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1. Introduction

India’s power grid is no longer an electromechanical system.
It's a complex web of connected substations, remote terminal units, intelligent electronic devices, and
SCADA control centres, the digital nervous system that powers a nation of 1.4 billion.

With the Green Energy Corridor, Revamped Distribution Sector Scheme (RDSS), and rapid grid
automation, operational technology (OT) has merged with enterprise IT. This transformation has brought
efficiency and a new dimension of risk.

While most utilities now follow formal audits and compliance programs, checklist compliance alone no
longer guarantees resilience. The cyber landscape changes faster than an audit cycle, and attackers
exploit the very blind spots that pass formal inspection.

It's time for utilities, regulators, and OEMs to move beyond audit toward measurable OT cyber maturity.
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2. The Compliance Landscape: A Strong Spine, Weak Muscles

India has built one of the world’s most comprehensive regulatory frameworks for the power sector’s
cybersecurity. Six major standards and directives define what “good” looks like, but none of them alone

ensures sustained readiness.

\ Framework H Custodian / Year H Intent \

CEA Cyber Security Central Electricity
Guidelines (2021) Authority

Mandates governance, CISO role, audit frequency,
and zoning.

CERT-In Directions (2022) |MeitY / CERT-In

Legal mandate for 6-hour incident reporting, log
retention, and time sync.

NCIIPC CII Controls v2.0
(2023) NTRO / NCIIPC

Forty baseline controls for Critical Information
Infrastructure.

IEC 62443 (ISA-99 Series) |IEC TC 65

Global OT standard for zones, conduits, and
component security.

ISO/IEC 27001 (2022) I2870 /IEC JTC 1 SC :igzjgﬁqnednitlon: policy, risk, continual
ISO/IEC 27019 (2024) '2870 NEC JTC 1 SC |le e rgy-specific adaptation of 27002: 2022.

Together, they give India a firm spine of compliance. But without continuous assessment, that spine lacks

the muscle to react and adapt when attacked.
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3. Why Audits Alone Fall Short

Traditional audits answer “Did we implement the control?”
Maturity assessments ask, “Is the control effective today, and can it adapt tomorrow?”

| Audit View | Maturity View |
|One-time, checklist-based. ||Continuous, metrics-driven. |
\Focuses on presence of controls.HFocuses on capability and improvement.\
\Detects non-compliance. HDetects stagnation. |
IProduces reports. |Produces insight. |

In the OT world, where field relays and PMUs communicate hundreds of times per second, a control that
worked last quarter may silently fail today.

Attackers count on that delay, and they often strike between audits.
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4. The Standards Themselves Expect Continuous Improvement

Every modern framework already embeds the expectation of maturity:

o CEA 2021 mandates a Cyber Security Management System, by definition, a continual-
improvement cycle.

CERT-In 2022 requires ongoing time-synchronization and incident readiness.

NCIIPC 2023 introduces capability maturity levels for its 40 controls.

IEC 62443-2-1 defines the security program lifecycle: Plan, Implement, Assess, Improve.
ISO/IEC 27001 (2022) clause 10 is titled Improvement.

ISO/IEC 27019 (2024) adds measurement and monitoring expectations to each control.

The direction is clear: maturity is not optional; it is built into the DNA of compliance.
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5. What OT Cyber Maturity Looks Like

Maturity isn’t a badge it's an operational capability.

A mature grid operator can anticipate, absorb, and recover from cyber incidents without waiting for
external guidance.

\ Domain H Audit Outcome H Mature Outcome
Asset Visibility Static inventory Real-time asset map with anomaly alerts.
spreadsheet.
Network Firewall rules . :
. Zones continuously monitored for lateral movement.
Segmentation documented.
User list reviewed PAM with session analytics, MFA, and behavioural
Access Control .
annually. baselines.
\Incident Response HIR plan approved. HIR plan tested, metrics captured, lessons re-applied. \
\Time Integrity HNTP configured. HMuIti-source PTP + GPS validation with drift alarms. \
Vendor Access VPN accounts issued. E),(Apl\i/'l‘;/controlled remote sessions with recording and
\Training HAnnuaI awareness email. HRoIe-based OT drills and red-team simulations. \

This shift from compliance evidence to operational evidence defines the difference between “secure” and
“secure enough.”
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6. The Continuous Maturity Loop

Parity Systems models maturity as a loop, not a ladder, a living feedback cycle that aligns with 1ISO’s
Plan-Do-Check-Act and IEC 62443-2-1 lifecycles.

Assess — Establish baseline against CEA 2021 / IEC 62443 domains.
Architect — Implement zoning and secure conduits.

Harden — Apply configuration baselines, patch, and credential control.
Operationalise — Integrate telemetry, logging, and CERT-In reporting.
Re-Assess — Measure effectiveness, adjust risk posture, repeat.

RN =

Each loop tightens the organisation’s resilience curve and quantifies progress a language both engineers
and regulators understand.
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7. Integrating the Six Frameworks into One Maturity Map

\ Layer H Framework Alignment H Primary Outcome \
. CEA 2021 + CERT-In ||Clear accountability, rapid incident reporting, 180-
Governance & Compliance 2022 day log retention
Xntlcal Infrastructure NCIIPC v2.0 (2023) |[Compliance with 40 baseline Cll controls.
ssurance
Architecture & Controls IEQ 62443 (1-4 NetV\(ork zoning, security levels, component
series) requirements.
Information Security ISO/IEC 27001 (2022) |Risk-based ISMS framework.
Management
azg[;:i%rsAdaptatlon & ISO/IEC 27019 (2024) |[Energy-specific control mapping and measurement.

A unified maturity map lets utilities measure how well each layer performs rather than just confirm that it
exists.
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8. For the CIO, CISO, and Grid Engineer

Audits prove existence; maturity proves endurance.

Compliance will satisfy regulators; maturity satisfies reality.

Measure quarterly. Benchmark annually. Improve continuously.

Integrate CERT-In reporting and OT telemetry into one SOC fabric.

Use CEA 2021 as foundation, NCIIPC 2023 for criticality, IEC 62443 + ISO/IEC 27019 for
technical benchmarking, and ISO/IEC 27001 for governance glue.

In the age of digitised substations, cyber readiness is no longer a pass-fail exam it’s a living process of
adaptation.
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9. Conclusion

India’s grid is entering an era of distributed generation, intelligent substations, and predictive
maintenance. The same connectivity that enables real-time efficiency also invites real-time threats.

The future of grid cybersecurity will not be decided in audit reports, but in how quickly and effectively
organisations can measure and mature their defences.

Audit answers “Are we compliant?”
Maturity answers “Are we ready?”

For a nation whose lifeline is electricity, only the latter keeps the lights on.

10. About Parity Systems

Parity Systems helps utilities and critical infrastructure operators bridge the gap between compliance and
resilience.

Our frameworks align national mandates (CEA, CERT-In, NCIIPC) with global standards (IEC 62443,
ISO/IEC 27019, 27001) to deliver measurable OT cyber maturity.
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