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Project Title (This cannot be changed once registered) Project Reference 
Inertia Measurement in Island Networks NIA_SSEN_0056 

Funding Licensee(s) Project Start Date 
Scottish Hydro Electric Power Distribution May 2021 

Project Duration Year 
11 months 2022 

Nominated Project Contact(s) 
Tim Sammon, Innovation Programme Delivery Manager SSEN 
(fnp.pmo@sse.com) 

1. Scope

Monitoring technology to be deployed at key locations to allow the continuous recording of power quality and sampling of the inertia of 
the Western Isles (WI) network when running in island mode.  Data from the monitored system will be examined to measure power 
quality and establish the inertia of the system at the instant of the disturbance by  

• Installing additional Phasor based monitoring units at selected Primary substations to monitor power quality.
• Installing a load bank and electronic switch to create constant micro disturbance to the system, enabling continuous inertia
measurement.

The findings from this project will be used directly to assess the effectiveness of the current Distribution system operating procedures 
during island mode. These findings will also be used in future studies aimed at reducing future reliance on diesel generation and the 
transition to net zero. 

2. Objective(s)

The objectives of the project are – 

• To gather detailed network data when in island mode.
• Determine if the power quality on the Western Isles whilst in island mode has the potential to facilitate additional

embedded renewable generation volumes.
• Validate the following operating models whilst in island mode: - SHEPD diesel generator parameters (Battery Point &

Arnish). - Distributed Generator parameters. - Contribution of Western Isles load to inertia.
• Complete studies to confirm the amount of Distributed Generation export which can be allowed.
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3. Success Criteria 
               
  
The project will be deemed as successful if the items in the scope, objectives and learnings are met which can be used by SHEPD to 
further enhance the understanding of the network when operating in island mode.      
               
               
               
               
            
 

4. Performance compared to the  
original project aims, objectives  
and success criteria 

 
Details of how the Project is investigating/solving the issue described in the NIA Project Registration Pro-forma. 
Details of how the Project is performing/performed relative to its aims, objectives and success criteria.  
                
Project background -  

This project installed measuring equipment panels within selected substations to allow the continuous recording of power quality and 
sampling of the inertia  of the Western Isles (WI) network when running in island mode. By carrying out these measurements the 
following can be obtained:  

• Power quality of the supply on the WI in island mode.  
• Amount of system inertia under different network conditions during an extended period. This data will be used to validate 

existing models and determine if additional renewable generation can still be accommodated in island mode, thus 
reducing costs to customers from prolonged diesel operation.  

The outputs from the project will also help inform the development of long-term solutions to replace the existing fleet of fixed diesels 
with lower carbon alternatives. 

Below is a summary of the performance compared to the original project aims, objectives and success criteria:  

• To gather detailed network data when in island mode.  
 
Frequency oscillations, voltage deviations, harmonic level and inertia were measured during the project by installing a load 
bank and phasor-based monitors at select locations.  This objective has been fully met. 
 

• Determine if the power quality on the Western Isles whilst in island mode has the potential to facilitate additional 
embedded renewable generation volumes.  
 
Power quality was found to be within acceptable limits at the measured locations for voltage, harmonics and frequency 
oscillations.  This improved when the submarine cable was put back into service and the system strength increased. 
The stability and associated inertia of the WI in island mode was found to require further consideration.  It was found that 
the current levels of renewable generation allowed during islanded operation are appropriate to maintain system stability, 
and no additional embedded renewable generation can be accommodated whilst in island mode. This objective has been 
fully met. 
 

• Validate the following operating models whilst in island mode: - SHEPD diesel generator parameters (Battery Point & 
Arnish). - Distributed Generator parameters. - Contribution of Western Isles load to inertia.  
 
It was identified that at times the amount of inertial reserve was insufficient to secure the largest loss (one of the 
synchronous generators) without the use of the Low Frequency Demand Disconnection (LFDD) scheme to trip demand and 
secure the WI network.   To avoid the LFDD scheme operating there was a requirement for more synchronous machines to 
be operating at any given demand level to increase the system inertia.   
 
Use of the LFDD scheme is the intended operation of the WI island network, striking a balance between the increased 
financial and carbon cost of running the diesel generators at Battery Point and Arnish, against the probability of an 
unplanned outage/fault occurring.  The short interruption of supply to some demand, if a fault was to occur, is appropriate 
to avoid unnecessary costs to consumers.  This objective has been fully met. 
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• Complete studies to confirm the amount of Distributed Generation export which can be allowed. 
 
Results from the inertia measurements provided the following learning:  
- Clarification that the existing approach to stability and DG export on the WI in island mode is appropriate.  
- The ability to use the recorded inertia value to estimate the inertia contributions from the SHEPD diesel generators, 

DG and the WI demand at a given time. 
- The opportunity to consider additional equipment/flexibility services to provide the following when the WI is 

operating in island mode to increase the levels of DG export and reduce the need for SHEPD to run their back-up 
diesel generation: 

• system inertia. 
• reliable energy sources to reduce the intermittency of existing DG. 

The trials have confirmed that the current DG export limit of 10% of daily demand is appropriate to maintain system stability. 
 

This objective has been fully met. 
              

             
              

5. Required modifications to the  
planned approach during the  
course of the project 

 
The Network Licensee should state any changes to its planned methodology and describe why the planned 
approach proved to be inappropriate. Please confirm if no changes were required     
               
               

None. 
 
 
 
 

6. Lessons learnt for future projects 
 
Describe how the project (methodology, stakeholder engagement etc.) changed, or provided opportunities, from 
your expectation at the start of the project and therefore could be useful for a future project. In addition, please 
discuss the effectiveness of the research development or demonstration undertaken.    
               
               

The project learnings have provided SHEPD with sufficient data to further enhance modelling of the WI network and may allow 
operational changes to enable positive changes to the network operations.  The lessons learnt from the project will be 
considered, alongside other data sources, to develop these network models in business as usual.    
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7. The outcomes of the project 
 
When available, comprehensive details of the Project’s outcomes are to be reported. Where quantitative data is 
available to describe these outcomes it should be included in the report. Wherever possible, the performance 
improvement attributable to the Project should be described. If the TRL of the Method has changed as a result of 
the Project this should be reported. The Network Licensee should highlight any opportunities for future Projects to 
develop learning further.            
                

With the above findings from the objectives SHEPD intends to improve their modelling of the WI in island mode and consider 
additional equipment/flexibility services which could be deployed to: 

• Reduce diesel generation running, fuel costs & carbon emissions. 
• Allowing more DG export when the WI is operating in island mode to improve customer access to the network. 

 The comprehensive details underpinning the project findings are detailed in the Inertia Measurement in Island Networks 
Final Report which is available from SHEPD subject to confidentiality conditions.      
               
               
               
            

 

8. Data Access & Quality Details 
 
A description of how any network or consumption data (anonymised where necessary) gathered in the course of 
the Project can be requested by interested parties. Please include a link to the publicly available data policy. 
               

See Network Innovation Competition (NIC) and Network Innovation Allowance (NIA) Data Sharing Procedure at  
https://ssen-innovation.co.uk/innovation-strategy/         
              
              
              
              
           

 

9. Foreground IPR 
A description of any foreground IPR that have been developed by the project and how this will be owned. 
              

No foreground IPR has been created during the project.        
              
              
             

10. Planned implementation, 
recommendations or next steps 

 
Please describe the next steps to implement this innovation project. What policies and standards need to be 
updated or created as part of this implementation. 
 

The project outputs are informing a Network Innovation Competition bid by SHEPD to address Island Decarbonisation.  
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11. Other comments 
               
               
               
               
                

12. Standards Documents 
 
Identify any industry standards that may require updating due to the outcomes or understanding developed from 
this innovation project. If no standards will need to be updated, please state - not applicable 
              
 Not applicable. 

 
               

    
               
               
               
   
 


