
Image placeholders
This layout is set with a picture placeholder for photography. 
To insert an image:
• Click on the ‘picture placeholder icon’
• Navigate to the file and insert
Updating image
• Click on the image you wish to change
• Delete the image
• Follow the steps as above to insert an image
Cropping image
When the image is inserted it may not automatically show the 
part of the image you want. To change what is shown:
• Select the image
• Go to ‘Format’ tab
• Select ‘Crop’
• You can now move the image within the placeholder.
Resizing image
If the shape of the image resizes too small or big, you can 
reset the placeholder by:
• Right-click on the page
• Select ‘reset slide’ (note: Using this action will reset all of 

the manual formatting on the page)
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Aim and Objectives

❑ The aim of DELIVER project is to investigate the feasibility of using Digital Twin 

(DT) methodology for network restoration and adaptive protection 

❑ The objectives of DELIVER project are:

– To develop a Digital-Twin System for network restoration and adaptive protection

– To develop a study tool to support the implementation of the newly published 

electricity system restoration standards (ESR)

– To perform on-line analysis of the local system restoration plans

– To provide on-line decision-making support for network restoration 

– To provide adaptive protection e.g. on-line change setting groups or block P&C 

equipment
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Reapplying the Slide Layout
Putting text into a placeholder not only ensures the text sits in 
the correct place and is formatted correctly, it also helps to 
update the page quickly and efficiently. 
• Right click on the page
• Click on ‘Layout’
• Select the layout you require
Text bullet formatting
• To use text/bullet formatting levels correctly, use the 

Increase List Level and Decrease List Level buttons from the 
Paragraph group on the Home tab

Alternatively you can use the keyboard shortcuts:
• Shift+Alt+Right arrow key = increase level
• Shift+Alt+Left arrow key = decrease level
Guides
• To ensure all other elements aside from placeholders are 

positioned correctly, switch your drawing guides on
• Click Alt+F9

Conceptual Architecture Design of DELIVER Project
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Laboratory Hardware Architecture Design for DT System

“Real” World

• Real power system 

modelled in RTDS DELIVER App & Communication

• Online assessment

• Providing data for DT tracking

Digital Twin World 

• Tracking the “Real” World 

• Providing online assessment 

data
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DELIVER Functions
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DELIVER App & Online User Interface
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DELIVER App & Online User Interface

Restoration Analysis Check List :

❑ Total Restoration time

❑ Active & Reactive Power

❑ System Bus Voltage

❑ Temporary Over Voltage (TOV) Check

❑ Infrequent Rapid Voltage Change (RVC) Check

❑ Frequency Variation Check

❑ Circuit Breaker Transient Recovery Voltage Check

❑ Protection Assessment
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Network Restoration: Black Start via SGs

✓ Gradually energize the island area 

at voltage of 0.6 pu – close the 

circuit breakers one by one.

✓ Voltage ramps up to 1.0 pu.

✓  Resynchronized with the AC grid.

Inrush Current Mitigation: 

Low-Voltage Soft Energization
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Black Start via GFM Technologies
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Two Routes for Each GFM Technology (Left & Right)

Low-Voltage Soft Energization
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Black Start via GFM Technologies

✓ Close all the circuit breakers within 

the island system at the beginning

✓ The GFM black start unit ramps up 

the voltage of the entire island 

network from 0 V

✓ Resynchronized with the AC grid
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Zero-Voltage Ramp-up Strategy
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Zero-Voltage Ramp-up Strategy

    - GFM WF

Black Start via GFM Technologies
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Zero-Voltage Ramp-up Strategy 

    - GFM HVDC Interconnector

Black Start via GFM Technologies
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Summary

❑ The project has successfully achieved the set out key objectives.

❑ Dissemination workshop with lab demo was held in September 2025 with 

industry stakeholders from SSEN, SPEN, NESO and NGET.

❑ A demonstrator of the DT system was showcased in the lab in 

Birmingham university.

❑ The DELIVER App was developed successfully with study toolbox to 

support network restoration planning and decision making.

❑ The benefits of the DT system for network restoration include: 

✓ Supporting the new electricity system restoration standards (ESR)

✓ Performing on-line analysis of the system restoration plans

✓ Supporting on-line decision-making

✓ Providing adaptive protection

✓ Enhance the efficiency and reliability of the restoration 
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