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Beyond grid modernization, the region is witnessing a 

broader transformation in its energy and transportation 

sectors. Saudi Arabia’s EV market is on track to produce 

600,000 electric vehicles annually, with projections 

indicating over one million EVs on Riyadh’s roads by 

2030. This surge in electrification and clean energy 

adoption further underscores the need for automated 

and digitalized substations to support the evolving 

energy landscape.  

This article offers an overview of the substation 

automation market in the Middle East, highlighting 

the key challenges faced by the region’s electricity 

grid. It also examines how Substation Automation 

Systems (SAS) can effectively tackle these challenges 

by harnessing advanced, cutting-edge technologies to 

enhance grid efficiency, reliability, and sustainability.

	� The electricity grid in the region is rapidly evolving, 

facing a range of challenges that can be effectively 

addressed through the adoption of Substation 

Automation Systems (SAS). 

	� With the integration of Substation Automation 

Systems (SAS), the region is poised to enhance 

efficiency, reliability, and resilience within its 

evolving power landscape.

	� The future of smart grids in the Middle East 

will depend on strong collaboration among 

governments, utilities, and technology providers to 

ensure their success. 

The Middle East is undergoing a rapid transformation 

in its power sector, driven by increasing electricity 

demand, the adoption of renewable energy, and the 

need for grid modernization. With the integration of 

Substation Automation Systems (SAS), the region is 

poised to enhance efficiency, reliability, and resilience 

within its evolving power landscape. 

Countries such as Saudi Arabia, the UAE, and Egypt are 

at the forefront of this transition, setting ambitious 

renewable energy targets to reduce dependence on 

fossil fuels. Saudi Arabia’s Vision 2030 aims for 50% 

of its electricity to come from renewable sources, 

necessitating the deployment of advanced substation 

automation technologies to support grid stability and 

efficiency. Governments are also investing in Advanced 

Metering Infrastructure (AMI) to improve energy 

efficiency. As part of Vision 2030, Saudi Electricity 

Company launched a smart meter rollout, installing 10 

million meters to drive KSA’s digital transformation.

Figure 1: Factors driving the demand in the SAS market of the Middle East
Source: PTR Inc, IEA
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Overview of the Middle East 
Substation Automation Market

The Middle East’s SAS market is set for robust growth, 

with forecasts predicting a 9% increase between 2025 

and 2030. The rising adoption of digital substations not 

only enhances grid reliability and operational efficiency 

but also streamlines renewable energy integration. 

Additionally, digital substations utilizing process bus 

technology in distribution networks are expected to 

see rapid growth until 2030, with centralized substation 

architecture emerging as the preferred solution. 

As investments in the electricity grid accelerate to 

support the deployment of renewable energy, the 

electrification of transport, and rising demand, the 

Middle East’s substation automation market offers 

a significant opportunity for technology providers, 

utilities, and investors seeking to capitalize on the 

region’s energy transformation.

Figure 2: Current SAS scenario and future projection of the Middle East 		
SAS Market
Source: PTR Inc
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The Role of Substation 
Automation in Overcoming Grid 
Challenges 

The electricity grid in the region is rapidly evolving 

and facing a range of challenges that can be effectively 

addressed through the adoption of Substation 

Automation Systems (SAS). These challenges include 

the growing frequency of extreme weather events, 

the widespread adoption of electric vehicles (EVs), 

the surge in data center deployments, a spike in the 

electricity demand, and investments in large-scale 

infrastructure projects.

Extreme weather events

The Middle East has recently witnessed unprecedented 

extreme weather events, including floods and heavy 

rains, which have exposed vulnerabilities in traditional 

power infrastructure. Climate-induced stress on 

electricity grids may result in widespread failures, 

underscoring the urgent need for automation and self-

healing networks to enhance resilience and reliability.

SAS plays a pivotal role in ensuring grid stability 

through automated fault detection, real-time issue 

identification, and predictive maintenance. By enabling 

self-healing networks, SAS ensures minimal downtime 

by automatically rerouting power during failures, thus 

maintaining a continuous electricity supply. 

Additionally, SAS optimizes the integration of 

Distributed Energy Resources (DERs), such as 

renewables, to ensure grid stability even during 

disruptions. These capabilities make the power 	

network more resilient, efficient, and adaptive to 

environmental challenges.

Widespread adoption of EVs

Governments across the Middle East, including the 

UAE and Saudi Arabia, are aggressively promoting 

EV adoption, setting ambitious targets for the next 

decade. However, the increasing penetration of EVs is 

significantly boosting electricity demand, presenting 

challenges to grid stability and necessitating smarter 

energy management solutions.

Uncontrolled charging can place strain on the network, 

leading to power quality issues and, in turn, creating 

the need for smart charging and demand response 

mechanisms. However, EVs can serve as mobile 

energy storage units, supporting the grid during peak 

demand. SAS facilitates seamless two-way power flow, 

optimizing energy distribution. V2G solutions help 

reduce reliance on fossil fuel-based peaking power 

plants, further enhancing sustainability.

Surge in the deployment of data centers

The Middle East is witnessing a surge in cloud and 

hyperscale data center investments, with major players 

like Microsoft, AWS, and Google expanding their 

operations. AWS, for instance, plans to invest over USD 

5.3 billion (approximately 19.88 billion SAR) in Saudi 

Arabia. Given their immense energy needs, these data 

centers require stable and scalable grid solutions. 

SAS has the capacity to facilitate the expansion of 

data centers. Automated load balancing capability 

ensures continuous power supply without overloading 

grid assets. SAS enhances reliability by enabling rapid 

switching between power sources. It also enables 

secure and resilient grid operations in the face of 	

cyber threats.
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Spike in the electricity demand

The Middle East is witnessing shifts in energy 

consumption patterns due to the rise of industrial hubs, 

smart cities, and AI-driven industries. The adoption of 

distributed generation technologies, such as rooftop 

solar and microgrids, is further necessitating new grid 

management approaches.

SAS plays a crucial role in improving grid reliability 

by reducing SAIDI (System Average Interruption 

Duration Index) and SAIFI (System Average Interruption 

Frequency Index).  SAIDI measures the average outage 

duration per customer. SAIFI tracks the frequency 

of power interruptions. By reducing both outage 

frequency and duration, SAS significantly enhances 	

grid performance. 

Figure 3: Impact of SAS on the electricity grid
Source: PTR Inc

Rise of mega infrastructure projects

Mega projects like NEOM and Lusail City are setting 

new benchmarks for sustainable urban development. 

However, these projects demand integrated smart grid 

solutions to manage complex energy needs effectively.

To ensure grid flexibility and scalability, SAS implements 

dynamic load management, adapting to fluctuating 

energy demand in real-time. Additionally, SAS enables 

seamless integration of large-scale solar and wind 

power, ensuring interoperability with renewable energy 

sources. The implementation of IEC 61850-based digital 

substations in smart city developments also reduces 

operational costs and enhances system efficiency.

Looking Ahead

Substation automation is crucial for ensuring energy 

security, resilience, and sustainability in the Middle East. 

SAS plays a key role in supporting climate resilience, the 

growth of electric vehicles (EVs), data center expansion, 

and the development of smart cities. Looking ahead, 

digitalization and cloud-based virtualization will be vital 

trends in future grid modernization efforts. 

To drive progress, governments must prioritize SAS 

deployment as part of their national energy strategies, 

while utilities should invest in AI-driven predictive 

analytics to enhance grid efficiency. Additionally, 

private-sector partnerships will be essential for 

fostering innovation and technology adoption. The 

future of smart grids in the Middle East will depend on 

strong collaboration among governments, utilities, and 

technology providers to ensure their success. 
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