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Abstract

The evolving landscape of the electric grid is marked by a transition from 
traditional centralized systems to advanced, decentralized smart grids driven by 
digital technologies. This transformation enhances the reliability, efficiency, and 
sustainability of power delivery by integrating Distributed Energy Resources (DER), 
real-time communication, and intelligent management systems. However, the 
increased digitalization and IT-OT convergence introduce significant cybersecurity 
challenges, exposing critical infrastructure to sophisticated cyber threats. This 
whitepaper explores the key components of smart grids, the cybersecurity 
risks associated with their digital transformation, and industry best practices 
for safeguarding critical energy infrastructure. It emphasizes the importance of 
comprehensive OT cybersecurity strategies, covering governance, monitoring, threat 
intelligence, and compliance - to ensure resilient, secure, and uninterrupted power 
supply. Leveraging Infosys’ expertise, the paper provides a roadmap for energy 
organizations to navigate the complex threat landscape, adopt robust security 
measures, and build a secure, smart energy future.
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Introduction

The Electric Grid is undergoing a transformation from traditional 
centralized networks to decentralized systems, aiming to achieve 
reliable and efficient electricity generation from both conventional 
and non-conventional resources, as well as improved power 
transmission and distribution.

Traditional electric networks, often referred to as the Traditional 
Grid, are typically designed for centralized operation. These systems 
feature a unidirectional flow of electricity, transmitting power 
from large, centralized generation stations through high-voltage 
transmission lines and distributing it via low or medium-voltage 

networks. Monitoring capabilities in such systems are generally 
limited.

However, power utilities around the world are evolving with the 
help of digital technologies, transitioning from traditional grids 
to next-generation smart grids. These modern grids incorporate 
decentralized generation by integrating small and medium-scale 
power sources into the transmission and distribution network. The 
emergence of prosumer entities that both consume and generate 
electricity is reshaping traditional energy demand and supply 
patterns.

The unique integrations between Distributed Energy Resources (DER), Advanced Distribution Management Systems (ADMS), Transmission 
System Operators (TSO), & Distribution System Operators (DSO) are enabling greater flexibility through features such as Demand Side 
Management, which helps reduce peak demand and alleviate network congestion. To support the functionality of future grids, it is essential 
to implement system-wide monitoring, automated control, and two-way communication technologies.



What is Smart Grid?

Overview and Industry Problem 

A smart grid is an advanced electricity network that utilizes 
digital technologies and two-way communication which 
enhances availability, efficiency, reliability, and sustainability 
of power delivery 24x7. It optimizes the flow of electricity from 
power generation sources to end-users, responding to changing 
demands and integrating various energy sources, including 
renewables as well as small scale energy sources and storage 
(battery) facilities.

The smart grid has revolutionized the energy industry by creating 
a digital, adaptive, decentralized, and interconnected system for 

producing, transmitting, and distributing power. Nevertheless, 
the digitalization and integration of Information Technology (IT) 
with Operational Technology (OT) in smart grids has brought 
about considerable cybersecurity concerns. This paper outlines 
key OT cybersecurity imperatives tailored to smart grid critical 
infrastructures, delving into the implications of IT-OT convergence 
on the energy sector. By identifying vulnerabilities, proposing 
robust security solutions, and presenting best practices, this 
perspective enables energy stakeholders to strengthen resilience 
against cyber threats, ensure the secure, uninterrupted, and 
reliable delivery of power into the grid.

The energy sector is currently in a transformative shift with the adaptation of digital solutions, smart grids, characterized by Advance 
Distribution Management System (ADMS) over the traditional Distributed Energy Resources (DERs), Transmission System Operator (TSO), 
Distribution System Operator (DSO), real-time communication, remote operation and troubleshooting, and intelligent decision-making 
systems. 

The core components of the smart grid include: 
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Advanced Distribution 
Management System 

(ADMS)

Enables advanced 
functionalities to manage 

and operate, optimize 
modern complexes, and 

decentralized smart grids. 

Advanced Metering 
Infrastructure (AMI)

Enable and establish 
communication between 

consumer meters and utility 
providers. 

Transmission System 
Operator (TSO)

Manages & operates the 
High Voltage (HV), Extra High 
Voltage, (EHV) and Ultra High 
Voltage (UHV) transmission 

lines from generation to local 
power distribution grid.

Energy Management 
System (EMS)

Manage and optimize the 
generation, storage, and 
transmission of power. 

Distributed Energy 
Resources (DER)

Integration of diverse 
energy systems like solar 
farms, wind turbines, and 
microgrids into the grid. 

Collaboration between TSO 
& DSO to balance the grid.

Supervisory Control and 
Data Acquisition (SCADA) 

system

Used for real-time 
monitoring and control of 

grid systems.

Distribution System 
Operator (DSO)

Manages & operates the Low 
Voltage (LV) and Medium 
Voltage (MV) power lines 
from transmission grid to 

local distribution grid.

Communication Networks

Provides the backbone for 
data exchange between grid 

components. 
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The Key Challenges include:

•	 Legacy OT systems lack modern security controls

•	 Unsecured, unpatched, obsolete OT systems

•	 Increased attack surface due to IT/OT convergence

•	 Sophisticated cyber threats target critical infrastructure

•	 Absence of real time cyber threats monitoring

•	 Regulatory pressures from standards like Department of Energy (DoE), NERC CIP, IEC 62443

•	 Absence of skilled OT security professionals

Despite their benefits, these OT systems are vulnerable to cyber intrusions due to their convergence with IT systems, legacy devices, 
unpatched obsolete systems, complex interoperability and dependency requirements, and the proliferation of IoT-enabled devices. 

Cyberattacks on energy infrastructure can lead to widespread blackouts, economic disruption, and national security threats. Therefore, a 
proactive and comprehensive OT cybersecurity strategy is essential.

According to recent attack surface and assessments of the energy sector, cybersecurity risks such as ransomware, insider threats, and supply 
chain vulnerabilities continue to increase. Furthermore, regulatory compliance pressure such as adhering to DoE, NERC CIP, IEC 62443 
standards, are stretching the technical capabilities of energy organizations. 

Hence, addressing OT cybersecurity in the smart grid is not just a technical imperative – it is an industry-wide priority to safeguard critical 
infrastructure.

Enablers and Recommended Solution 
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Best Practices and Enablers to secure the Smart Grid

Governance Risk and Compliance (GRC) Advance Asset and Network Security and Monitoring

Operational Technology Security Operation Center (OT SOC) Asset Security Resilience

Threat Intel Platform Business Impact Analysis (BIA) & Incident Response (IR) Plan

We build client-specific system and ensure strategic 
business alignments by integrating OT-related risk and 
compliance into business decisions with their OT 
infrastructures.

Enhanced AI-based asset analytic solution for 
safeguarding and surveillance of OT assets and networks.

Onboard and define a specialized 24x7 security operational 
center. Continuous monitoring improves incident response 
time and supports regulatory compliance and risk 
management.

Strengthening OT asset resilience to withstand and recover 
from security incidents by designing and implementing 
security baselines.

Design, define and enable proactive defense from 
emerging threats and prepare a resilience program 
accordingly.

Build an OT environment-specific BIA and IR plan 
including current cyber trends, prioritize recovery efforts 
and minimize damage while managing cyber incidents.

GRC

Advance Asset 
and Network 
Security and 
Monitoring

RBAC - AMI, 
SCMS, 

ADMS/DER

Smart Grid - OT 
Zero Trust

AI-Based 
Anomaly 

Detections

DC & DR 
Resilience & 

Planning

iSecured 
Remote Access 

Threat & 
Vulnerability 

Management 

Global 
Regulatory 

Compliance

Threat Intel 
Platform

OT SOC

Advance AMI 
MonitoringBIA & IR 

Plan

Asset Security 
Resilience
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AI-Based Anomaly Detections Data Center (DC) & Disaster Recovery (DR) 
Resilience & Planning

Smart Grid - OT Zero Trust Global Regulatory Compliance

RBAC - AMI, SCMS, ADMS/DER

Advance AMI Monitoring

Threat & Vulnerability Management

iSecured Remote Access

Using AI to identify unusual patterns that traditional 
systems may miss, vulnerabilities and potential threats, 
as well as implement AI-based solutions which detect 
emerging threats with accuracy.

As smart grid relies on real-time data from smart meters, 
RTUs, SCMS, and DERs. Enhance DC &DR resilience to 
maintain grid reliability, data integrity and grid operational 
continuity.

Design and deploy Zero Trust principles and architecture 
to enhance segmentation, micro segmentation and access 
controls to secure smart grid OT infrastructure.

Adhering to international & local cybersecurity regulations 
and standards such as DoE, NERC CIP, IEC 62443, C2M2, etc.

Role-Based Access Control for key grid systems like AMI, 
SCMS, and DER. It can be implemented based on rules or 
limits access to sensitive systems and reduce insider threats.  

Secure the smart meters from tampering from 
sophisticated target attack on Advanced Metering 
Infrastructure. Onboard advanced AI detection and 
monitoring solutions for AMI. 

Design a solution that identifies and assesses 
vulnerabilities, as well as defines and mitigates cyber risks.

Monitoring and securing remote access and sessions for 
remote configuration and remote operations.

At Infosys, we bring to your business our expertise, extensive experience, assets, and a robust 
partner ecosystem to ensure comprehensive cyber resilience. Our capabilities include:

•	 Collaboration with Purdue University for skills development in cybersecurity

•	 6500+ cybersecurity professionals

•	 200+ cybersecurity transformation programs

•	 8 Cyber Defense Centers

•	 25+ vendor alliances

•	 Innovation hubs, Infosys Security R&D labs



Conclusion 

The Smart Grid is continuous digital transformation and innovation continually as the energy industry goes through new form of energy 
resources. Securing smart grid OT infrastructure is a must. Infosys provides an end-to-end OT cyber security approach for energy companies 
that protect critical infrastructure and ensure regulatory compliance and operational resilience. Organizations can rely on Infosys’ experience 
and managed services to navigate the ever-changing threat landscape and help build a secure, smart energy future.
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Best practices

Network Segmentation

Asset Inventory and Management

Physical Security Controls

Access Control

Continuous Monitoring and Logging

Threat Intelligence Integration

Patch and Update Management

Incident Response Planning

Security Awareness and Training

Compliance with Standards

Identify and develop OT network segmentation through firewalls, IDS/IPS, VLANs, and 
DMZs to block lateral threat movement, so that if a segment of the system is breached, 
the rest remain safe.

Enforce access controls using Role Based Access Control (RBAC). Limit access to OT 
systems to authorized personnel to minimize the insider threat and unauthorized users. 
Continue to fine-tune your organization's OT access control policies to maintain the best 
security possible, specifically regarding your organization's cyber liability.

Make sure to keep OT devices’ firmware and operating systems up to date on non-
exploitable vulnerabilities. Many OT systems often run off legacy software and require 
planning for formal updates or patching to help limit vulnerabilities and exposure.

Establish the practice of maintaining an accurate, continual real-time inventory of OT 
assets and firmware versions, including their configurations. Obtaining visibility will 
improve your ability to identify unauthorized devices and vulnerabilities based on high 
confidence inventory..

Implement monitoring tools, such as SIEM/SOC/XDR, to record network traffic, system 
events, and user events. Be sure to centralize logs and analyze them in a way that high-
lights deviations from established baselines and patterns for the earliest detection of 
threats.

Create and execute test incident response plans, specifically designed for OT. Identify 
steps for containment, recoverable actions, response communication actions, coordina-
tion of rapid response protocols, which the formal incident response plan will give the 
incident response team structure on how to respond during a cyber incident.

Limit physical access to OT, treating it like an asset that requires surveillance, access 
badges, and restricted ingress. Physical access opens the door for direct manipulation of 
critical operating systems.

Make use of threat intelligence sources to help keep pace with newly released vulner-
abilities and attack techniques. Tying threat intelligence into your monitoring systems 
will bolster your organization’s overall proactive defense.

Provide security awareness training to OT personnel that includes industry best prac-
tices, phishing, and incident reporting. Human error continues to be an enormous area 
of risk for organizations.

Align security practices with industry standards such as IEC 62443, NERC CIP, and ISO/IEC 
27001. These frameworks provide structured approaches to securing OT environments 
and ensuring regulatory compliance.
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