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Summary

• The Electrical Transmission systems are facing sustainability 
challenges of turning on into green infrastructure and 
empowering the circular economy. 

• 4th industrial revolutions tools, especially IIoT, represent an 
innovative way to accelerate grid sustainability development.

• Two pioneer implementation models in the upcoming slides 
which can help us find a suitable implementation technique. 

• Finally, we will go through some recommendations and a 
roadmap to utilize the IIoT system on grid sustainability. 



Transmission Systems Ecological Impacts

Electromagnetic Fields Aesthetics Noise and Lighting Land Use Habitat Loss

Waterways/Wetlands Endangered Vegetation Management Cultural Resources Public Safety
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IIoT Into Grid
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Model (1): Substation and Transmission Lines Sustainability IIOT

Structural Health

Monitoring of vibrations and 
material conditions in buildings and 
sustainable walls.

Electromagnetic Field Levels

Measurement of the EMF radiated 
by Substation Equipment or 
Transmission Lines

Forest Fire Detection

Monitoring of combustion gases and 
preemptive fire conditions to define 
alert zones.

Air Pollution

Monitor of gases emissions of substation, pollution 
emitted even by cars and toxic gases generated on 
surrounding farms.

Landslide and Avalanche Prevention

Monitoring of soil moisture, 
vibrations and earth density to detect 
dangerous patterns in land 
conditions.

Water Flow

Measurement of water pressure in 
rain flow water  transportation 
systems.

Golf Courses

Selective irrigation in dry zones 
to reduce the water resources 
required in the green.

Meteorological Station Network

Study of weather conditions in 
fields to forecast ice formation, rain, 
drought, snow or wind changes.

Animal Tracking

Behavior and identification of 
wildlife species in areas around the 
substation.

Edge Enclosure
• Controls all site IIoT elements
• Cloud gateway
• Bridges digital & physical 

Sustainability Development Data Center
• Environmental and Sustainable management system (ESMS) 

Platform
• Sustainable Development Agencies database

Grid Operator Center
• Existing IT & OT systems
• Operator Decision Maker



Model (2): Renewable Energy Integration with H.V. Systems
• Close the gap of standardization
• Cost savings
• Minimum Complexity
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Substation and Transmission lines Sustainability Management System

• Findings (2 slides) Enterprise  
Environmental and 

Sustainability 
Management System 

(ESMS)

Sensors RobotsActuatorsDrives

Domain Controller

IT Systems

O
PC

 - 
UA

Engineering 

Workstation Option – SCADA or SAS to 
gather the needed OT data 
and send consolidated 
northbound feed via OPC-UA

En
te

rp
ris

e 
Zo

ne
N

et
w

or
k 

Zo
ne

Level 1:
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Process

Site-level Control Systems

Supervising, monitoring and 
controlling the entire plan in real- 
time. Distributed control systems 
typically occupy this level.

Physical Process
Where the physical asset lives and 
performs its duties. Where sensors 
transmit data on those activities.

Level 3:
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Enterprise Networking
Where key network components live. 
Keeps business operational as EMS.

Transactional SoRs
Where key data lives in enterprise-
level systems such as ERPs.
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Technology Adoption
• IIoT will capture data, analyze it, and help grid operators to help make smarter, 

better, more sustainable decisions.
• Plenty of digital tools now allow operators to generate better, harvest, integrate, 

and analyze data–to better see, plan for, manage, and understand the enormous 
complexities of substations and transmission lines' sustainable development. 

Strategic Alliance

The operator builds partnerships 
with the main sustainable agencies, 
which have strong databases and 
recommendations for sustainable 
development. 
They can even bring in extra 
financing, digital innovation, and 
other capabilities to complement 
areas in which operators may be 
lacking.

Enterprise Approach

Look beyond the narrow remit of 
each element in the transmission 
system separately and deal with it 
as an element of correlating 
ecological system.
Fostering a more holistic, systemic 
approach to sustainable 
infrastructure, embracing digital 
innovation, and considering the 
required outcomes of the whole 
system.

Innovation Integration

Operators need to embrace the 4th 
Industrial Revolution tools and 
integrated for both projects being 
built today and for existing 
substations that’s being operated, 
expanded, restructured or 
repurposed to meet new needs or 
circumstances.
Most importantly, the  closed-loop 
process that connects all systems 
across the value chain, enabling 
precious and robust decision 
making and stronger collaboration.



Strategy - Green Growth & Digital Transformation

Ecosystem & 
Business Model

Business 
Process 

Transformation

Society 
Engagement & 

Experience

Product or 
Service 

Digitization

STRATEGIC 
GROWTH

ORGANIZATIONAL 
CULTURE



Conclusions
• Eight years have passed since world leaders met in New York and agreed on 17 

Sustainable Development Goals (SDGs).
• We live in a world of internet of things that helps us make sense of data in our 

everyday lives. 
• Now the industrial IoT economy is evolving… and utilities are joining the game.
• IIoT + AI will drive the dawn of a new era of grid sustainability where substation 

and transmission systems will be a green beacon for their societies.
• But this will require out-of-the-box thinking plus high-level collaboration with all 

sustainable development stockholders.
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