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RESPECTED AND RECOGNISED QUALIFICATIONS

Professional Certificate in Operational Technology Engineer (United Kingdom)

Incident Response and Recovery

Asset Inventory — A comprehensive list of all hardware, software, and network components within the OT
environment. Related terms: Configuration Management Database, Asset Register, Discovery Tools
Maintaining an up-to-date asset inventory allows incident responders to quickly identify which systems may
be affected by a breach, to assess exposure, and to prioritize containment actions. Example: During a
ransomware event, the response team cross-referenced the asset inventory to locate all PLCs that
communicate with the compromised engineering workstation, enabling rapid isolation of those devices.
Practical application includes automated discovery scans, regular reconciliation with procurement records,
and integration with a SIEM for real-time visibility. Challenges: OT assets often lack standardised naming
conventions, legacy devices may not support network discovery, and frequent changes in industrial settings
can render inventories quickly outdated.

Attack Vector — The path or method an adversary uses to gain unauthorized access to OT assets. Related
terms: Threat Vector, Entry Point, Exploit Chain

Understanding the attack vector is essential for shaping containment and mitigation strategies. Common
vectors in OT include phishing emails targeting engineering staff, insecure remote access VPNs, and
malicious USB devices introduced on the shop floor. Example: A threat actor leveraged a weak VPN
password to tunnel into the control network, then used a known PLC firmware vulnerability to inject
malicious code. In practice, mapping potential vectors during risk assessments helps to harden the most
vulnerable pathways. Challenges: The convergence of IT and OT expands the attack surface, and many OT
devices lack patching capabilities, making it hard to eliminate known vectors.

Advanced Persistent Threat (APT) — A prolonged, targeted cyber-attack where an adversary remains
undetected while gathering intelligence or sabotaging OT processes. Related terms: Nation-State Actor,
Cyber Espionage, Stealth Campaign

APTs often combine multiple tactics such as spear-phishing, zero-day exploits, and custom malware to
maintain footholds. Example: An APT group compromised a power plant's historian server, exfiltrated
production data for months, and only triggered a disruptive payload after the operator schedule changed.
Operationally, incident response plans must include extended detection timelines, threat-intel sharing, and
periodic deep-packet inspection. Challenges: APTs blend legitimate traffic with malicious commands,
making detection difficult; they also exploit trust relationships between IT and OT systems.

Baseline — The established norm for network traffic, system performance, and configuration settings against
which anomalies are measured. Related terms: Normal Operating Profile, Benchmark, Reference Model
Creating a baseline enables rapid identification of deviations that may indicate an incident. Example: A
sudden increase in Modbus read-write commands beyond the baseline threshold flagged a possible
unauthorized control attempt. Practically, baselines are generated using historic data from SCADA logs, and
updated after major process changes. Challenges: OT environments experience legitimate fluctuations due
to production cycles, requiring dynamic baselines that adapt without generating excessive false positives.
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Business Impact Analysis (BIA) — A systematic process to evaluate the effects of disruption on critical OT
functions and to define recovery priorities. Related terms: Criticality Assessment, Risk Assessment,
Dependency Mapping

The BIA identifies which processes cannot tolerate downtime and informs the setting of Recovery Time
Objectives (RTOs) and Recovery Point Objectives (RPOs). Example: In a water treatment facility, the BIA
determined that pump control loss must be restored within 30 minutes to prevent service interruption,
shaping the incident response escalation matrix. Application involves stakeholder workshops, data flow
diagrams, and financial impact modeling. Challenges: Quantifying non-financial impacts such as safety risks
and regulatory penalties can be complex, and the BIA must be revisited after any major plant modification.

Business Continuity Plan (BCP) — A documented strategy that outlines how an organization will continue
essential operations during and after a disruptive incident. Related terms: Disaster Recovery Plan, Continuity
of Operations, Resilience Strategy

In OT contexts, the BCP integrates technical recovery steps with personnel responsibilities, communication
protocols, and alternative production arrangements. Example: The BCP for a chemical plant includes
pre-approved manual overrides that can be enacted if the DCS becomes unavailable, ensuring safe
shutdown procedures. Implementation requires cross-functional drills, backup power provisioning, and
coordination with suppliers. Challenges: Maintaining alignment between IT-centric BCPs and OT-specific
safety requirements, and ensuring that backup systems are regularly tested under realistic load conditions.

Containment — The set of actions taken to limit the spread of a cyber incident and protect unaffected OT
assets. Related terms: Isolation, Segmentation, Quarantine

Effective containment balances rapid response with the need to preserve evidence for forensic analysis.
Example: Upon detecting malicious traffic targeting a PLC, the response team disabled the affected VLAN
and rerouted traffic through an inspection appliance, preventing further propagation. Practically,
containment procedures are codified in playbooks that specify network-level commands, access revocation
steps, and verification checks. Challenges: OT networks often rely on tightly coupled communication; abrupt
segmentation can disrupt critical processes, requiring carefully staged isolation.

Command and Control (C2) — The communication channel used by an attacker to issue instructions to
compromised OT components. Related terms: Beaconing, Remote Access, Malware Communication
Identifying C2 traffic is a key detection activity; it may use standard protocols (e.G., HTTP, MQTT) or covert
channels. Example: A PLC was observed sending periodic DNS queries to an external domain; analysis
revealed these queries contained encoded commands from the attacker’'s C2 server. In practice, network
sensors are tuned to flag unusual outbound connections from OT devices, and firewall rules are adjusted to
block known C2 endpoints. Challenges: Encrypted traffic and legitimate remote monitoring tools can mask
C2 activity, making differentiation difficult without deep packet inspection.

Containment Strategy — The overall approach defining whether to employ short-term (immediate isolation)
or long-term (system hardening) measures during an incident. Related terms: Tactical Containment,
Strategic Containment, Incident Playbook

A short-term strategy may involve physically disconnecting a device, while a long-term strategy could
include patch deployment and configuration changes. Example: During a ransomware outbreak, the team
first executed a short-term network isolation, then shifted to a long-term remediation plan involving
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firmware updates for vulnerable PLCs. Application requires decision matrices that weigh operational impact
against risk reduction. Challenges: Determining the appropriate balance in real-time, especially when critical
processes cannot tolerate downtime.

Cyber Kill Chain — A model describing the phases of a cyber attack, from reconnaissance to actions on
objectives. Related terms: Attack Lifecycle, Threat Model, Defense-in-Depth

Applying the kill-chain to OT helps responders anticipate adversary moves and insert detection points at
each stage. Example: In the reconnaissance phase, an attacker scanned for Modbus devices; the
organization added a honeypot to detect such scans early. Practically, security controls are mapped to
kill-chain phases, ensuring coverage across discovery, weaponisation, delivery, exploitation, installation,
command & control, and actions on objectives. Challenges: OT attacks may skip stages or execute them out
of order, and limited visibility can obscure early phases.

Detection — The process of identifying anomalous or malicious activity within OT environments. Related
terms: Monitoring, Alerting, Anomaly Detection

Effective detection combines signature-based and behaviour-based methods, leveraging SIEMs, IDS/IPS,
and specialised OT monitoring tools. Example: An IDS flagged an unexpected OPC-UA read request from a
workstation that normally only publishes data, triggering an investigation. Implementation includes setting
thresholds, tuning rules to reduce false positives, and integrating alerts with incident response ticketing
systems. Challenges: High volume of legitimate traffic can drown out true alerts, and many OT protocols
lack native security features, limiting detection granularity.

Digital Forensics — The systematic collection, preservation, analysis, and presentation of electronic evidence
from OT devices. Related terms: Evidence Handling, Chain of Custody, Forensic Imaging

In OT incidents, forensic activities must respect safety constraints and avoid disrupting processes. Example:
After a PLC compromise, investigators performed a forensic image of the device's firmware to identify
injected malicious code without altering the running system. Best practices involve using write-once media,
documenting every step, and employing validated tools that support industrial protocols. Challenges:
Proprietary file systems, limited storage on OT devices, and the need to keep equipment operational during
evidence collection.

Disaster Recovery (DR) — The set of procedures to restore OT systems to operational status after a
catastrophic event. Related terms: Recovery Site, Backup Restoration, Continuity Planning

DR focuses on technical restoration, such as reinstalling control software, re-configuring network topology,
and validating system integrity. Example: Following a flood that damaged a substation’s control cabinet, the
DR team used off-site backups to reinstall the SCADA application on replacement hardware within the
defined RTO. Implementation requires regular backup testing, documentation of recovery steps, and
coordination with safety engineers. Challenges: Restoring time-critical control logic may be hampered by
unavailable firmware versions, and regulatory compliance may dictate specific validation procedures before
recommissioning.

Endpoint Detection and Response (EDR) — Security solutions that monitor, record, and analyse activities on
endpoint devices to detect and respond to threats. Related terms: Host-Based IDS, Agent, Threat Hunting
In OT, EDR agents must be lightweight, support industrial OSes, and not interfere with real-time control
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loops. Example: An EDR agent on a historian server identified a process that attempted to modify log files,
triggering an automatic quarantine of the host. Practical deployment includes configuring policies for file
integrity monitoring, process whitelisting, and integration with a central console for rapid response.
Challenges: Compatibility with legacy controllers, performance overhead concerns, and the need to
maintain a strict change-management regime.

Escalation — The process of raising an incident to higher levels of authority or specialized expertise when
initial response actions are insufficient. Related terms: Incident Severity, Tiered Response, Management
Notification

Clear escalation criteria ensure timely involvement of senior engineers, legal counsel, or external agencies.
Example: A cyber-physical incident affecting multiple production lines was escalated from the first-line SOC
analyst to the OT incident commander and subsequently to the national cyber-security authority.
Implementation involves defined thresholds (e.G., Number of affected devices, safety impact) and
documented communication pathways. Challenges: Over-escalation can cause unnecessary alarm, while
under-escalation may delay critical mitigation, especially when safety is at risk.

Forensic Imaging — The creation of an exact, bit-by-bit copy of a device's storage media for analysis. Related
terms: Disk Clone, Bitstream Copy, Write-Blocker

In OT, imaging must be performed without altering the operational state of the device. Example: Using a
hardware write-blocker, investigators imaged the flash memory of an IEC61850 gateway to preserve
evidence of a malicious firmware modification. Best practices dictate verifying hash values, documenting the
imaging process, and storing the image in a secure, tamper-evident repository. Challenges: Limited storage
capacity on embedded devices, proprietary file systems, and the risk of disrupting time-sensitive control
functions during imaging.

Governance — The set of policies, procedures, and responsibilities that guide security decision-making and
compliance in OT environments. Related terms: Policy Framework, Compliance, Risk Management

Effective governance aligns incident response objectives with organisational risk appetite and regulatory
obligations. Example: A governance framework mandated that any OT incident involving safety systems be
reported to the regulator within 24 hours, influencing the incident reporting workflow. Implementation
involves establishing roles (e.G., Chief Information Security Officer, OT Security Manager), defining authority
levels, and conducting regular audits. Challenges: Bridging the cultural divide between engineering and
security teams, and ensuring that governance does not impede rapid operational response.

Hazard Identification — The systematic process of recognizing potential sources of danger that could lead to
safety incidents within OT systems. Related terms: Risk Assessment, Safety Analysis, Failure Modes
Integrating hazard identification with cyber-incident response helps prioritize actions that could affect
personnel safety. Example: During a cyber-attack on a refinery’s pressure control system, the hazard analysis
highlighted the risk of over-pressurisation, prompting immediate manual shutdown procedures. Practical
steps include hazard workshops, HAZOP studies, and mapping identified hazards to cyber-security controls.
Challenges: Maintaining up-to-date hazard registers in dynamic production environments, and ensuring
that cyber-security teams understand the safety implications of their actions.

Incident — Any event that compromises the confidentiality, integrity, or availability of OT assets, or that
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threatens safety and operational continuity. Related terms: Event, Breach, Security Incident

Incidents are classified by severity, impact, and scope to guide response actions. Example: A phishing email
that resulted in credential theft and subsequent unauthorized access to a PLC constitutes an incident.
Incident handling involves detection, analysis, containment, eradication, recovery, and post-incident review.
Challenges: Distinguishing between benign anomalies and true incidents, especially when OT devices
generate high volumes of routine alerts.

Incident Commander (IC) — The individual responsible for overall coordination of the incident response
effort, decision-making, and communication with stakeholders. Related terms: Incident Manager, Incident
Lead, Command Structure

The IC ensures that response activities align with the incident response plan, that resources are allocated
appropriately, and that escalation paths are followed. Example: In a ransomware attack on a power
distribution network, the IC convened the OT response team, declared a Level 2 incident, and briefed senior
management on expected downtime. Effective command requires pre-defined authority, clear reporting
lines, and regular training exercises. Challenges: Balancing technical depth with managerial oversight, and
maintaining authority when multiple departments (IT, OT, legal) have overlapping responsibilities.

Incident Response Plan (IRP) — A documented set of procedures that define how an organization detects,
analyses, contains, eradicates, and recovers from security incidents. Related terms: Playbook, SOP, Response
Framework

For OT, the IRP must address both cyber and safety considerations, include detailed recovery steps for
control systems, and specify communication protocols with regulators. Example: The IRP for a water
treatment plant outlines steps to isolate a compromised SCADA server, switch to a redundant historian, and
perform a manual pump shutdown if automated controls fail. Implementation involves regular tabletop
exercises, version control, and alignment with business continuity and disaster recovery plans. Challenges:
Keeping the IRP current amidst frequent technology upgrades, and ensuring that all personnel understand
their roles under time-critical conditions.

Indicator of Compromise (IOC) - Evidence that suggests a system may have been breached, such as
malicious hashes, IP addresses, or unusual file names. Related terms: Artifact, Signature, Threat Intelligence
IOCs are used to enrich detection rules and guide forensic investigations. Example: A known malicious DLL
hash associated with a PLC malware family was identified on a gateway, prompting a full system scan.
Practically, IOCs are shared through threat-intel feeds, integrated into SIEM correlation rules, and stored in a
central repository for rapid lookup. Challenges: IOCs can become stale quickly, and over-reliance on static
signatures may miss novel or polymorphic attacks.

Key Management — The processes and technologies used to generate, distribute, store, rotate, and revoke
cryptographic keys used in OT communications. Related terms: PKI, Certificate Lifecycle, Secure Storage
Robust key management protects the integrity and confidentiality of data exchanged between controllers,
sensors, and supervisory systems. Example: An OT network employed a hardware security module (HSM) to
store TLS certificates for OPC-UA servers, ensuring that compromised keys could be revoked without service
interruption. Implementation includes automated key rotation schedules, access controls, and audit logging
of key usage. Challenges: Many legacy OT devices lack native support for modern cryptographic algorithms,
and manual key handling introduces risk of human error.
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Least Privilege — The security principle that users and processes should be granted only the permissions
necessary to perform their functions. Related terms: Role-Based Access Control, Permission Segregation,
Access Rights

Applying least privilege reduces the attack surface and limits the potential impact of compromised
accounts. Example: An engineer’s account was restricted to read-only access on the historian, preventing
that user from modifying control logic if their credentials were stolen. Practical steps involve defining role
matrices, conducting regular permission reviews, and enforcing multi-factor authentication for privileged
accounts. Challenges: In highly integrated OT environments, functional requirements may demand broader
access, making strict enforcement difficult without impacting productivity.

Log Analysis — The systematic examination of event logs to identify security-relevant activities, trends, and
anomalies. Related terms: Log Correlation, SIEM, Event Parsing

Effective log analysis in OT requires collection from diverse sources such as PLCs, HMIs, firewalls, and
historian databases. Example: Correlating timestamps from a PLC alarm log with network flow records
revealed a coordinated command injection that would have otherwise gone unnoticed. Implementation
includes normalising log formats, establishing retention policies, and applying automated analytics to
surface suspicious patterns. Challenges: Log volume can be overwhelming, and many OT devices produce
limited or proprietary log data, complicating aggregation and search.

Mitigation — Actions taken to reduce the severity or likelihood of a cyber-incident's impact on OT systems.
Related terms: Remediation, Countermeasure, Risk Reduction

Mitigation may involve applying patches, configuring firewalls, or deploying intrusion-prevention
signatures. Example: After discovering a vulnerability in a field device firmware, the team applied a
vendor-issued patch and added an ACL rule to block unauthorised Modbus traffic, mitigating further
exploitation. Practical steps include prioritising mitigations based on risk scores, testing changes in a lab
environment, and documenting the actions taken. Challenges: Some OT devices cannot be patched without
downtime, and mitigation measures must not interfere with real-time control loops.

Network Segmentation — The practice of dividing a network into distinct zones or segments to restrict traffic
flow and contain potential breaches. Related terms: Zone-Based Firewall, VLAN, Air Gap

In OT, segmentation separates safety-critical control networks from corporate IT, and isolates high-risk
devices such as remote access gateways. Example: A plant implemented a three-tier segmentation model:
Corporate IT, DMZ, and control zone, with strict firewall policies that only allowed specific protocols
between zones. Implementation involves mapping data flows, configuring firewalls or routers, and regularly
reviewing segmentation rules. Challenges: Segmentation can introduce latency, affect protocol
compatibility, and require careful coordination with engineering teams to avoid disrupting process
communication.

OPC Unified Architecture (OPC-UA) Security — The set of mechanisms within OPC-UA that provide
authentication, encryption, and integrity for data exchange in industrial settings. Related terms: Secure
Channel, Certificate, Endpoint

Enabling OPC-UA security mitigates risks of man-in-the-middle attacks and unauthorized data access.
Example: An OT engineer configured OPC-UA servers to require client certificates, ensuring that only
authenticated HMIs could read sensor data. Practical steps include generating a PKI hierarchy, configuring
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secure endpoints, and disabling insecure legacy protocols. Challenges: Legacy devices may only support
OPC-DA, necessitating gateways that translate protocols while preserving security, and certificate
management can be complex in large deployments.

Patch Management — The process of acquiring, testing, and deploying software updates to address
vulnerabilities in OT devices and supporting systems. Related terms: Update Cycle, Vulnerability
Remediation, Firmware Upgrade

Effective patch management balances security with operational continuity, often requiring scheduled
maintenance windows. Example: A critical vulnerability in a PLC firmware was mitigated by applying the
vendor's patch during a planned plant shutdown, reducing exposure without impacting production.
Implementation involves maintaining an inventory of patch levels, establishing approval workflows, and
verifying post-patch functionality. Challenges: Many OT devices have long vendor support cycles, limited
rollback options, and may require specialized tools for firmware flashing, making timely patching difficult.

Post-Incident Review — A structured analysis conducted after an incident to evaluate response effectiveness,
identify lessons learned, and improve future preparedness. Related terms: After-Action Report, Lessons
Learned, Continuous Improvement

The review includes timeline reconstruction, root-cause analysis, and assessment of communication and
coordination. Example: Following a ransomware event, the post-incident review uncovered gaps in backup
verification procedures, leading to the implementation of automated backup integrity checks. Practical
steps involve assembling a multidisciplinary review team, documenting findings, and updating the IRP, BCP,
and training programs accordingly. Challenges: Obtaining accurate data from OT systems after an incident
can be hampered by missing logs, and organizational pressures may discourage open discussion of failures.

Root Cause Analysis (RCA) — The systematic process of identifying the underlying reasons for an incident,
beyond the immediate technical trigger. Related terms: Fishbone Diagram, 5 Whys, Fault Tree

RCA helps prevent recurrence by addressing systemic weaknesses. Example: An investigation revealed that a
PLC failure was caused not only by a software bug but also by inadequate environmental controls that
allowed excessive temperature, leading to hardware degradation. Implementation involves gathering
evidence, conducting interviews, and using structured techniques to trace causality. Challenges: In complex
OT environments, multiple interdependent systems can obscure the true origin, and time pressures may
limit thorough analysis.

Recovery Point Objective (RPO) — The maximum acceptable age of data that can be recovered after a
disruption, defining how much data loss is tolerable. Related terms: Data Loss Tolerance, Backup Frequency,
Snapshot

In OT, RPO considerations affect historian backups, configuration archives, and safety logs. Example: A plant
set an RPO of 15 minutes for critical process data, requiring frequent incremental backups of the historian to
meet that target. Practical implementation involves configuring backup schedules, testing restore points,
and aligning RPO with business impact analysis outcomes. Challenges: High-frequency data capture can
strain storage resources, and some OT devices may lack native backup capabilities, necessitating custom
scripts.

Recovery Time Objective (RTO) — The targeted duration within which a system or service must be restored
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after an incident to avoid unacceptable impact. Related terms: Downtime Limit, Service Restoration, SLA
RTOs drive the prioritisation of recovery activities and resource allocation. Example: The RTO for the main
SCADA server was set at 2 hours, prompting the establishment of a hot-standby server ready to assume
control if the primary system fails. Implementation includes defining recovery steps, assigning
responsibilities, and conducting regular failover tests. Challenges: Achieving short RTOs can be difficult
when dependent systems require sequential restoration, and the need for extensive testing may conflict
with production schedules.

Risk Assessment — The systematic identification, evaluation, and prioritisation of risks to OT assets, forming
the basis for mitigation decisions. Related terms: Threat Modelling, Vulnerability Scan, Likelihood Impact
Matrix

A risk assessment considers both cyber threats and safety hazards, producing a risk register that guides
resource allocation. Example: An assessment highlighted that unsecured remote access to a substation’s
DCS posed a high-impact, high-likelihood risk, leading to the deployment of multi-factor authentication
and network segmentation. Practical steps include asset identification, threat enumeration, vulnerability
analysis, and calculation of risk scores. Challenges: Accurately quantifying the impact of cyber incidents on
physical processes, and maintaining the assessment as the OT environment evolves.

Security Information and Event Management (SIEM) — A platform that aggregates, correlates, and analyses
security events from multiple sources to provide real-time visibility and alerting. Related terms: Log
Aggregation, Correlation Engine, Dashboard

In OT, SIEMs must ingest data from industrial protocols, PLC logs, and IT infrastructure to provide a holistic
view. Example: The SIEM correlated a surge in Modbus write commands with a concurrent VPN login from
an unfamiliar IP, generating a high-severity alert for the SOC. Implementation involves creating parsers for
OT log formats, defining correlation rules, and integrating with incident response workflows. Challenges:
Data volume, protocol diversity, and the need to minimise false positives while retaining sensitivity to subtle
attacks.

Situation Awareness — The perception of elements in the environment, comprehension of their meaning,
and projection of their future status, enabling informed decision-making during incidents. Related terms:
Operational Awareness, Real-Time Monitoring, Decision Support

Maintaining situation awareness in OT requires dashboards that display process health, security alerts, and
safety status concurrently. Example: During an intrusion, the incident commander used a unified view
showing PLC status, network traffic heatmaps, and alarm history to assess the evolving threat landscape.
Practical measures include regular status briefings, visualisation tools, and clear communication channels.
Challenges: Information overload, disparate data sources, and the need to balance security concerns with
operational priorities.

Stakeholder Communication — The process of informing internal and external parties about incident status,
impacts, and response actions. Related terms: Incident Reporting, Public Disclosure, Executive Briefing
Effective communication builds trust, ensures regulatory compliance, and coordinates recovery efforts.
Example: The communications team issued an interim notice to regulators and customers detailing the
outage, expected restoration time, and safety measures undertaken. Implementation involves predefined
templates, communication trees, and designated spokespersons. Challenges: Managing sensitive
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information, avoiding speculation, and synchronising messages across multiple departments under time
pressure.

Tabletop Exercise — A discussion-based simulation where participants walk through a hypothetical incident
scenario to evaluate response plans and decision-making. Related terms: Simulation, Scenario Planning,
Role-Play

Tabletop exercises help identify gaps in the IRP, clarify roles, and improve coordination without impacting
live systems. Example: A tabletop scenario involved a ransomware attack on the historian, prompting
participants to discuss containment, backup restoration, and stakeholder notification steps. Practical steps
include selecting realistic scenarios, assigning roles, and debriefing to capture lessons learned. Challenges:
Ensuring realistic assumptions, engaging senior leadership, and translating insights into actionable plan
updates.

Threat Hunting — The proactive search for indicators of malicious activity that have evaded existing
detection mechanisms. Related terms: Hypothesis-Driven Search, Anomaly Investigation, Advanced
Detection

In OT, threat hunting leverages deep knowledge of process protocols and normal operational patterns.
Example: Analysts hypothesised that an attacker might use hidden OPC-UA methods; they queried historical
traffic logs for uncommon method calls and uncovered a stealthy data exfiltration channel. Implementation
includes developing hunting playbooks, using query languages to interrogate logs, and collaborating with
engineering teams for validation. Challenges: Limited visibility into proprietary protocols, the need for
specialised expertise, and the risk of disrupting critical processes during investigative queries.

Triaging — The initial assessment of an alert to determine its severity, credibility, and required response level.
Related terms: Prioritisation, Alert Filtering, Incident Classification

Effective triage reduces response fatigue and focuses resources on high-impact incidents. Example: A SOC
analyst received an alert for an unusual OPC-UA read; after quick verification, the alert was deemed a false
positive caused by a legitimate diagnostic tool, and the incident was closed. Practical steps involve
establishing clear criteria for severity levels, using automated enrichment (e.G., Threat intel lookups), and
documenting triage decisions. Challenges: High alert volumes, limited context for OT alerts, and the need
for rapid yet accurate decision-making.

Vulnerability Management — The continuous process of identifying, assessing, prioritising, and remediating
security weaknesses in OT systems. Related terms: Patch Cycle, Risk Prioritisation, CVE Tracking

A robust vulnerability management program reduces the attack surface and supports compliance
requirements. Example: Regular scans revealed an outdated SSH version on a gateway; the team scheduled
a firmware upgrade and applied an interim access-control rule to mitigate exposure. Implementation
includes asset discovery, vulnerability scanning (including OT-specific tools), risk scoring, and remediation
tracking. Challenges: Scanning tools may interfere with real-time operations, many OT devices lack
vendor-provided patches, and remediation windows are constrained by production schedules.

Whitelisting — The practice of allowing only approved applications, binaries, or processes to execute on a
system, blocking all others by default. Related terms: Application Control, Allowlist, Execution Policy
In OT, whitelisting helps prevent unauthorized code from running on controllers or engineering
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workstations. Example: An engineering laptop was configured to run only signed HMI software; when a
malicious script attempted execution, the endpoint security solution blocked it and generated an alert.
Practical deployment includes creating a baseline of approved software, regularly updating the list, and
integrating with change-management processes. Challenges: Frequent software updates can lead to
operational disruptions if the whitelist is not promptly updated, and some legacy OT applications may lack
digital signatures.

Zero Trust Architecture — A security model that assumes no implicit trust for any user or device, requiring
continuous verification before granting access. Related terms: Micro-Segmentation, Identity-Based Access,
Least-Privilege Enforcement

Applying zero trust to OT involves strict access controls, strong authentication, and monitoring of every
interaction between components. Example: A plant implemented micro-segmentation that required each
PLC to authenticate to the DCS using mutual TLS, ensuring that only verified devices could exchange control
commands. Implementation steps include inventorying all identities, deploying identity-aware proxies, and
enforcing policy-driven access decisions. Challenges: Legacy devices may not support modern
authentication methods, and the increased complexity of policy management can strain operational teams.

YARA Rules — A flexible pattern-matching language used to identify malware or malicious code based on
textual or binary characteristics. Related terms: Signature, Pattern Matching, Threat Detection

In OT, YARA can be applied to scan firmware images, historian archives, and file systems for known
malicious signatures. Example: Analysts wrote a YARA rule to detect a specific ransomware payload that
targeted PLC configuration files; the rule flagged a compromised backup file during routine scanning.
Practical use involves integrating YARA scanning into the forensic workflow and automating scans on newly
acquired assets. Challenges: Creating effective rules for proprietary binaries, avoiding performance impact
on resource-constrained devices, and maintaining rule sets as threats evolve.

Zone-Based Firewall — A firewall configuration that enforces security policies based on predefined network
zones, controlling traffic flow between them. Related terms: Segmentation, Policy Enforcement, Perimeter
Defense

In OT, zones are often defined by functional safety levels, such as safety-critical, supervisory, and enterprise
zones. Example: A zone-based firewall prevented any direct internet-bound traffic from the safety-critical
zone, allowing only specific protocol-filtered communications to the DMZ. Implementation includes
mapping zone requirements, creating explicit allow rules, and regularly auditing firewall policies. Challenges:
Complex rule sets can become difficult to manage, and strict zone enforcement may impact legitimate
cross-zone operations if not carefully designed.
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