants (Barakah, Shuaibah, Aswan High Dam, Jebel Alj,

Jorf Lasfar, the MBR solar park...) with an “Open digital twin” button.
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Arab Power Twin Dashboard * Dr. Haya Waleed
King Saud University Super admin
LEARN
98 Dashboard MBR Solar Park - Benban Solar Park Zafarana Wind e
Phase IV (Noor 3D model — other plots Farm
[ Piantexplorer Energy 1, CSP + PV) (Scatec, ACWA = et @ s47vw
Power,
S United Arab Emirates (G 30 meddd e i farm
% Exams EDF/Elsewedy,
Practice quiz Concentrated solar power - central Enerray, Baseload
tower )
Wi My results
= = o @ o
AERAENETHA TR Solar photovoltaic (PY)
@ Groups / classes
(& Exam management Operational capacity by country (MW) Capacity by energy source
|1 Results & assessment 120,000
100,000
Simulation sessions 80,000
- 60,000
SYSTEM
40,000
o License
20,000 . I .
& settings 0 [ 1 I TS
O G - S S R I T S S P SO Y
_y\@,ﬁ.@\“l}éﬁb&é@*b‘f‘ﬁ\&hy aﬂ?‘r@@}k‘°\°
& ¢ & & P LR & & s
© Data& backup ¥ o L & e g &S & %‘fz@é
< R N Gas (66.8%) [ Oi(20.2%) Solar (5.5%) [ Hydro(3%) NN Wind (1.7%)
B Activitylog Qe‘?' I Muclear (1.5%) N Coal (1.2%) NN Waste (0.1%) QNN Siomass (0%
G Updates
O My account
G Asfan Co. X
& infi anco.com +962 77 6714 0404
() About

¥1.1.1- 620 real power plants

Figure 5: Bottom of the dashboard: featured plants and charts

At the bottom are charts of operational capacity by country and capacity by energy source, and a line stating
the data source and its last update date.
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B Plant explorer

6.1 List and map

Arab Power Twin
King Saud University

0

3 Dashboard
[0 Plant explorer
(% Exams

() Practice quiz

di My results

2, Users

B Groups/ classes

%4 Exam management

il Results & assessment

8¢ Simulation sessions

o License

5} Settings

B Data& backup
B Activity log
C Updates

My account

Jo

® About

v1.1.1 - 620 real power plants

Power plant explorer

Power plant explorer

620 plants in 22 Arab countries -

Search..

Minimum capacity

620 matching plants — 361,956 MW -

Name

Shuaibah Power Plant (SEC)
3D

Az Zour South Power &
Desalination

Barakah Nuclear Energy Plant
30

Subiya Power & Desalination

Shuweihat Power Complex (51,

52&53)

Beni Suef Combined-Cycle
Power Plant

New Administrative Capital
Combined-Cycle Power Plant

Burullus Combined-Cycle
Power Plant

El Dabaa Nuclear Power Plant

Capacity

real data from public sources

All - Country v

Click a dot to open the plant, drag to pan, scroll ta zoom

Country Energysource  Technology
Bl Saudi Qil/gas-fired steam
Arabia plant

0Oil/gas-fired steam
= Kuwait -

plant
= United Muclear - pressurised

Arab Emirates water reactor
Combined-cycle gas

Kuwait
= turbine (CCGT)

= United
Arab Emirates

Combined-cycle gas
turbine (CCGT)

Combined-cycle gas

poocooopgoo

= Egypt
L turbine (CCGT)
Combined-cycle gas
= Egypt
il turbine (CCGT)
Combined-cych
=gt ombined-cycle gas
turbine (CCGT)
Muclear - pressurised
= Egypt Nuciear -

All - Energy source v

Capacity

6,79
MW

5805
MW

5,600
Mw

5367
MW

4,889
MW

4,800
MW

4,800
MW

4,800
Mw

o [) -

All - Technology v All - Status
Year Status
2013 Operational
—_— Operational
2021 Operational
— Operational =
2005 Operational
2018 Operational
2018 Operational
2018 Operational
2028 Under construction

Figure 6: Plant explorer: list with the interactive map

Dr. Haya Waleed
Super admin

The explorer lists every plant in a table (name, country, energy source, technology, capacity, year, status) next to

a map of the Arab world. Every dot on the map is a plant; its colour shows the energy source and its size the

capacity.

® Search: type part of the plant name in Arabic or English.

® Filters: country, energy source (gas, oil, solar, wind, hydro, coal, nuclear, biomass, waste), technology,

status (operational, under construction, planned, decommissioned) and minimum capacity.

® Sort: by capacity, name or commissioning year.

® View: list or cards.

® The "matching plants” line shows how many plants match the filters and their total capacity.

On the map: click a dot to open the plant, drag to pan, use the mouse wheel or the + and - buttons to zoom, and

the reset button to return to the full view. Clicking a country filters the list to its plants.
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Arab Power Twin
King Saud University

98 Dashboard
[ Plant explorer
% Exams

® Practice quiz

i My results

2, Users
B Groups / classes
[ Exam management

Results & assessment

¢ Simulation sessions

o License

) Settings

B Data& backup
B Activity log
G Updates

2, My account

() About

v1.1.1- 620 real power plants

Power plant explorer

Power plant explorer

620 plants in 22 Arab countries - real data from public sources

Search.. B Saudi Arabia (113) ~ Gas > All - Technology ~ All - Status

38 matching plants - 41,509 MW - Click a dot to open the plant, drag to pan, scroll to zoom

Minimum capacity Capacity

Name Country Energysource  Technology Capacity Year Status
Saudi Oil/gas-fired st 4,256
Ghazlan Power Plant . o g Gl 2003 Operational
Arabia plant MW
B Saudi Combined-cycle gas 4,098
h PP {Haj 2014 Operational
e Arabia [ c=- ) turbine (CCGT) Mw oz
Bl Saudi Combined-cycle gas 3846
h Combined-Cyde (SEC 2014 Operational
Qurava ' e tsED) Arabia e turbine (CCGT) MW persten
Taiba 1 & 2 Combined-Cycle Bl Saudi o Combined-cycle gas 3,600 2027 ey P
nder construction
Power Plants Arabia turbine (CCGT) MW
Qassim 1& 2 Combined-Cycle B Saudi e Combined-cycle gas 3,600 - a s
nder construction
Power Plants Arabia turbine (CCGT) MW
Bl Saudi Combined-cycle gas 2,961
Marafiq Jubail IWPP 2010 Operational
2l lutall Arabia e turbine (CCGT) MW £
Bl Saudi Oil/gas-fired steam 2,500
h Ste; 1992 oy al
Quzingh 3b=am Arabia e plant MW peme
B Saudi Combined-cycle gas 2,072
Riyadh PP8 2008 Operational
o Arabia e ‘turbine (CCGT) MW B
B Saudi Combined-cycle gas 2,056
i o |
Rladhppn Arahia e turhine (CCATY MW 2016 i

Figure 7: Filtering by country and energy source applies to both the listand the map

6.2 Card view and badges

o [ -

Dr. Haya Waleed
Super admin

The “Cards” view shows the same plants as tiles with their capacity and status; clicking any card or row opens

the plant page.

® The 3D model badge means the plant has a bespoke 3D modelin the digital twin.

® The lock badge means the plant's technology is notincluded in your license: its data can be browsed only.
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Arab Power Twin
King Saud University

LEARN

98 Dashboard

[ Plant explorer

% Exams

® Practice quiz

i My results
ADMINISTRATION

2, Users

@ Groups / classes
[ Exam management
|1 Results & assessment

Simulation sessions

]
o License

) Settings

B Data& backup
B Activity log
G Updates

2, My account

() About

¥1.1.1- 620 real power plants

Power plant explorer

Power plant explorer

620 plants in 22 Arab countries - real data from public sources

Search...

Minimum capacity Capacity

All - Country ~ All - Energy source ¥

620 matching plants — 361,956 MWW - Click a dot to open the plant, drag to pan, scroll to zoom

Shuaibah Power Plant (SEC)

& Saudi Arabia @ 3

6,794 MW Oil/gas-fired steam plant

Subiya Power & Desalination

= Kuwait @

5,367 MW  Combined-cycle gas turbine (CCGT)

New Administrative Capital Combined-
Cycle Power Plant

=z &

4,800 MW  Combined-cycle gas turbine (CCGT)

Rabigh Power Plant (SEC)

B Saudi Arabia @

4,348 MW

Oil/gas-fired steam plant

Qurayyah Combined-Cyde (SEC)

Az Zour South Power & Desalination

= Kuwait @

5,805 MW Qil/gas-fired steam plant

Shuweihat Power Complex (51, 52 & 53)
= United Arab Emirates @

4,889 MW  Combined-cycle gas turbine (CCGT)

Burullus Combined-Cycle Power Plant

= Egvpt @

4,800 MW Combined-cycle gas turbine (CCGT)

Ghazlan Power Plant

B Saudi Arabia @

4,256 MW

Oll/gas-fired steam plant

Jazan Integrated Gasification Combined
Cucla 1GCCY

All - Technology

Barakah Nuclear Energy Plant

= United Arab Emirates @

30

5,600 MW  Nuclear - pressurised water reactor

Beni Suef Combined-Cycle Power Plant

= Egypt @

4,800 MW  Combined-cycle gas turbine [CCGT)

El Dabaa Nuclear Power Plant

= Egypt @

4,800 MW Nuclear - pressurised water reactor

Qurayyah IPP (Hajr)

B saudi Arabia @

4,098BMW Combined-cycle gas turbine [CCGT)

Rivadh PP
. -—

Figure 8: Card view with the 3D-model and lock badges
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Plant page

7.1 Page contents

Arab Power Twin Shuaibah Power Plant (SEC) ayall * Dr. Haya Waleed

Hing Saud University Super admin

. Saudi Arabia GD 0il/ gas-fired steam plant Operational WRI GPPD 30
L - % Run the digital twin (® Practice quiz about this plant @ Sourcelink
98 Dashboard Shuaibah Power Plant (SEC)

10 Pinteci (elygall ngewll) auedll ahan
explorer

& Exams Overview Key facts
@ Practice quiz Capacity 6,794 MW Typical capacity factor Typical efficiency
Technal Oil/gas-fired steam plant 50% 38%
R i remtits echnalogy il/gas-fir pl
Energysource Ol
Cominisslonadl 708 Emission factor Estimated annual output at the typical capaity
700 kg CO./MWh factor
2, Users Owner / operator  Saudi Electricity Company (SEC) =29,758 GWh
Coordinat 20.6300°, 39.5550°
B Groups/classes ordinats
Partof complex  Shuaibah power & solar complex
%4 Exam management Soltke ECRA
I Results & assessment Data quality WRI GPPD
8 Simulation sessions
Eens Technology: Oil/gas-fired steam plant Notes
o License Aboiler burns heawy fuel oil, crude or gas to produce high-pressure superheated steam (typically One of the largest oil-fired steam stations in the world (14 x ~400 MW units) south of Jeddah.

160-250 bar, 540 °C) that expands through a multi-stage steam turbine (Rankine cycle). Slow to
start but robust; widely used in Saudi Arabia, Kuwait and Iraq, often coupled with seawater
desalination (cogeneration).

5} Settings

B Data& backup Estimated generation (GWh)

Main components

il 20,000

B Activity log boiler  superheater | HP/IP/LPsteamturbine | condenser | feedwater pumps

16,000
G Updates cooling water intake

12,000
o
2 My account 8,000
® About 4,000
v1.1.1 - 620 real power plants o

2017

Figure 9: Plant page: overview and key facts

® Overview: country, technology, capacity in MW, status, commissioning year, owner or operator, and data

quality (verified, WRI GPPD, approximate).

® Key facts: typical efficiency, typical capacity factor, emission factor, recorded or estimated annual
generation in GWh, and coordinates.

® Technology: a simplified explanation of how the technology works and its main components.
® Notes about the plant and a link to the original data source.

® Plants in this complex: if the plant belongs to a complex (such as Jebel Ali or Ras Laffan) the other

members are listed.

® Nearby plants: the geographically closest plants with the distance in km.
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Arab Power Twin
King Saud University

98 Dashboard
[ Plant explorer
% Exams

® Practice quiz
i My results

2, Users
B Groups / classes
%4 Exam management

il Results & assessment

Simulation sessions

o License

) Settings

B Data& backup
B Activity log
G Updates

2, My account

() About

v1.1.1- 620 real power plants

Shuaibah Power Plant (SEC)
®Gas @0il ©Solar ®Wind @ Hydro @ Coal @ Nuclear @ Biomass @ Waste

Nearby plants

Shuaibah IWPP

Shuaibah 2 Solar PV Plant
Shuaibah 1 Solar PV Plant
Jeddah South Thermal

South Jeddah Noor Solar PV Plant
Jeddah 3

Makkah

Jeddah 2

Plants in this complex: Shuaibah power & solar complex (10,645 MW)
Name Technology
Shuaibah Power Plant (SEC) Oil/gas-fired steam plant

Shuaibah 2 Solar PV Plant Solar photovoltaic (PV)

Shuaibah IWPP Oil/gas-fired steam plant

Shuaibah 1 Solar PV Plant Solar photovoltaic (PV)

ASFAN "¢

Capacity

6,794 MW

2,060 MW

1,191 MW

600 MW

Figure 10: Bottom of the plant page: technology and nearby plants

Year

2013

2025

2009

2025

Status

Operational

Operational

Operational

Operational

Dr. Haya Waleed
Super admin

\
\
\

<

Okm- 1,191 MW
2 km - 2,060 MW
& km - 600 MW
76 km - 2,892 MW
77 km - 300 MW
96 km - 1,808 MW
97 km- 796 MW

99 km - 158 MW

4rows

B info@asfanco.com  [© +962 77 614 0404

At the top of the page are two buttons: Run the digital twin opens the 3D simulation, and Practice quiz about

this plant starts questions generated from this plant’s data and technology.
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B Digital twin

The digital twin is the heart of the program: a 3D scene of the plant built from its actual capacity, number of
units, technology and location, driven by a simplified physical simulation in real time or at accelerated speeds.
The purpose is educational: understanding how the plant responds to changes in load, weather and faults.

8.1 The screen and the 3D scene

G AR Digital twin: Barakah Nuclear Energy Plant augall - D Hova weiced
ing Saud University Super admin
- 2 Back Barakah Nucear Energy Plant £ United Arab Emirates - Nuclear - pressurised water reactor- 5,600 MW plant-specific model Output
98 Dashboard Output Grid demand
) Reset Time speed
2,868.6 MW 4,089 MW
(I Plantexplorer
& Exams 60 i Grid frequency Efficiency
49.96 Hz 32.5%
@ Practice quiz Simulation time  2026-08-20 10:39 —_—
Fuel consumption €0, emissions
xlUS Myt 28686MW | | £9.96Hz | | Hour10:39 % 65° | | 30°C | | 4/ units running Pu
8,826 MWth ot/h
DMINISTRATION 4
P Primary loop temperat
G rect ressure rimary loop temperature

65 bar-280 °C 308 °C
@ Groups / classes

4 Exam management Load setpoint
il Results & assessment Leiad ok Sy
8¢ Simulation sessions i
Ambient temperature 30°C
SYSTEM e
o License 3 g . "+ R : S | Cloud cover 10%
% 2 S Aol
N o] ™
@ Settings v . 3 Auto-orbit
- = w — N = - Grid demand 80%
B Data& backup —_—
Qutput trend (MW) Efficiency / conditions
N 6,160 51.5
B Activity log 5,000 0 51.0
. 4,000 % 208 Units
G Updates 3,000 50.0
2,000 10 495 .
2 o S = @ U1 Running T17.1/ 1,400 MW Stop
o o 48.5
G 10:37 10:38 10:39 10:37 10:38 10:39 B e s S
: Output Grid demand : Efficiency (%) : Grid frequency
v1.1.1- 620 real power plants

Figure 11: Digital twin of the Barakah nuclear plant

® Header: back button, plant name with country, technology and capacity, the badge "plant-specific model”
or "generic model for this technology”, pause/run button, a reset button that clears the cumulative

indicators, the time-speed selector (real time, x10, x60, x300, x1800) and the current simulation time.

® Scene window: drag with the mouse to orbit, use the wheel to zoom and the right button to pan. “Auto-
orbit” turns the camera around the plant. At the top of the window live pills show output, grid frequency,
the hour and sun elevation, ambient temperature and the number of running units.

® The scene follows the time of day: lighting and shadows follow the plant’s real sun position, windows and
lamps light up at night, chimney plumes, wind-turbine rotors and fans move, and panels and mirrors track

the sun.

8.2 Indicators and controls

® Output: current output in MW, grid demand, grid frequency, efficiency, and technology-specific indicators:

fuel consumption, CO, emissions, exhaust temperature and steam pressure for thermal plants; reactor
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thermal power and primary-loop temperature for nuclear; irradiance, cell temperature, soiling or thermal

storage for solar; wind speed and rotor speed for wind; reservoir level and discharge for hydro.

® Load setpoint: the requested load percentage (for hydro: gate opening and inflow).

® Conditions: ambient temperature, cloud cover, dust, wind speed and grid demand depending on the

technology, plus a “Clean modules / mirrors” checkbox for solar plants.

® Units: the list of units with their state (running, starting, stopping, off, tripped) and each unit's output, with

buttons to start, stop and reset a trip.

8.3 Training scenarios

et e i Digital twin: Barakah Nuclear Energy Plant ayoll | Engish | % B
King Saud University Super admin
LEARN 2 Back Barakah Nuclear EI‘IEI'xv Plant £ United Arab Emirates - Nuclear — pressurised water reactor - 5,600 MW plant-specific model ﬂutput
08 Dashboard Qutput Grid demand
) Reset Time speed 2,206.5 MW 1,007 MW
[0 Plant explorer —_—
[ Exams gl it Grid frequency Efficiency
49.85 Hz 32.6%
@ Practice quiz Simulation time - 2026-09-20 10:42 —_—
Fuel €0, emissi
i My results 22064MW | | 4385Hz | | Hour 1042 % 65° | | 30°C | | 3/hunits running S Lz

ADMINISTRATION
2, Users

B Groups/classes

%4 Exam management
i Results & assessment
3% Simulation sessions
SYSTEM

o® License

8} Settings

B Data& backup

Qutput trend (MW)

6,160

6,761 MWth 0t/h
Yoo
it Pressure Primary loop temperature

65 bar-280 °C 304 °C

Load setpoint

Load setpoint 20%

Ambient temperature 30°C

Cloud cover 10%

-y

Grid demand

Efficiency / conditions
515

B Activitylog s 10 510
. 4,000 48 il Units

G Updates 3,000 50.0
2,000 10 495

| ® U1 Running 7355/ 1,400 MW Stop
2, My account 1000 o0
ol o 485

10:37 10:38 10:39 10:40 10:41 10:37 10:38 10:39 10:40 10:41 .

® About @ U2 Tripped 0/ 1,400 MW Reset trip

¥1.1.1- 620 real power plants

[ Output [_] Grid demand [ Efficiency (%) [ Grid frequency

Figure 12: The "Sudden unit trip” scenario: the tripped unit, the alarm and the frequency dip

The scenario chips apply a training event to the plant: Sudden unit trip, Heat wave 48 °C, Dust storm, Strong

wind gust and Demand surge. Watch how the indicators and alarms respond, then click “Clear scenario” to

return to normal.
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8.4 KPIs, alarms and trends

Arab Power Twin Digital twin: Barakah Nuclear Energy Plant auyall o s
King Saud University Super admin
By 2,2382 MW 4,100 MW
— —_—
LEARN
98 Dashboard =60 ¥ Grid frequency Efficiency
8
L9.89 Hz 32.7%
[0 Plant explorer Simulation time  2026-09-20 10:43 —
Fuel consumption €0, emissions
& Exams 2,238.2 MW 49.89 HZ Hour 10:43 + % 65° 30°C 344 units running o
6,843 MWth 0t/h
(® Practice quiz Y.
Pressure Primary loop temperature
Ai My results 65 bar- 280 °C 304 °C
ADMINISTRATION
018 e :
~ Load setpoint
) Groups fclasses Load setpoint 80%
7 fan
18 Gz Ambient temperature 30°C
il Results & assessment
. Cloud cover 10%
0% Simulation sessions
s Grid demand 80%
o License &
Output trend (MW) Efficiency / conditions
6,160 515
5} Settings o 10 51.0
4,000 508 Units
B Data& backup 3,000 2 50.0
49.5
jzzz 10 i @ U1 Running 7461 /1,600 MW Stop
Activity lo
B RY J o o 48.5
. 1037 1038 1039 1040 1041 1042 1063 1037 1038 10039 1080 1041 1042 1043 S (12 Tl o Lotk i
6 Updates E Output [ Grid demand : Efficiency (%) : Grid frequency
2, My account
® About @ ASFAN “sfance. © info@asfancocom  © +962 77 614 0404
Developed and distributed by Asfan Co. - © 2026 All rights reserved

v1.1.1- 620 real power plants

Figure 13: Bottom of the twin page: cumulative KPIs, alarms and the output and efficiency trends

® Performance indicators: energy delivered, session capacity factor, availability, number of trips, and

cumulative fuel and CO.,.

® Alarms & events: frequency deviation, high vibration, high exhaust temperature, soiling, wind above cut-

out, full or low reservoir, and start-up, synchronisation and trip messages with their time.

® Trends: output versus demand, and efficiency or conditions together with grid frequency.

Ending the session

End session & save report stores a summary of the session (plant, duration, energy, capacity factor, availability,
trips, events) in the user’s record. Students see their sessions under “My account”; instructors see them under
“Simulation sessions”. If you leave the page after more than twenty seconds of simulation, the session is saved

automatically.

Tip: To assess operating skills, ask students to run a given plant, apply a specific scenario and end the

session, then review the results on the Simulation sessions page.
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g Exams (student view)

9.1 Available exams

Arab Power Twin Fams awell : ;tu:er;tg
uden

King Saud University

Available exams

98 Dashboard

1 P Midterm - Power plants Quiz - Renewable energy
jant explorer

The exam covers generation technologies and Arab plant data.

& bame questions Uurau:lln
8 15 min
questions Duration
() Practice quiz 10 30 min
Pass mark Attempts
i My results 50% 0 - unlimited
Pass mark Attempts
SYSTEM 60% 0of2
[> Startexam
G Updates -
[> Startexam
2, My account
@ About
[ Signout @ Asfan Co. © info@asfanco.com +962 77 614 0404
ASFAN Developed and distributed by Asfan Co. - © 2026 Al rights reserved & e

v1.1.1 - 620 real power plants

Figure 14: Exams assigned to the student

The page lists the formal exams assigned to the student's group with their details: number of questions,
duration, pass mark and attempts used out of those allowed. Start exam begins a new attempt after confirming

that the timer starts immediately; Resume exam returns to an open attempt that has not been submitted yet.
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9.2 Taking the exam

Arab Power Twin Midterm - Power plants awell | English | € Student 9
King Saud University Student

Midterm — Power plants

98 Dashboard 0 of 10 answered

nme left 29:58

[ Plant explorer

% Exams 20 [Ra [Nl |55 6 || 7| 8| 9| 1

® Practice quiz

i My results Question 10f 10
‘What happ to grid fre when exceeds g ion?
C Updates A tfalls

2, My account
B Itrises

@ About

B si t € Itstays constant
ign ou

D Itoscillates randomly

reves e

sfan Co.
@ AsFAN [T

& info@asfanco.com [© +962 77 614 0404
istributed by Asfan Ca. - © 2026

v1.1.1- 620 real power plants

Figure 15: The exam screen: timer, question navigation and options

® Time left at the top; when it runs out the answers are submitted automatically.
® The numbered buttons jump directly between questions; answered questions are highlighted.
® Everystudentreceives adifferent order of questions and options built from the same specification.

® Answers are saved automatically; if the program is closed you can resume where you stopped as long as
time remains.

® (Questions marked “Generated from real plant data” are built from real plant figures (capacity, country,

technology, commissioning vear, energy, fuel and emission calculations).
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Arab Power Twin

Midterm - Power plants
King Saud University

98 Dashboard
[ Plant explorer
% Exams

® Practice quiz

i My results

C Updates

o
]

My account
@ About

[ Signout

v1.1.1- 620 real power plants

C Student 9
Student

aysll

Midterm - Power plants

1of10a

Time left 29:57

2 3||la|ls|6| 7| 8 9|

Question 1 of 10

‘What happ to grid fre when g ion?
A Itfalls

[ B Itrises

€ Itstays constant

D Itoscillates randomly

Previous

Next

~ Submit answers

8 info@asfanco.com  © +962 77 614 0404

© 2026 All rights reserved

Figure 16: Selecting an answer

When finished click Submit answers. If questions remain unanswered the program asks you to confirm.

9.3 The result

Arab Power Twin Result: Midterm - Power plants auell C Student
King Saud University Student
Midterm — Power plants D Export PDF & HTML
98 Dashboard Student 9 - 20 Sept 2026, 07:38 - Attempt 1
[0 Plant explorer i
Performance by topic
& Exams Power engineering fundamentals on
(@ Practice quiz i Wind power or2
&1 My results Stora oo Thermal plants (gas & steam) 0/1
YSTEM Passmark  60% Solar P¥ /2
Timetaken 0:03
C Updates Open-cydle gas turbine (OCGT) [
Combined-cycle gas turbine (CCGT) o2
2 My account
Onshare wind farm 01
@® About
[ signout R
Review answers
1/10 x
What happ to grid fri when d d g ?
{ A Itfalls J
[ B [trises J
€ Itstays constant
D |toscillates randomly
[ Explanation: A generation shortfall is drawn from the kinetic energy of the rotating machines, which slow down, lowering the frequency. J
¥1.1.1- 620 real power plants
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The result shows the score, the percentage, pass or fail, the time taken and the performance by topic. If the

instructor allowed it, a full review appears: your answer, the correct answer and the explanation.

Arab Power Twin Result: Midterm - Power plants awell C Student 9
King Saud University Student

i i - A s e Y e Y e b i

A Excess humidity

T

3 Dashboard

(D Plantexph { B Dust soiling, which cuts output and requires robotic dleaning }
ant explorer
[ Exams € Low irradiance
() Practice quiz
D Snow
i My results
lanation: Soiling can cost ~1% of output per day without cleaning, 5o large plants use dry deaning robots at night.
:4 putpercay. 3 gep By e g
G Updates
o
2, My account S -
® About Which of these plants in Saudi Arabia has the largest capacity?
(> signout ( A Yanbu Phase 3 Power and Desalination Plant J

B Ras Tanura cogeneration plant

€ Tabarjal

D DumatAlJandal Wind Farm

[ Explanation: Dumat Al Jandal Wind Farm: 400 MW; Ras Tanura cogeneration plant: 153 MW; Yanbu Phase 3 Power and Desalination Plant: 2,700 MW; Tabarjal: 103.2 MW J
ASFAN “sfance- © info@asfancocom [ +962 77 614 0404
Developed and distributed by Asfan Co 2026 All rights reserved
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Figure 18: Answer review with explanations

The Certificate / PDF report button prints aresult report that can be saved as a PDF file.
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m Practice quiz

10.1 Setting up a practice quiz

Arab Power Twin
King Saud University

EARN

98 Dashboard
[0 Plant explorer
(% Exams

(3 Practice quiz

di My results

YSTEM

C Updates
2, My account
@ About

[ signout

v1.1.1 - 620 real power plants

Practice quiz

Practice quiz

Student 9
Student

Test yourself with questions from the bank and questions generated from real plant data. Results are not part of formal assessment but are kept in your record.

null

Topics

(cm & nperaunn;> (L\rab p\anls) (E canomics & emi ;smns)

Number of questions

15 >

Share of questions generated from plant data 50%

> Start practice

@ ASFAN Asfan Co.

Developed and distributed by Asfan Co. - © 2026 All rights reserved

C ies (for plant ions)

B Algeria W Bahrain | | s Comoros 4 Djibouti =Egypt | =iraq | W=Jordan
= Kuwait = Lebanon . Libya & Mauritania M Morocco s Oman
= Palestine WQatar Kl SaudiArabia | ENSomala | ESSudan | ZZSyria
K Tunisia £ United Arab Emirates | | == Yemen

Technologies
Combined-cycle gas turbine (CCGT) | | Open-cycle gas turbine (OCGT) | | Oil/gas-fired steam plant
Coal-fired steam plant | | Diesel / HFO reciprocating engines |~ Salar photovoltaic (PV)
Concentrated solar power — parabolic trough Concentrated solar power — central tower
Onshore wind farm Hydroelectric dam (reservoir) Run-of-river / barrage hydro
Nuclear — pressurised water reactor Biomass / bagasse cogeneration | | Waste-to-energy

Integrated gasification combined cycle (IGCC) Qil-shale fired steam plant

& info@asfanco.com  [© +962 77 614 0404

Figure 19: Practice quiz settings

The practice quiz is informal and does not count towards assessment. Choose the number of questions, the

question-bank topics, the countries and technologies for plant questions and the share of questions

generated from plant data, then click Start practice.
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Arab Power Twin
King Saud University

98 Dashboard
[ Plant explorer
% Exams

® Practice quiz

i My results

C Updates
S, My account
@ About

[ Signout

v1.1.1- 620 real power plants

Practice quiz

Practice quiz

0of 15 answered

Question 1 0f 15

Which is the only oil-shale fired power plant in the Arab world?

A Samrain Jordan
B Safiin Morocco
€ Attaratin Jordan (470 MW)

D Jazanin SaudiArabia

Previous Next

@ ASFAN Asfan Co.

Developed and distributed by Asfan Co. - © 2026 All rights resarved

Figure 20: During practice

a C Student 9
awell | English
- n Student

Time left 59:59

~ Submit answers

8 info@asfanco.com  © +962 77 614 0404

Grading is immediate after submission, with explanations, and practice can also be started from any plant page

to generate questions about that plant.
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m My results and my account

11.1 My results

Arab Power Twin My results awell ¢ Student 9
King Saud University Student
My results & Export C5V (Excel)
98 Dashboard Allyour formal and practice attempts.
[ Piant explorer Exam Kind Date T Attempt Scare o Status Time taken
[ Exams Midterm — Power plants Formal 20 Sept 2026, 07:38 1 0/10 o Failed 003
() Practice quiz o
i My results
@ ASFAN BEEE o S info@asfanco.com  [© +962 77 614 0404
Developed and distributed by Asfan Co. - © 2026 All rights reserved
C Updates
2, My account
@ About
[ signout
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Figure 21: The student's results: formal and practice attempts

A table of all the student’s attempts: exam, kind (formal or practice), date, attempt number, score, percentage,

status and time taken. Clicking arow opens the result page. Export CSV saves the table for Excel.
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11.2 My account

Arab Power Twin
King Saud University

28
g
&

®

Jo

0]
&

v1.1.1- 620 real power plants

Dashboard
Plant explorer
Exams
Practice quiz

My results

Updates
My account
About

Sign out

My account

Student 9

student09 - Student - Section B - 441009

Change password My simulation sessions

Current password X
Plant Date Duration

New password

Confirm password

o Change password

@ ASFAN Asfan Co.

Developed and distributed by Asfan Ca. - ® 2026 All rights reserved

& C Student 9
awell | English
- n Student

Energy generated Capacity factor Trips

No matching results

B info@asfanco.com  © +962 77 614 0404

Figure 22: My account: changing the password and simulation sessions

Shows the name, role and group, allows changing the password by entering the current and new ones, and

lists my simulation sessions with their indicators.
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m Administration: users and groups

12.1 User management

Arab Power Twin
King Saud University

User management

User management
98 Dashboard

~ = ~
[ Plant explorer Search... All All - Group

) Exams
Ci Name 1 Role Group Student number Lastlagin Status

() Practice quiz
Dr.Haya Waleed

it Super admin = s 20 Sept 2026,07:36 Active
i My results =
= Eng.Sami Khaled
AD Instructor — — — Active
instructorl
2, Users
Student 1
>ucent Student Section A 441001 20 Sept 2026,07:36 Active
B Groups/classes student@1
(% Exammanagement Student 10 Student Section B 441010 — Active
student10
il Results & assessment
?f"‘;f‘“ 32 Student Section A 441002 20 Sept 2026,07:36 Active
3¢ Simulation sessions ELAKIEHES
Shuients Student Section A 441003 20'Sept 2026,07:36 i
student®3
o License
Student 4
ol Student Section A 441004 20 Sept 2026,07:36 Active
5} Settings student@4
Data & back
8 Datagbackup Student 5 Student Section A 441005 20'Sept 2026,07:36 Active
student®85
B Activitylog
Student &
. S Student Section A 441006 20'Sept 2026,07:36 Active
C Updates studente6
o M t Student 7
[y Y A . Student Section B 441007 20'Sept 2026,07:36 Active
student@7
® About
¥1:7:1- 620 real power paits ?":::::fﬂ Student Section B 441008 20 Sept 2026,07:36 Active

Figure 23: User management

A table of all accounts: name, username, role, group, student number, last sign-in

buttons to edit, reset the password, view results, suspend or activate, and delete.

awell = Dr. Haya Waleed
Super admin
& Import students from CSV + Add user

Actions

&
=Y
&

®
q
xJ

8686880

(e (o
D& E
D @& & ()
0 @& @ (x)
n & & (x)

[

and status. Each row has

® |nstructors manage student accounts only; the super admin manages every role.

® Suspended accounts cannot sign in; their results are kept.

® The number of active accounts is limited by the license seats; when the limit is reached the message “seat

limit reached"” appears and an old account can be suspended to free a seat.
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Add user

Username

Password

student123

Name

Rale

Student

Group

Student number

s

Figure 24: The add-user form

1. Click Add user.

2. Enter the username, password and name, choose the role and group, and add the student number and e-

mail if available.

3. Click Save. A new student must change the password at the first sign-in.
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12.2 Importing students from a CSV file

Import students from CSV X

phame,email {an optional header row). Empty password defaults to student123 and the student must change

[ Choose CSV file

or paste CSV content here

username, password, displayName, studentNumber, groupName, email

Close Impart students fram CSY

Figure 25: Importing students from CSV

To add a whole class at once prepare a CSV file (from Excel: Save as — CSV UTF-8) with the columns below,

then click Import students from CSV and choose the file or paste its content:

username,password,displayName, studentNumber, groupName,email
ahmadl, ,Ahmad Ali,441001,Section A,ahmad@uni.edu
sara2,Sara@2026,Sara Mohammed,441002,Section A,

The first line of headers is optional, and the file may use commas, semicolons or tabs.

If the password is left empty it becomes student123 and the student must change it at the first sign-in.

Groups that do not exist are created automatically from the groupName column.

After the import a message reports the accounts created and skipped, with the reason for each skip

(duplicate username, missing data or seat limit).
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12.3 Groups / classes

Arab Power Twin Groups / classes el | English E] Dr. Haya Waleed
King Saud University Super admin
Groups / classes + Add group

09

3 Dashboard

10 e . Name Description Members Actions
ant explorer
o Eers Section A - 6 & i x |
(® Practice quiz Section B = 4 & x |

SR
Al My results 2 rows
2, Users

8 info@asfanco.com  (© +962 77 614 0404

B Groups / classes
(& Exam management
il Results & assessment

3¢ Simulation sessions

o License

5} Settings

B Data& backup
B Activity log
G Updates

2, My account

() About
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Figure 26: Groups

A group (class section) gathers students so that exams can be assigned to them and results filtered. Add a
group with a name and description, and edit or delete from the row buttons. The member count is shown for

each group; astudent’s group is changed from the Users page.
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m Administration: exams and results

13.1 Exam management

Arab Power Twin

Exam management ayall E] Dr. Haya Waleed
King Saud University Super admin
Exam management

98 Dashboard 120 questions - 10 Tapics

[ Piant explorer Name questions  Duration minutes) Passmark  Assigned groups [empty = all students)  Attempts Status Actions

[ Exams Midterm - Power plants e,
- Puresage
Power engineering fundamentals, Thermal plants (gas & steam). 10 30 60% All Active il &
@ Practice quiz Solar PV, Wind power e
il My results uiz - Renewable ene
3 g 8 15 50% Al 0 actve AR
Solar PV, Concentrated solar power, Wind power. Hydropower
2rows
2, Users
B Groups/classes
Asfan Co.
B info@asfanco.com +962 77 614 0404
(4 Exam management @ ASFAN Developed and distributed by Asfan Co. - © 2026 All rights reserved o B

|1 Results & assessment

8¢ Simulation sessions

o License

5} Settings

B Data& backup
B Activitylog
C Updates

S, My account

® About

v1.1.1 - 620 real power plants

Figure 27: Exam management

The list of exams with the number of questions, duration, pass mark, number of attempts, average score and

active state. Buttons: edit, activate or deactivate (a deactivated exam is hidden from students) and delete.
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New exam

Title (Arabic) Question-bank topics
(Tnermal plants (gas & steam) [m)) (Nu(lear power [m))
<Sa\ar PV [WOD (Cm\centrated solar power [10)) (Wind power [10))

(Hvdrupnwer (9)) (Grid. operations & safety (m:)

Title (English)

Description / instructions

(Puwer plants of the Arab warld (1 5;) <Emnmm & emissions [e))

Bank questions avallable for the selected topics: 120
Plant scope for generated questions

W Algeria | WiBahrain | | @ Comoros | 8 Djbouti | | &= Egypt
Number of questions
= Irag = Jordan = Kuwait T lebanon = MM Libya
20

B Mauritania M Morocco i Oman IE= Palestine

Share of questions generated from real plant data
—

Duration (minutes)

W Qatar | | Kl Saudi Arabia | | KW Somalia | | ESSudan | | 2 Syria

¥ Tunisia S United Arab Emirates | == Yemen

30 Technologies
Combined-cycle gas turbine (CCGT) Open-cycle gas turbine (OCGT)
Pass mark (%)

o Oil/gas-fired steam plant | Coal-fired steam plant

Diesel / HFQ reciprocating engines Solar photovoltaic (PV)

Max attempts (0 = unlimited)
Concentrated solar power — parabolic trough

el

ot

Figure 28: The new-exam form

Exam fields

Field Meaning

Title (Arabic / English) Shown to students in the interface language.

Description / Text shown before starting.

instructions

Question-bank topics Choose one or more of the ten topics; the program shows how many bank questions are

available for the selection.

Number of questions Total questions per attempt.

Share of generated The share of questions built from real plant data (0 to 100%). The rest come from the
questions bank.

Plant scope Countries and technologies used for generated questions (empty = all, within the licensed

technologies).

Duration (minutes) The timer starts when the attempt starts; the exam is submitted automatically when it
ends.

Pass mark (%) The passing threshold.

Max attempts 0 = unlimited.
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Field
Assigned groups

Shuffle questions

Show correct answers

Meaning

The sections that see the exam (empty = all students).

A different order for every student.

Lets students review the answers and explanations after submission.

Tip: Correct answers are never sent to the student’s computer before submission, and every student

receives a different variant of the questions and options.

13.2 Results & assessment

Arab Power Twin
King Saud University

[ = R

3 Dashboard
[0 Plant explorer
[ Exams

@ Practice quiz

i My results

2, Users

B Groups/classes

%4 Exam management

1 Results & assessment

26: Simulation sessions

o® License

8} Settings

B Dpata&backup
B Activity log
C Updates

2, My account

() About

v1.1.1- 620 real power plants

This page gathers

Results & assessment

Results & assessment

Every student attempt with statistics and file expart.

All - Exam ~| | All-Group ~  All-Student
& 8 I 63.8%
exam attempts ! Mean

Score distribution

3.0
25
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o
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5 9 P
97 o 7 e

Student

Student 8
student08

Student 7

student07

Student &

studentD6

Student 5

student05

Student &

Group

Section B

Section B

Section A

Section A

Formal v

Correct answers by topic

Power engineering fundamentals

Thermal plants (gas &

UL RS, e
PP Y P P

Hydroelectric dam [reservoir}

Exam Kind

Midterm - Power plants Formal
Midterm — Power plants Formal
Midterm - Power plants Formal
Midterm — Power plants Formal

Combined-cycle gas turbine [CCGT)
Open-cycle gas turbine (OCGT)

antrated solar power — central tower

0

Date I

20 Sept 2026, 07:36

20 Sept 2026, 07:36

20 Sept 2026, 07:36

20 Sept 2026, 07:36

70%

Median

50

100

Figure 29: Results & assessment: filters and statistics

By exam

Midterm - Power plants

ayall EJ o Dr. Haya Waleed
Super admin

& Export CSV (Excel) &, Export ISON
~ 87.5%
Pass rate

638% 8

Score

110

7710

6/10

8/10

70%

Status Time taken

Failed 0:00
Passed 0:00
Passed 0:00
Passed 0:00

every student attempt. Filter by exam, group, student or kind (formal/practice) and the

indicators update: number of attempts, mean, median and pass rate, with charts of the score distribution,

correct answers by topic and the average by exam.
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Arab Power Twin
King Saud University

98 Dashboard
[ Plant explorer
% Exams

® Practice quiz

My results

2, Users
B Groups / dasses

[ Exam management

Results & assessment

¢ Simulation sessions

o License

) Settings

B Data& backup
B Activity log
G Updates

2, My account

() About
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Results & assessment

Student 2

studentD2

Student 1
student01

Section A

Section A

Per-student summary

Student T

Student 1

Student 2

Student 3

Student &

Student 5

Student 6

Student 7

Student8

(&, ASFAN

Username

student01

student02

student03

student04

student05

student06

student07

student08

Asfan Co.

Developed ar

Midterm — Power plants

Midterm — Power plants

Group

Section A

Section A

Section A

Section A

Section A

Section A

Section B

Section B

nd distributed by Asfan Co

Formal 20 Sept 2026, 07:36

Formal 20 Sept 2026, 07:36

Attempts Best score

1

© 2026 Al right

70%

90%

70%

60%

60%

ts reserved

Passed

9/10

7710

Last attempt

20 Sept 2026, 07:36

20 Sept 2026, 07:36

20 Sept 2026, 07:36

20 Sept 2026, 07:36

20 Sept 2026, 07:36

20 Sept 2026, 07:36

20 Sept 2026, 07:36

20 Sept 2026, 07:36

Figure 30: The attempts table and the per-student summary

o [552)

Dr. Haya Waleed
Super admin

90% Passed 0:00
70% Passed 0:00
& row
Actions

[ Student report

() Student report

[ Student report

[ student report

[ Student report

[ Student report

[ Student report

[ Student report

B info@asfanco.com  © +962 77 614 0404

® Attempts table: student, group, exam, kind, date, attempt number, score, percentage, status and time.

Clicking a row opens the attempt details.

® Per-student summary: number of attempts, best score and last attempt, and a Student report button that

prints a PDF report with the student’s results and simulation sessions.

® Export: CSV (opens in Excel with Arabic support) or JSON of the displayed, filtered table.
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13.3 Simulation sessions

Arab Power Twin
King Saud University

Simulation sessions

Simulation sessions

98 Dashboard

[ Plant explorer

Record of student practice on the digital twin: plant, duration and KPls.

All - Student &
% Exams
Student Plant Date 1 Duration Energy generated
® Practice quiz
Dr.Haya Waleed
Ji My results “"m e Barakah Nuclear Energy Plant 20 Sept 2026, 07:37 030 337.5 MWh
THAL Student 1
i Barakah 20 Sept 2026, 06:36 20:00 1,200 Mith
'Qe‘ Users studentD1
3 Groups / dasses s:":“:‘” Shuaibah 20 Sept 2026, 05:36 25:00 2,400 MWh
student02
(& Exam management
Student 3
e Aswan High Dam 20 Sept 2026, 04:36 30:00 3,600 MWh
1 Results & assessment il
Student4
38 Simulation sessions o Benban 20Sept 2026,03:36 3500 14,800 MWh

student04

o License
Settings

l 2 @ ASFAN Asfan Co.

B Data& backup

B Activity log

G Updates

2, My account

() About

v1.1.1- 620 real power plants

Developed and distributed by Asfan Co

© 2026 All rights reserved

Figure 31: The digital-twin session log

Dr. Haya Waleed
Super admin

o [552)

& Export CSV (Excel)

Capacity factor Trips
45.5% 1
65% 1
70% o
75% 1
BO% o

5 rows

8 info@asfanco.com  (© +962 77 614 0404

For every session: student, plant, date, duration, energy generated, capacity factor, number of trips and session

events. The list can be filtered by student, and sessions are included in the student report.
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System: license, settings and data

14.1 License
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Arab Power Twin
King Saud University

Dashboard
Plant explorer
Exams
Practice quiz

My results

Users
Groups / classes
Exam management

Results & assessment

3¢ Simulation sessions

License
Settings

Data & backup
Activity log
Updates

My account

About

v1.1.1 - 620 real power plants

License

License

License valid

Licensee

Licensee
Organisation
License type
Expiry date

Seats

Issued

License ID
Machine-locked
Included modules

Included technologies

Smake Tester

Test University

Lifetime

=

10

2026-09-20
492ebek5-0363-4915-baf2-9aaalefce8be
No

Digital twin, Exams & assessment

Alltechnologies

Accounts inuse: 12/ 10

This computer's D APT-TEST Copy

Source memory
@, ASFAN ="
Developed and distributed by Asfan Co. - ® 2026 All rights reserved

augall @ Dr. Haya Waleed
Super admin

Activate a new key
License key

Paste the key here (starts with APTL.)

—_—
[ Load from lic file ‘ X Remove license

B info@asfanco.com [ +962 77 614 0404

Figure 32: The License page

Shows the license state and details: licensee, organisation, type, issue and expiry dates with days left, seats

and accounts in use, included modules and technologies, license ID and the machine ID with a copy button.

® Activate a new key: when renewing or upgrading, paste the new key or load the .lic file and click Activate;

the new license replaces the old one without losing any data.

® Remove license: returns the program to the activation screen (super admin only).
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14.2 Settings

Arab Power Twin
King Saud University

09

3 Dashboard
[ Plant explorer
% Exams

® Practice quiz

di My results

A Users

B Groups / classes

(& Exam management

il Results & assessment

26 Simulation sessions

o License

{5} Settings

B Data& backup
B Activity log
G Updates

2, My account

() About

v1.1.1- 620 real power plants

Settings auyall | Englsh E] © 0 waieed
Skiper adimin

Settings

Organisation name Updates
QOrganisation name Update server URL (optional)
King Saud University https://example.com/arab-power-twin/updates/

Leave empty to use the official GitHub releases. Or set an HTTPS folder URL cantaining latestym| and the
i

Check for updates automatically at start-up
Shared data folder

Update settings take effect after restarting the application.

ss lab computers choose a network folder (e.g
e

Users and resul

\\server\Arat

Data folder

/tmp/apt-test-8]7rCd

[) Choose folder... ~ Apply Use default folder

@ ASFAN fstan Co 3 info@asfanco.com  [© +962 77 614 0404

Developed and distributed by Asfan Co. - © 2026 All rights reserved

Figure 33: Settings

Setting Purpose

Language The default interface language (Arabic or English).

Theme Dark or light.

Organisation name Shown in the sidebar and in reports.

Shared data folder The folder where accounts and results are stored. Choose a network folder to share data
between lab computers, or “"Use default folder".

Update server URL Leave empty for the official releases. An HTTPS link to a folder containing latest.yml and
the installer can be used with an internal server.

Check for updates At start-up and every six hours.

automatically

Note: Update settings take effect after restarting the program. When the data folder is changed you are

asked to sign in again because the accounts are read from the new folder.
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14.3 Data & backup

Arab Power Twin Data & backup el | English E] o Dr. Haya Waleed
King Saud University Super admin

Data & backup

/tmp/apt-test-817rcd

00

3 Dashboard

[ Plant explorer null
% B 12 2 2 11
% Exams ,93‘ B Elf il
users groups exams attempts
® Practice quiz
i My results
Export full backup (JSON) Restore from backup
ADMINISTRAT Restore mode
& Export full backup (JSON)
2, Users
) Merge (keep existing records) ~
B Groups / classes
() Restore from backup
(& Exam management
il Results & assessment
%+ Simulation s
T RO e @ ASFAN ?sfantn. : e i B info@asfanco.com O +962 77 614 0404
Jevelopad and distributad by Astan Co. - © 2026 All rights reserved
o License
5} Settings

B Data& backup
B Activity log
G Updates

2, My account

() About

v1.1.1 - 620 real power plants

Figure 34: Data & backup

The page shows the data folder path and the record counts (users, groups, exams, attempts, simulation
sessions).
® Export full backup (JSON): one file containing every record. Save it regularly in a safe place.

® Restore from backup: choose the file and the restore mode: Merge keeps existing records and adds the
new ones; Overwrite updates matching records. Used to move data to another computer or after

reinstalling.

Tip: Take a backup before the end of every semester and before changing the data folder or reinstalling

Windows.
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14.4 Activity log

Arab Power Twin Activity log
King Saud University
Activity log
98 Dashboard
Date T Action By
[ Plant explorer
20 Sept 2026, 07:36 exams.create
% Exams
20 Sept 2026, 07:36 exams.create
® Practice quiz
20Sept 2026,07:36  setup.superadmin
Ai My results
20 Sept 2026, 07:36 license.activate —
2, Users
B Groups / classes

. @, ASFAN 55

Exam management

tributed by Asfan Co.

Results & assessment

26 Simulation sessions

o License

5} Settings

B Data& backup
B Activity log
G Updates

2, My account

() About
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admin

admin

admin

Details

{"id":"ex-mu9i6kdn-e6e548667d", "title":"Quiz - Renewable energy"}

{"1id":"ex-mu9i6k4m-ebd9689b47", "title":"Midterm - Power plants"}

{"username”:"admin"}

{"1d":"492e6e45-0363-4915-baf2-9aaalefce8be”, "Licensee" : {"email™:"","

© 2026 All rights reserved

Figure 35: Activity log

Dr. Haya Waleed
Super admin

o [552)

name":"Smoke Tester","org":"Test University"}}

& rows

S info@asfanco.com  (© +962 77 614 0404

The program records sign-ins, user creation and edits, exam creation, edits and deletions, and license

activation, with the time, the user who performed the action and its details.
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m Updates and About

15.1 Updates

Arab Power Twin
King Saud University
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Dashboard
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Exams
Practice quiz

My results

 Users

Groups / classes
Exam management

Results & assessment

8- Simulation sessions

License
Settings

Data & backup
Activity log
Updates

My account

About

620 real power plants

Updates
Updates

Current version: v1.0.0

Auto-update only works in the installed (exe) build.

G Check for updates

@ ASFAN Asfan Co.

Developed and distributed by Asfan Co. - © 2026 All rights reserved

augall @ Dr. Haya Waleed
Super admin

How do updates work?

At start-up the app checks the release server; when a newer version exists a notice appears here
and at the top of the screen, and it can be downloaded and installed with one dlick without losing
data.

B info@asfanco.com  © +962 77 614 0404

Figure 36: The Updates page

At start-up, and every six hours, the program checks the release server (an internet connection is required). If a

newer version exists, a notice appears on this page and a bar at the top of the screen, including on the

activation and sign-in screens.

3.

seconds.

Click Download update. The download runs in the background with a progress indicator.

When it completes click Restart & install. The program closes, installs the new version and returns within

If you choose “Later”, the update is installed automatically when the program is closed.

Data, accounts and the license are not affected by updates. Check for updates runs a manual check, and

release notes are shown when available.
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15.2 About
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About

Digital Twin of Power Plants in the Arab World

Arab Power Twin - lersion 1.0.0

Data sources

The plant database is based on the WRI Global Power Plant Database (v1.3.0, CCBY 4.0) plus
curated recent plants (2019-2026) compiled from operator and utility publications (DEWA, EWEC,
SEC, EEHC, MASEN, Nawah...), IRENA and press releases. Base map: Natural Earth (public domain).
Font: Cairo (OFL).

Plants 620

Supported technologies  Combined-cycle gas turbine (CCGT). Open-cycle gas turbine (OCGT).
Oil/gas-fired steam plant, Coal-fired steam plant, Diesel / HFO
reciprocating engines, Solar photovoltaic (PV). Concentrated solar power
= parabolic trough. Concentrated solar power - central tower. Onshore
wind farm. Hydroelectric dam (reservair). Run-of-river / barrage hydro.
Nuclear - pressurised water reactor. Biomass / bagasse cogeneration.
Waste-to-energy. Integrated gasification combined cycle (IGCC). Oil-
shale fired steam plant

License

Licensee Smoke Tester

Organisation Test University

License type Lifetime

Expiry date @

Seats 10

Issued 2026-05-20

License ID £492e6e45-0363-4915-baf2-9aaa 1efcesbe

Dr. Haya Waleed

aom [e5)
o [o) (D) @ 2

@ GitHub

Disclaimer

This is an educational product. Simulation models are simplified and rely on typical parameters per
technology, not live operating data; capacities and dates may differ from current reality. Not for any
real operational use.

Machine D APT_TEST Copy

Datafolder /tmp/apt-test-8J7rCd

Figure 37: About the program

The page shows the current version, the data sources and their licenses (the WRI Global Power Plant Database,

curated additions, the Natural Earth map, the Cairo font), the disclaimer, the machine ID, the data folder and a

license summary.

At the bottom is the Developer card with Asfan Co. contact details and two buttons that open this manual in

Arabic or English. The manual is also available from the “Help” menu at the top of the program window.
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Arab Power Twin About
King Saud University

Dr. Haya Waleed
Superadmin

wind farm, Hydroelectric dam (reservoir), Run-of-river / barrage hydro.

et Nuclear - pressurised water reactor, Biomass / bagasse cogeneration.
Waste-to-energy. Integrated gasification combined cycle (IGCC). Oil-
88 Dashboard shale fired steam plant

[ Plant explorer

% Exams .
License
@ etticequis Licensee Smoke Tester
i My results Organisation Test University
License type Lifetime
ADMINISTRATION
Expiry date @
0 g
il Seats 10
@ Groups / classes Issued 2026-09-20
License ID 492e6e45-0363-4915-baf2-9aaa1efceBbe
[ Exam management
Machine-locked No
i Results & assessment Included modules Digital twin, Exams & assessment

Included technologies  All technologies

Simulation sessions

SYSTEM

o License Developer

) Settings User manual

Asfan Co.
B Data& backup @ AS FAN Arab Power Twin is developed and distributed by Asfan Co. Far enquiries, licensing and technical support contact us by e-mail or WhatsApp. [ Arabic manual (PDF)

& info@asfanco.com © +962 77 614 0404

B Activitylog [ English manual (PDF)

G Updates

o

il ol ASFAN “sfanco- O info@asfanco.com [ +962 77 614 0404
Developed and distributed by Asfan Co. - © 2026 Al rights reserved :

(@ About

¥1.1.1- 620 real power plants

Figure 38: The developer card and the user-manual buttons
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m Setting up a university lab

To run the program on several computers in one lab so that the instructor sees every student and their results

from any computer:

16.1 Steps

1. Create ashared folder on the university server or the instructor's computer (for example

\\server\ArabPowerTwin ) with read and write permission for the students’ Windows accounts.
2. Install the program on every computer and activate it with the same license key.

3. Onthe first computer create the super-admin account, then under Settings — Shared data folder choose

the network folder. The current data is moved there.

4. Onthe other computers, after activation, change the data folder to the same network folder (from
Settings, after creating a temporary account if needed); the administrator and student accounts appear

immediately.

5. Add the students once (manually or from CSV); they can sign in from any computer.

® FEveryrecord is stored as a separate file, so several computers can work at the same time safely.
® License seats are counted per data folder; shared accounts count once.

® |f the shared folder is unreachable the program temporarily works on the local folder and shows a notice

on the Data page.
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Troubleshooting

17.1 Common problems

Problem

The 3D scene is black or does

not appear

The simulation is slow

No update appears

Cannot add a student: seat

limit reached
A plant appears locked

A student forgot the
password

The super-admin password

was forgotten

The shared data folder is

unreachable

"System clock rollback
detected”

17.2 Getting help

Remedy

Update the graphics driver and make sure WebGL is not disabled. On weak

computers close other programs and reduce the window size.

Choose a lower time speed, turn off auto-orbit or use the light theme; very large

plants (huge solar and wind farms) are heavier than others.

An internet connection is required and the program must be allowed through the
firewall. Click “Check for updates” manually.

Suspend old accounts or request a license with more seats.

Its technology is not included in the license. Contact the vendor to upgrade.

Users — Reset password.

Restore an earlier backup on another computer or contact technical support.

Check the network and permissions; the program works temporarily on the local

folder until the connection returns.

Set the correct computer date and restart.

Contact Asfan Co. at info@asfanco.com or on WhatsApp +962 77 614 0404 , stating the program version,

the machine ID, the steps that led to the problem and a screenshot if possible.
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m Appendices

18.1 Supported technologies

Technology

Combined-cycle gas turbine (CCGT)

Open-cycle gas turbine (OCGT)

Oil/gas-fired steam plant

Coal-fired steam plant
Diesel / HFO engines

Solar photovoltaic

CSP — parabolic trough

CSP - central tower
Onshore wind farm

Hydroelectric dam

Run-of-river / barrage hydro

Nuclear — pressurised water

reactor
Biomass

Waste-to-energy

Integrated gasification combined

cycle (IGCC)

Oil-shale steam plant

Arab Power Twin - User Manual - v1.1.1

Short description

A gas turbine drives a generator and its exhaust raises steam for a second,

steam turbine; 55-63% efficiency.
Fast-starting peaking gas turbines with lower efficiency.

Large boilers raise steam for steam turbines; historically the most common in
the Gulf.

As above, fuelled by coal with stockyards and flue-gas treatment.
Reciprocating engines for small grids and islands.

Modules convert irradiance directly into electricity with inverters and

transformers.

Mirrors focus the sun on a heat-transfer-fluid tube to raise steam, with
thermal storage.

A field of heliostats tracks the sun and focuses it on a receiver on a tower.
Wind turbines with a power curve that depends on wind speed.

Dam, reservoir and powerhouse with water turbines; output depends on head
and flow.

Works on the river flow without a large reservoir.

The reactor heats a primary loop that transfers heat to steam generators.

Burning agricultural residues such as sugar-cane bagasse.
Burning municipal waste with advanced flue-gas treatment.

Fuel gasification followed by a combined cycle.

Burning oil shale in special boilers.
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18.2 Mouse controls in the 3D scene

Action Result
Drag with the left button Orbit the camera around the plant
Mouse wheel Zoom in and out
Drag with the right button Pan the camera
“Auto-orbit” button Automatic tour around the plant
18.3 Glossary
Term Meaning
Capacity Energy actually generated divided by the energy possible at full capacity all the time.
factor
Availability The share of time the units are ready to generate.
Grid 50 Hz in most Arab countries and 60 Hz in Saudi Arabia; it drops when generation is short and rises
frequency when generation exceeds demand.

Load setpoint ~ The share of capacity requested from the plant.
Trip A sudden unit shutdown by protection, vibration or a training scenario.

GWh Gigawatt-hour = one million kilowatt-hours.
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