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2022 decision: Accepted

Trends: Decarbonization, decentralized generation and nuclear phase-out, digital revolution
Consequences: Digital tools and data use, aging of the infrastructure, uncertainty of generation, intermittency of generation
Challenges: 3. Automate the inspection of the asset and make maintenance more flexible to cope with planning changes, keeping a high level of safety 
Domains: 3.3 Predict and optimize maintenance preparation 

Project-specific context 
· The ACC 2.0 program is the next step in Asset Management after ACC. With Asset Condition & Control 2.0, Elia focuses on Remote Maintenance activities and Predictive Maintenance (vs condition-based maintenance in ACC) on the short and long term with a desired end state around 2030-2035.
· Remote Maintenance allows Elia to optimize or replace OPEX activities. We combine our maintenance experience and digital technology to remotely execute or even automate manual and time-consuming processes, without losing focus on safety and (cyber) security. 
· Using the same types of technology, we can perform Advanced Monitoring that will allow Elia to better define the condition of the assets and enable Predictive Asset Management for even better decision making (Near real-time, short term and long term).

Project specific state-of-the-art/literature review
· Elia started this program after having multiple exchanges and benchmarks with various TSOs who are considered to be leaders in asset management (e.g. Confidential). None of these TSOs have a complete vision on Remote Maintenance or Predictive Maintenance but they are all in the phase of discovery and development. Typically this type of exchange is sensitive and in general not shared amongst TSOs. 
· There are multiple reasons for this: 
· The limited number of topics at academic level (e.g. at CIGRE consortium level); 
· Black-box solutions from vendors that cannot be tweaked, cannot be made by other manufacturers or do not have the desired focus; 
· Experimental algorithms from other TSOs are only valid on their fleet with their applied maintenance policy and their asset management strategy are difficult to access due to IP protection;
· Experiences from the process industry are rarely relevant as their asset management does not share the same goals and has much shorter asset life cycles. Also at other utility companies (like gas and water), this type of concepts are mostly to be found on roadmaps or smaller pilots.
· Therefore, Elia developed its own program “ACC 2.0” that gathers Remote Maintenance and Predictive Maintenance activities in all asset management domains of Elia (Primary Systems, Secondary Systems and Linear Assets and structures). The goals of the program are to:
· Identify the relevant use cases
· Build and evaluate the business case for each use case
· Prioritize the positive business cases in a roadmap
· Develop the use cases for implementation
· Implement the solution


Expected impact for Belgium
· Main drivers:
· Increase efficiency by automating manual and time-consuming processes, or by delaying maintenance or avoiding costly repairs after failures.
· Increase availability and quality of monitoring data for Condition Based Maintenance and Predictive Asset Management, resulting in an optimized quality of the grid (avoid ENS and create social welfare: a first high level assessment has shown a potential of 50% ENS reduction by 2030, depending on the digitalization rate of the assets and feasibility of certain use cases).
· Increase safety by having less physical presence in a substation and a better view on the actual condition (and potential hazard) of our assets.
· Improve our sustainability by reducing travel to substations and reducing harmful leakages through better monitoring (example: SF6 and oil leakages).

Starting point for Elia
· Elia has successfully implemented Asset Condition & Control over the last years (see figure). Here the focus was mainly on Condition Based Asset Management, but it opened the mindset to go even further, where it makes sense, towards predictive asset management using more sensors, more data and more analytics. Also, the first ‘Control’ activities on the automated remote diesel generator testing have matured the need of further Remote Maintenance activities.
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Uncertainties & risks
· The first uncertainty relates to the identification of the different use cases in order to match the desired end state of a Digital TSO that relies on predictive and remote maintenance to fulfil its missions.
· The second uncertainty concerns the relevance of the predictive models, as for each model Elia needs to make sure this makes sense and is applicable. Indeed, the marginal added value of predictive, compared to condition based, will depend on criticality of assets justifying the investment and the availability of data. 
· The third uncertainty is the availability of data (on and offline), technology to access the data (industrial IoT, Data Lakes, Artificial Intelligence, Machine Learning) and competences (in-house or through partnerships).
· The possibility to get sensors data or to install the required sensors is also an uncertainty. 
Project description

We expect to reach maturity of Remote Maintenance & Predictive Maintenance by 2030-2035
Focus 2021-2023
· Analyze, quantify and justify the business cases for Remote Maintenance and Predictive AM.
· Investigate and build detailed Prototypes, Minimal Viable Products (MVP) or pilots on Remote Maintenance (RM) and Predictive Asset Management (PAM) on the selected use cases, to deploy industrialized solutions before and be ready by 2024 (ramp up).
· Implement today the no-regret solutions that support our current challenges. 

The ACC2.0 program is still under evaluation. This means that currently 58 use cases have been analyzed, of which 17 use cases have been evaluated with a positive business case on one of the 4 drivers (Efficiency, Quality, Safety and Sustainability). The 17 uses cases differ from each other on different levels (maturity, scale, complexity, …) and are currently in an initiation phase within the ACC2.0 program (i.e. project planning, resource allocation, …).
Important remark: some use cases are introduced as a separate project in the framework of the Innovation Incentive (like Hyperspectral camera on drones, Robotics in substations or Tower vibration monitoring). These projects are of course not double counted in the WP/Budget, but they are part of the ACC2.0 program as they will make use of the ‘Advanced Monitoring Platform’ which is developed within the program (new types of data ingestion/validation/modelling/streaming/reporting).
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List of the WP included in ACC 2.0 only:
· Acoustic Monitoring UGC
· Burial depth Monitoring
· Circuit Breaker Operating Times based on Fault Recorder data
· DLR on HTLS
· ENABLER OVERHEAD (ACCPhase 5, WireLess Tech, Advanced Monitoring Platform, …)
· IEC61850 logging for auditing and post event analysis
· Obstruction Light Control System
· Online Sheet Current monitoring
· Remote Discharging + Condition Monitoring of batteries
· SF6 Monitoring GIS (online)
· Smart Climate Control Buildings
· Terminal Monitoring
· Torque Measurement on OLTC (Condition Monitoring)
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Planning of the ACC project

Partners
The ACC2.0 program has a challenging scope and the outcome is vital for Elia’s ambition to become a Digital TSO. Elia strongly believes in the value of partnerships to reach this objective. Therefore, several internal and external partnerships have been developed or are under discussion.
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Partners of ACC 2.0


Summary of project efforts in person months: per work package and per year
Confidential
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