NERC CIP Overview
Summary

The North American Electric Reliability Corporation Critical Infrastructure Protection
(NERC CIP) standards are a set of cybersecurity and physical security requirements designed to
protect the reliability and security of the North American bulk electric system (BES).
Administered by NERC, a not-for-profit entity under oversight from the Federal Energy
Regulatory Commission (FERC) in the U.S. and Canadian regulators, NERC CIP standards
safeguard critical cyber assets and physical infrastructure (e.g., control centers, substations) that
could impact the grid if compromised. Initially developed in 2006 and updated regularly (current
versions as of October 2025: CIP-002-5.1a to CIP-014-3, with CIP-015-1 pending approval),
they address risks like cyberattacks, insider threats, and physical sabotage. Non-compliance can
lead to significant fines (up to $1.5 million per violation per day in the U.S.) and reputational
damage.

Key Requirements

NERC CIP consists of 14 active standards (CIP-002 to CIP-014, with CIP-015 proposed), each
addressing specific security aspects. Below is a summary of key requirements, grouped by focus:

1. CIP-002: BES Cyber System Categorization:
o Identify and categorize BES Cyber Systems (e.g., high, medium, low impact)
based on their potential impact on grid reliability.
o Maintain an inventory of critical cyber assets (e.g., control systems, SCADA).
2. CIP-003: Security Management Controls:
o Establish a cybersecurity program with documented policies, leadership oversight,
and delegated authority.
o Implement security awareness training and access controls for low-impact
systems.
3. CIP-004: Personnel and Training:
o Conduct background checks and security training for personnel with access to
critical cyber assets.
o Maintain access authorization records and revoke access promptly upon role
changes.
4. CIP-005: Electronic Security Perimeter(s):
o Define and secure electronic security perimeters (ESPs) around critical cyber
assets using firewalls and access controls.
o Implement multi-factor authentication (MFA) for remote access.
5. CIP-006: Physical Security of BES Cyber Systems:
o Protect physical access to critical assets with measures like card readers, locks,
and monitoring.
o Maintain visitor logs and restrict unauthorized entry.
6. CIP-007: Systems Security Management:
o Apply security patches, manage ports/services, and monitor for malicious code.
o Log and review system events for anomalies.



7. CIP-008: Incident Reporting and Response Planning:
o Develop and test cyber incident response plans.
o Report significant incidents to NERC and the Electricity Information Sharing and
Analysis Center (E-ISAC) within specified timelines.
8. CIP-009: Recovery Plans for BES Cyber Systems:
o Create and test recovery plans for critical cyber assets, including backups and
restoration procedures.
9. CIP-010: Configuration Change Management and Vulnerability Assessments:
o Monitor and document system configuration changes.
o Conduct regular vulnerability assessments (at least annually) and remediate
findings.
10. CIP-011: Information Protection:
o Protect sensitive data (e.g., system configurations, credentials) through encryption
and access restrictions.
o Dispose of data securely when no longer needed.
11. CIP-012: Communications Between Control Centers (effective 2023):
o Secure communications between control centers using encryption and
authentication to mitigate man-in-the-middle attacks.
12. CIP-013: Supply Chain Risk Management:
o Assess and mitigate cybersecurity risks in vendor supply chains (e.g., software,
hardware).
o Include security clauses in vendor contracts.
13. CIP-014: Physical Security:
o Conduct risk assessments for physical threats to critical facilities (e.g.,
substations).
o Implement protective measures like fencing or surveillance.
14. CIP-015: Cyber Security — Internal Network Security Monitoring (proposed, pending
2025):
o Monitor internal network traffic for anomalies to detect insider threats or lateral
movement.

Compliance Process:

o Entities must submit annual compliance reports, undergo audits (every 3 years for
high/medium-impact systems), and maintain evidence of adherence.
o Self-certification, spot checks, or third-party assessments may be required.

Who Is Affected

o Responsible Entities:

o Bulk Electric System Owners/Operators: Utilities, transmission operators,
generator owners, balancing authorities, and regional entities in the U.S., Canada,
and parts of Mexico.

o Examples: Independent System Operators (ISOs), Regional Transmission
Organizations (RTOs), municipal utilities, and private energy companies.

e Specific Assets:



o High/medium-impact BES Cyber Systems (e.g., control centers, large substations)
and low-impact systems (e.g., smaller facilities) as categorized under CIP-002.
e« Employees and Contractors:
o Personnel with access to critical cyber or physical assets, including IT staff,
engineers, and third-party vendors.
o Regulators and Auditors:
o NERC, FERC, and regional entities (e.g., WECC, NPCC) oversee compliance.
o Qualified auditors (e.g., NERC-approved firms) conduct assessments.
e Impact of Non-Compliance:
o Fines up to $1.5M per violation per day (U.S.).
o Corrective actions, mandatory improvements, or operational restrictions.
o Reputational and reliability risks impacting grid stability.

Relevance to Scholarships: If your scholarship program targets energy sector students or
partners with utilities (e.g., for funding or internships), understanding NERC CIP compliance can
ensure secure data handling when collecting sensitive information (e.g., via a website with
payment processing). (Clarification: NERC CIP relevance to scholarships is contextual and applies
primarily when partnering with energy-sector entities.)

Informational Resources

o NERC Official Website: nerc.com/pa/Stand/Pages/CIPStandards.aspx (free access to
standards, implementation guides, and FAQs).
e NERC Compliance and Enforcement: nerc.com/pa/comp/Pages/default.aspx (audit
guides, violation reports, and compliance tools).
o E-ISAC: eisac.com (threat intelligence, incident reporting, and cybersecurity resources
for the energy sector).
e FERC CIP Resources: ferc.gov/industries-data/electric/industry-activities/critical-
infrastructure-protection-cip (regulatory updates and orders).
e Training and Tools:
o NERC CIP Training Webinars (nerc.com/pa/Train/Pages/default.aspx)—free/low-
cost sessions for compliance.
o SANS Institute: CIP-specific cybersecurity courses (sans.org).
o Compliance templates and checklists from WECC (wecc.org) or NPCC
(npcc.org).
e Industry Guides:
o “NERC CIP Compliance Guide” (free PDFs from vendors like Tripwire or
Fortinet).
o DOE Cybersecurity Capability Maturity Model (C2M2) for self-assessment
(energy.gov/ceser/c2m?2).
e Community Resources: NERC CIP User Groups and forums via E-ISAC or regional
reliability organizations for peer support.



