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Overview

CASE STUDY: OT RISK AND GAP

ASSESSMENT FOR A SOLAR PV PLANT

A leading Solar PV plant operator sought to

enhance the security and resilience of its

operational technology (OT) environment in

response to the increasing reliance on digital

systems and automation. The operator recognized

that the rapid expansion of interconnected

devices, SCADA systems, and IoT sensors

introduced potential vulnerabilities into their critical

infrastructure. With energy production being

critical to the region’s power supply, the company

understood that any disruption could have

significant operational, financial, and reputational

impacts.

To mitigate these risks and ensure continued

operational efficiency, The plant operator tasked

DTS-solution to conduct a comprehensive OT Risk

and Gap Assessment. This process aimed to identify

security vulnerabilities and evaluate gaps in the

current defense measures to enhance the overall

security posture of the plant.
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1. Complex OT Environment:

The Solar PV plant’s OT environment consisted of numerous interconnected systems, including SCADA

systems, inverters, communication networks, and other essential field devices. This complex

environment spanned multiple geographically dispersed sites, making centralized security management

difficult. The integration of legacy and modern systems posed additional challenges, requiring a robust

solution that could handle diverse technologies while ensuring seamless operations.

2. Evolving Cyber Threats:

As the energy sector increasingly becomes a target for advanced cyberattacks, the plant operator

faced growing concerns about sophisticated cyber threats such as ransomware, phishing attacks, and

advanced persistent threats (APTs). Given the critical nature of energy infrastructure, any security

breach could lead to severe financial and operational damage. Thus, a proactive approach was

necessary to identify potential vulnerabilities and mitigate risks before attackers could exploit them.

3. Compliance Needs:

The Solar PV plant needed to comply with stringent industry standards for OT security, such as IEC

62443 and NIST cybersecurity frameworks. Regulatory requirements demanded the implementation

of robust security controls, risk management processes, and auditing mechanisms to ensure both

operational continuity and compliance. Failure to meet these standards could result in fines,

reputational damage, and operational disruptions.

Challenges
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A potential attack scenario could involve a sophisticated cybercriminal infiltrating the plant’s network

through a phishing attack or exploiting a vulnerability in a SCADA system or inverter. Once inside the

network, the attacker could move laterally to gain control of critical assets, such as smart string

inverter. With control over these systems, the attacker could disrupt energy production, cause

equipment malfunctions, or even initiate a ransomware attack that would lock operators out of their

systems, demanding ransom for restoration.

This scenario underscored the need for a comprehensive risk assessment and robust security

controls to mitigate such risks.

Attack Scenario
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Assessment Approach

1. Asset Inventory and Mapping:

A full inventory of all OT assets was conducted, including SCADA systems, inverters, field devices, and

communication links. This step ensured complete visibility of all critical components within the plant’s OT

environment. Mapping these assets was essential for understanding the flow of data and identifying critical

systems that required protection.

2. Vulnerability Identification:

All systems and devices were evaluated for known vulnerabilities, such as outdated firmware, insecure

communication protocols, and unprotected entry points. This phase focused heavily on assessing the most

vulnerable components, particularly legacy systems, to determine where potential exploitation could occur.

3. Risk Analysis:

A thorough risk analysis was performed to assess the likelihood and potential impact of each vulnerability.

High-risk areas were prioritized based on the potential consequences of an exploit, including operational

downtime, loss of control over power generation, or data theft.

4. Gap Assessment

The final stage of the assessment compared the plant’s current security controls against industry best

practices and compliance standards, including IEC 62443. This gap analysis helped identify areas where the

plant’s defenses fell short, ensuring that recommendations could be made to align with both regulatory

requirements and optimal security practices.

The OT Risk and Gap Assessment was structured into several phases, each designed to provide a

holistic view of the current security landscape while identifying weaknesses and actionable

improvements:
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Weak Access Controls:

The plant’s access control mechanisms were inadequate, with some
systems lacking multi-factor authentication (MFA). This made it easier for
unauthorized personnel to gain access to sensitive areas of the network,
increasing the risk of insider threats or unauthorized remote access.

 Outdated Firmware:
Key field devices, such as inverters and sensors, were operating on
outdated firmware versions, leaving them exposed to known
vulnerabilities. These outdated systems were prime targets for
cyberattacks that exploit older technology.

Insufficient Network Segmentation:
The risk assessment discovered this critical vulnerability  between the
power generation network , control and monitoring network , and IT
network within the solar PV system. which poses a high risk of lateral
movement, allowing attackers to traverse from one network  to another.

Findings

The OT risk and gap assessment highlighted several critical vulnerabilities within the wind energy
operator’s OT environment:
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Recommendations
To address these security gaps and improve the plant’s overall security posture, the following
recommendations were provided:

1.  Implement Network Segmentation:
Dividing the OT network into isolated zones with controlled access points was recommended to limit the spread
of potential cyberattacks. By segmenting the network, different systems could be isolated, minimizing the risk of
lateral movement. Below is the Purdue model for OT network as per the security standard like IEC 62443, DOE
and NIST etc.

2. Upgrade Firmware and Patch Management:
Regularly updating firmware across all field devices and implementing an automated patch management program
were crucial to closing known vulnerabilities. This would ensure that all devices operated on the latest secure
versions.

3. Enhance Access Control:
Strengthening access control measures by deploying MFA and role-based access controls was advised. This
would restrict system access to authorized personnel only, reducing the risk of unauthorized access and
improving overall accountability.

CASE STUDY: OT RISK AND GAP
ASSESSMENT FOR A SOLAR PV PLANT

Digital Twin MSSP CSOC

LEVEL 0 - PHYSICAL PROCESS

Safety Controllers Basic Process Controllers

DCS Server SCADA Server DCS Engineering
Workstation

HMIEngineering WorkstationSIS / ESD Server

Safety Controllers RTU Controllers RTU Protocol Converter RTU

LEVEL 2 - SUPERVISORY CONTROL

Safety Supervisory Control Supervisory Control

LEVEL 1 - BASIC CONTROL

Standalone Third Party Package Controllers Basic Control

SAFETY SYSTEMS

LEVEL 3.5 - OT DMZ

LEVEL 3 - SITE OPERATION AND CONTROL

LEVEL 2 - SUPERVISORY CONTROL

LEVEL 1 - BASIC CONTROL

Integrated Third Party Package Controllers

Cloud Performance Monitoring

Performance, Efficiency and Data Warehouse
and Analytics

SIEM EDR SCCM / Patch Management

OPC Client
OT Domain - Read Only Domain Controller EDR

MES Historian Mirror
SCCM

Privilege Access
Management

OT DMZ Infrastructure Management

SIEM Log
Collector

Jump Server Secure File
Transfer

Vulnerability Management

OT Domain - Active
Directory

Operator WorkstationsBackup and
Recovery

Third-Party
System Package

OT Landing Zone

VDI / Published Apps Vulnerability
Management

Anomaly Detection and
Intrusion Detection

Operator Workstations Operator Workstations

Third-Party
System Package

Third-Party System
Workstation

Maintenance
Laptop

Third-Party System
Workstation

Maintenance
Laptop

Controllers RTU Controllers RTU
IIoT Wireless Gateway / 

HART / LORAWAN

REMOTE OT SERVICES

Remote Diagnostic Services - OEM / SI

OFFTAKERSCMS(If Needed)
Process Modeling and

Simulation
Cybersecurity Threat

Detection and Response

OT Edge Computing

MQTT AQMP OPC UA

CLOUD-DRIVEN SERVICES

LEVEL 4  - BUSINESS NETWORK / ENTERPRISE IT / DATA CENTER

Intranet Email Enterprise Asset Management IT Domain
Active Directory

Enterprise App Database

Enterprise IT and Core Data Center Enterprise IT Security 

LEVEL 3.5 - OT DMZ
OT Cybersecurity 

LEVEL 3 - SITE OPERATION AND CONTROL

OPC Server Historian/PI Automation and Performance Maintenance

Operations Systems Infrastructure Management Operations and View

Integrated Third Party Package Standalone Third Party Package

Website SCM

Perimeter / DMZ

Remote Access

LEVEL 5 - INTERNET DMZ

CONTROL SYSTEMS

LEVEL 0 - PHYSICAL PROCESS

CL
O

UD
IT

O
T

O
T 

Ed
ge

 D
ev

ic
es

Safeguarding Industry 4.0
Securing the future of tomorrow - Powered by DTS Solution Purdue Model

Field Devices - TCP/IP, RS232, RS485

Inverter
IED

SensorRobot System

Control Process

String Combiner Box PV StringWMS System

Safety Process

Wind, Temperature Sensors PV panel

Control ProcessIntegrated Third Party Package Process

Wireless IIoT SensorSmart Meters

Control Process

Circuit breakerTransducer

Smart Logger



CS4 - Safeguarding Industry 4.0

UAE  |  Kuwait  |  Bahrain  |  KSA  |  UK

info@cs4.io  |  www.cs4.io

HQ: Office 4, Oasis Center, Dubai, UAE

• Reduced Exposure to Cyber Threats:

Improved network segmentation and patch management significantly reduced the risk of

cyberattacks, making it more difficult for attackers to exploit vulnerabilities and move within

the network.

• Strengthened Access Controls:

With enhanced access controls in place, including MFA and role-based access, unauthorized

access was minimized, improving the overall security of the OT environment.

• Regulatory Compliance:

The implementation of these measures ensured full compliance with industry standards such

as IEC 62443, helping the plant operator meet regulatory requirements and avoid potential

penalties.

• Improved Operational Continuity:

By mitigating key vulnerabilities, the operator ensured the continued safe and efficient

operation of the plant, safeguarding both production and reputation.

Outcome

Following the assessment, the Solar PV plant operator implemented the recommended security

measures. The outcomes were significant:
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OT Cyber Defense and Engineering
Our proactive cyber defense solutions are designed to detect,
prevent, and respond to threats targeting your OT environment.​

OT Managed Security Services
Through our HawkEye OT platform, we offer centralized
monitoring, incident response, and threat hunting to protect your
critical infrastructure from cyber threats. 

OT Cybersecurity Advisory & Consulting Services
We provide expert guidance to navigate the complexities of OT
security, ensuring compliance and resilience in your critical
systems.​

Our Mission

We are dedicated to fortifying industrial operations with advanced cyber defense and
comprehensive security programs. Our proactive approach to risk management and
threat neutralization ensures that your Industry 4.0 infrastructure operates with
resilience and reliability at its core. 

Our Services

Our Approach

At CS4, we prioritize a process-aware approach to cybersecurity, ensuring that your
industrial environment is not only secure but also future-ready. We collaborate closely
with asset owners, system integrators, and product suppliers to develop secure
control systems and software, fortifying all aspects of your operations against evolving
threats.

Partner with CS4 to secure your Industry 4.0 infrastructure and
achieve unparalleled cyber resilience in your industrial operations.

Safeguarding Industry 4.0

CS4 – Cybersecurity for Industry 4.0, a specialized division within DTS Solution, excels in Operational Technology (OT)
cybersecurity. With over 15 years of experience safeguarding OT environments across various sectors, CS4 empowers asset
owners by enhancing cyber resilience and maturity within their operating environments.​
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