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Industrial IoT Security: Protecting OT
Networks

Executive briefing — CISOs and plant security leaders | ~20 min
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Why OT Security Is a Different Discipline
Safety and availability outrank confidentiality — a control loop going down can halt production or endanger
workers

Many field devices run proprietary or legacy protocols (Modbus, DNP3, PROFINET) never designed with
authentication in mind

Equipment lifecycles run 15-25 years, far outlasting the IT refresh cycle and typical support windows

A control system reboot or patch can stop a production line, so change windows are measured in months, not
days

IT security tooling built for endpoints and browsers often does not understand OT protocols or device behavior
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IT and OT Have Converged Whether We
Planned For It or Not

Historian data, remote dashboards, and vendor cloud links now bridge networks once kept physically separate

The old assumption of an 'air gap' rarely holds once you trace every wireless link, laptop, and USB port

Convergence brings real business value — predictive maintenance, remote diagnostics — but also a shared
attack surface

A compromise that starts in an IT mailbox can pivot into OT if segmentation is weak or undocumented

Security strategy has to treat IT and OT as one connected risk surface, governed with different rules

Aravind Raghunathan 03 / 15 https://aravind-r.com



4  /  1 5

Segmentation: The First Line of Defense
The Purdue Model (or a simplified zone/conduit approach) remains the reference architecture for layering IT, DMZ,
and OT

Industrial DMZs should broker all data exchange between business systems and the control network — no direct
links

Segment further within OT itself, by process area or safety criticality, so one compromised cell cannot reach
another

Firewalls and data diodes belong at every conduit, with rules reviewed on a fixed cadence, not left as tribal
knowledge

Segmentation should be validated periodically through network traces and firewall rule audits, not assumed
correct
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You Cannot Protect What You Cannot See
Most industrial environments carry a meaningful population of unmanaged or undocumented devices — vendor
gateways, contractor laptops, sensors added outside change control

Passive network monitoring (no active scanning of fragile devices) is the safer method for building an asset
inventory in OT

An accurate asset inventory is the prerequisite for vulnerability management, segmentation validation, and
incident response

Asset visibility should capture make, model, firmware version, and communication pattern, not just an IP address

Treat asset discovery as a continuous process — new devices and shadow connections appear between formal
audits
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Attack Vectors Specific to Industrial
Environments

Compromised vendor remote-access tools are a recurring entry point, since third parties often need broad
connectivity to support equipment

Engineering workstations are high-value targets — compromise one and an attacker can push logic changes to
controllers

Removable media (USB) remains a live vector for crossing air gaps during maintenance and firmware updates

Malware built for IT can cause OT disruption as collateral damage even when OT was never the intended target

Living-off-the-land techniques inside OT are harder to catch because OT networks generate far less security
telemetry by default
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Vulnerability Management Without the Luxury
of Downtime

Patching on the IT cadence is often not possible — many controllers cannot be patched without a scheduled
outage or vendor sign-off

Prioritize by exploitability and exposure, not just CVSS score — a critical CVE on an isolated, non-routable device
is lower urgency than a moderate one facing the DMZ

Compensating controls (segmentation, monitoring, access restriction) are the default posture between patch
windows, not a fallback

Align patch cycles with planned maintenance and turnaround windows so security work rides on outages the
plant already has

Maintain a documented risk acceptance process for vulnerabilities that will remain unpatched for extended
periods
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Secure Remote Access for Vendors and
Technicians

Vendor and OEM remote access is a routine operational need, and one of the most common paths attackers
actually use

Standardize on a single, brokered remote-access gateway with MFA and full session logging instead of vendor-
specific VPNs and modems

Access should be just-in-time and scoped to a specific device or work order, not standing connectivity into the
whole OT zone

Every remote session should be visible to plant security in real time, with the ability to terminate it immediately

Review and revoke stale vendor accounts and credentials on a fixed schedule — orphaned access is a recurring
audit finding
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Monitoring and Anomaly Detection Built for
OT Traffic

OT traffic is highly predictable — the same devices talking the same protocols in the same patterns — which
makes deviation easier to spot than in IT

Passive, protocol-aware monitoring can flag unauthorized configuration changes, new devices, or unusual
command sequences without touching fragile equipment

Baseline normal traffic first; alerting without a baseline produces noise that gets tuned out or ignored

Feed OT alerts into the same SOC as IT, but with analysts trained to interpret industrial protocols and process
context

Monitoring is a detection layer, not a substitute for segmentation and access control — it tells you when
prevention has failed

Aravind Raghunathan 09 / 15 https://aravind-r.com



1 0  /  1 5

Incident Response When Production Cannot
Simply Stop

OT incident response plans must weigh safety and continuity alongside containment — isolating a segment can
itself halt production

Define in advance who has authority to take a production line offline for security reasons, and under what
conditions

Maintain offline, tested manual fallback procedures for critical processes in case digital control has to be disabled

Run joint IT/OT/safety tabletop exercises at least annually so response roles are rehearsed before a real event

Preserve forensic evidence (logs, device images) in a way that does not conflict with restart and safety procedures
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Regulatory and Compliance Drivers
Frameworks such as IEC 62443, NIST CSF, and NERC CIP (where applicable) increasingly shape what auditors
and insurers expect from OT programs

Sector-specific regulation is tightening globally, with a general trend toward mandatory incident reporting for
critical infrastructure operators

Cyber insurance underwriters are asking more detailed OT security questions during renewal, affecting premiums
and coverage

Compliance should be treated as a floor, not the target — meeting a framework does not guarantee resilience
against a real incident

Map current controls against the chosen framework to identify gaps before an auditor or insurer does it for you
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Building the Business Case Internally
Frame OT security investment in terms plant and finance leaders already use — unplanned downtime, safety
incidents, insurance terms — not IT jargon

Illustrative scenario: a mid-size manufacturer loses a single production line for several days after a preventable OT
incident, a cost order of magnitude finance leaders recognize immediately, not a documented case study

Industry-reported ranges suggest OT incidents tend to cause longer recovery times than typical IT incidents, due
to physical restart and safety verification steps — treat this as directional, not a precise benchmark

Position security spend as protecting uptime and safety margin, which plant operations leaders are already
accountable for

Secure a joint sponsor from both IT/security and plant operations — programs owned by only one side stall at the
handoff
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A Practical OT Security Roadmap
Phase 1 (0-6 months): asset inventory, passive monitoring deployment, and a segmentation gap assessment

Phase 2 (6-12 months): close highest-risk segmentation gaps, stand up brokered remote access, formalize
vulnerability triage process

Phase 3 (12-24 months): mature detection and response — OT-aware SOC integration, tested incident response
playbooks, tabletop cadence

Sequence by risk reduction per effort, not by what is easiest to buy — visibility and segmentation come before
advanced detection tooling

Revisit the roadmap annually against the threat landscape, plant expansion plans, and any regulatory changes
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Common Pitfalls to Avoid
Treating OT security as an IT project handed down without plant operations involvement — adoption stalls without
operator buy-in

Deploying active vulnerability scanners against legacy controllers, which can crash fragile devices never tested
against that traffic

Buying detection tooling before establishing basic segmentation and asset visibility — alerts without context are
not actionable

Assuming a single project or vendor engagement 'solves' OT security rather than establishing an ongoing program
with a cadence

Underestimating change management — plant staff need training on new access procedures or they will find
workarounds

Aravind Raghunathan 14 / 15 https://aravind-r.com



1 5  /  1 5

Next Steps and the Ask
Commission a joint IT/OT asset visibility and segmentation assessment within the next quarter as the foundation
for every subsequent decision

Establish a standing IT/OT security governance forum with named executive sponsors from both security and
plant operations

Approve budget and scope for a brokered remote-access solution to close the highest-frequency vendor access
gap first

Schedule the first joint IT/OT/safety tabletop exercise within 90 days to test current response readiness

Return in one quarter with assessment findings and a prioritized, funded roadmap for executive sign-off
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