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Detailed Explanation

The Cybersecurity Baseline for Grid-Interactive Controls bridges the gap between generic industrial

cybersecurity standards and the unique operational technology (OT) and information technology (IT)

convergence found in modern smart buildings. IEC 62443-3-3 defines 11 System Security Requirements

(SSRs), each mapped to one or more Security Levels (SL-0 through SL-2), which reflect increasing rigor

based on risk assessment outcomes. For grid-interactive systems—such as those using IEEE 2030.5,

OpenADR, or ASHRAE Standard 135 (BACnet) for demand response, DER coordination, and real-time

load management—this baseline tailors SSRs to address threats like unauthorized command injection,

time-synchronized denial-of-service, or manipulation of grid-setpoint signals. Key adaptations include

defining asset-specific trust boundaries (e.g., between Building Management Systems and Utility APIs),

enforcing cryptographic authentication for grid command channels, and implementing secure firmware

update mechanisms for edge controllers. The baseline also integrates lifecycle considerations—such as

secure commissioning, configuration hardening, and decommissioning protocols—to ensure end-to-end

protection across deployment phases. Furthermore, it supports conformance verification via testable

criteria (e.g., 'All TLS 1.2+ connections must enforce mutual authentication using X.509 certificates

issued by a trusted PKI') and enables third-party certification against recognized assurance levels (e.g.,

ISA/IEC 62443-4-1 compliance).

Key Components

# Component

1 System Security Requirement (SSR) Mapping Matrix
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# Component

2 Security Level (SL-T) Assignment Framework

3 Grid-Interactive Control Profile (GICP)

Applications

# Application

1 Demand Response System Hardening

2 Distributed Energy Resource (DER) Integration Security

3 Building-to-Grid (B2G) Communication Protocol Validation

Related Concepts

# Concept

1 IEC 62443-3-3

2 Grid-Interactive Building Energy Systems (GIBES)

3 Security Level Target (SL-T)
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