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INTRODUCTION 

The North American Electric Reliability Corporation is responsible for ensuring the reliability 

and security of the bulk power system across North America. As part of this mission, NERC 

develops and enforces the Critical Infrastructure Protection (CIP) standards, which detail 

essential cybersecurity controls. Entities registered with NERC, such as utilities, 

transmission operators, and electric generation companies, must comply with these 

standards. 

NERC CIP standards address a wide range of security aspects including asset identification, 

network perimeter protection, secure system management, incident response, and supply 

chain risk mitigation. The ultimate goal is to protect North American Bulk Electric System 

(BES) operations from outages, equipment damage, and other threats caused by 

cyberattacks. 
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NERC CIP STANDARDS 

NERC CIP standards are numbered from CIP-002 to CIP-014, each focusing on a different 

aspect of cybersecurity: 

CIP-002: BES Cyber System Categorization 

CIP-003: Security Management Controls 

CIP-004: Personnel & Training 

CIP-005: Electronic Security Perimeter(s) 

CIP-006: Physical Security of BES Cyber Systems 

CIP-007: System Security Management 

CIP-008: Incident Reporting and Response Planning 

CIP-009: Recovery Plans for BES Cyber Systems 

CIP-010: Configuration Change Management and Vulnerability Assessments 

CIP-011: Information Protection 

CIP-013: Supply Chain Risk Management 

CIP-014: Physical Security 

These standards work collectively to ensure that critical systems are identified, secured, 

monitored, and protected through a comprehensive set of requirements and best practices. 

NERC CIP standards help secure the BES by ensuring a consistent baseline of 

cybersecurity practices. They compel organizations to: 

▪ Identify critical assets and systems. 

▪ Establish secure perimeters around sensitive environments. 

▪ Enforce strong access control and authentication. 

▪ Manage vulnerabilities, apply patches, and secure system configurations. 

▪ Protect sensitive data and implement robust incident response and recovery plans. 

▪ Mitigate risks introduced through supply chain vendors. 

By adhering to CIP requirements, organizations minimize the likelihood and impact of cyber 

incidents, thus preserving the reliable generation, transmission, and distribution of electric 

power. 
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CONNEXONE IN NERC CIP 

Connexone Data diode is a hardware device that enforces one-way data flow between two 

different security level network segments. Unlike firewalls or other software-based controls, 

Connexone provide a physical, unidirectional gate for data transmission, allowing information 

to move from a protected (high-security) network to a less secure (low-security) network 

without the possibility of return traffic. 

Common use cases include secure transfer of operational data—such as SCADA telemetry, 

event logs, or situational awareness data—from a highly secure control network to a 

corporate IT or monitoring network. By design, Connexone ensures no reverse channel 

exists, eliminating the risk of inbound cyber threats from external networks. 

Use of data diodes can greatly assist in achieving NERC CIP compliance. Their inherent 

one-way communication model provides a powerful means to simplify and strengthen 

compliance strategies. By limiting connectivity to a single outbound direction, Connexone 

data diodes reduce the complexity of electronic security perimeters, tighten access control, 

and lower the risk of malicious code entering critical environments.Eenforcing a physical, 

hardware-based security boundary that does not rely solely on software rules or 

configurations, Connexone offer a distinct security advantage, reducing both the complexity 

of compliance and the risk of configuration errors. 

Key CIP requirements focus on establishing secure electronic security perimeters (CIP-005), 

managing system security controls and access points (CIP-007), and protecting sensitive 

information (CIP-011). Each of these areas can be bolstered by the presence of a 

Connexone data diode. When deployed effectively, Connexone not only supports 

compliance efforts, but can also streamline operational processes, reduce administration 

overhead, and enhance overall cyber resilience. 

In practice, this means that an entity can rely on a Connexone data diode to safely transfer 

critical operational data out of a secure zone without opening inbound channels that could 

be exploited by attackers. Connexone’s one-way enforcement simplifies network 

segmentation, minimizes the attack surface, and helps ensure that sensitive assets remain 

insulated from external threats. Connexone provides tangible and measurable value in the 

context of CIP compliance and beyond, contributing to a more secure and reliable grid. 

Let’s check these three key standards.   
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CIP-005 (ELECTRONIC SECURITY PERIMETER) 

 

CIP-005 emphasizes establishing and protecting Electronic Security Perimeters (ESPs) 

around BES cyber systems. Entities must identify all external routable connectivity and 

implement robust controls to manage electronic access. This involves defining Electronic 

Access Points (EAPs), implementing access rules and controls, and monitoring any 

communication that crosses the perimeter. 
 

Connexone data diode can serve as a specialized EAP that permits data to flow out of the 

ESP (e.g., sending telemetry or system status data to a monitoring network) but never allows 

traffic back in. This inherently enforces a strict policy of no inbound communication, thus 

removing the need for complex firewall rules to block and monitor inbound connections. By 

physically preventing reverse traffic, Connexone significantly simplifies the compliance 

narrative: the EAP is inherently secure. 

 

Imagine a transmission operator’s control center that continuously generates operational 

data (such as line load measurements, substation statuses, or performance metrics) that 

must be shared with a corporate analytics platform. Normally, establishing a bidirectional link 

would require a firewall with carefully tuned and maintained rules to prevent malicious 

inbound traffic. With a Connexone data diode, the control center’s data can flow out to the 

corporate analytics network for real-time insights, but Connexone data diode ensures no 

remote commands or malware-infected traffic can return to the control center environment. 

This drastically reduces the complexity of meeting CIP-005 requirements and fortifies the 

perimeter against external threats. 

 

 

CIP-007 (SYSTEM SECURITY MANAGEMENT) 

 

CIP-007 focuses on managing system security through measures such as controlling ports 

and services, applying security patches, preventing malicious code, and protecting against 

unauthorized access. These requirements can be challenging due to the need to limit 

potential attack vectors and continually ensure that no vulnerable services remain exposed. 

 

By enforcing one-way data flow, Connexone data diodes eliminate the need for multiple 

inbound ports and complex firewall configurations that could be exploited if misconfigured. 

With fewer external services exposed to the outside world, there’s a reduced risk of malware 

infiltration or exploitation of unpatched vulnerabilities. The diode effectively “shrinks” the 

attack surface. This simpler perimeter, with fewer avenues of external communication, 

makes it easier to maintain compliance with CIP-007 requirements, as fewer potential 

vulnerabilities need to be managed and fewer patches are critical for external-facing 

services. 

 

Consider a generation operator that regularly applies patches and security updates to their 

http://www.connexite.co.uk/


  
 
 NERC CIP COMPLIANCE WITH CONNEXONE   

 
 
 PUBLIC 7/12 
 www.connexite.co.uk 

critical systems. Without a data diode, the operator might rely on a bidirectional connection 

to a patch management server or a vendor’s remote support system. Such connections must 

be tightly controlled and continuously monitored, creating an administrative burden. By using 

Connexone data diode, the operator can securely push system configuration data, logs, and 

alerts outward to a security operations center (SOC) or vendor network for analysis without 

creating a route for inbound attacks. Any inbound patch delivery or update process can be 

handled by physically transferring approved patches into the environment or via other 

controlled methods such as another data diode which hides, internal architecture to outer 

world, ensuring no unauthorized or malicious data flows inward. This setup simplifies both 

ongoing security management and CIP-007 compliance efforts. 

 

CIP-011 (INFORMATION PROTECTION) 

 

CIP-011 requires entities to protect the confidentiality and integrity of BES cyber system 

information (BCSI). Protecting sensitive configuration files, network diagrams, operational 

data, and security logs is crucial. Ensuring that this data cannot be accessed or exfiltrated by 

unauthorized parties is a key aspect of compliance. 

 

Connexone data diode creates a physical barrier that prevents attackers from reaching back 

into the secured network to access sensitive information. While it still allows controlled 

outbound flow of operational data or logs (e.g., sending security event data to a corporate 

data historian for analysis), Connexone ensures that sensitive BCSI stored in the ESP 

cannot be remotely queried or extracted by external adversaries. This one-way model 

ensures that any information shared outside the secure zone is done so under tightly 

controlled conditions, reducing the risk of data leakage or unauthorized access. 

 

Picture a scenario where a balancing authority maintains critical operational configurations 

and sensitive network diagrams within an ESP. These documents are essential for 

managing grid stability and must remain confidential. If an adversary attempts to use spear-

phishing, zero-day exploits, or other tactics to gain remote access and exfiltrate this 

information, Connexone stops them cold. Even if the attacker compromises a less secure 

network segment outside the diode, they have no path into the ESP to retrieve sensitive 

data. The balancing authority can still send sanitized, aggregated information out to a secure 

reporting platform or compliance audit repository but never has to worry about inbound data 

theft. This setup supports CIP-011 compliance by ensuring that sensitive information stays 

locked down and inaccessible from the outside world. 

By integrating Connexone data diodes into their network architecture, entities subject to 

NERC CIP requirements can simplify their compliance strategies. Whether it’s establishing a 

more robust and easily managed electronic security perimeter (CIP-005), streamlining 

system security management tasks (CIP-007), or ensuring that sensitive data remains 

protected at all times (CIP-011), data diodes deliver tangible security and compliance 

advantages in real-world operations. 
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OTHER STANDARDS 

Although indirectly related with the use of data diode, other CIP standarts are also indirectly 

supported by Connexone. Here is a quick list of Connexone contribution to remaining items. 

CIP-002 (Categorization): While data diodes do not affect asset impact 

categorization, they enhance security measures once critical BES Cyber Systems 

are identified. 

CIP-003 (Security Management Controls): Even at low-impact sites, a data diode 

adds a layer of protection, demonstrating proactive security measures. 

CIP-008 (Incident Response): By reducing potential attack vectors, data diodes limit 

the severity and frequency of incidents, making incident response and containment 

more effective. 

CIP-010 (Configuration Management): A simpler network configuration with fewer 

bidirectional connections makes it easier to maintain secure baselines and perform 

vulnerability assessments. 

CIP-013 (Supply Chain Risk Management): Data diodes can help mitigate risk if 

compromised components enter the environment, as attackers cannot communicate 

back into the secured network. 

CIP-014 (Physical Security): Although this standard target physical protection, 

robust electronic boundaries created by data diodes complement physical security 

controls and contribute to overall resilience. 
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PRACTICAL USE CASES  

FOR DATA DIODES IN NERC CIP-ENFORCED ENVIRONMENTS 

Connexone data diodes can be integrated into various segments of the power infrastructure 

to reinforce NERC CIP compliance and security strategies. Although their primary function is 

ensuring unidirectional data flow, Connexone supports numerous operational and 

administrative objectives within the bulk electric system environment. 

CONTROL SYSTEM DATA EXPORT 

A common scenario involves securely transmitting operational data—such as SCADA 

telemetry, event logs, and system status indicators—from a high-security operational 

technology (OT) network to a lower-security IT environment. For instance, a generation plant 

operator may need real-time generation output data for corporate analytics, billing, or 

forecasting systems. By placing Connexone data diode at the boundary between the OT 

network (where BES Cyber Systems reside) and the enterprise IT network, operators can 

continuously feed valuable operational information outward without ever exposing critical 

control systems to inbound connections. This ensures strict adherence to CIP-005 while 

simultaneously allowing business units to access essential operational metrics. 

SECURE COMPLIANCE REPORTING AND AUDITING 
NERC CIP compliance often requires maintaining records, logs, and other evidence to 
demonstrate adherence to standards. Connexone data diodes can facilitate the secure 
export of compliance data (such as system configuration files, user access logs, or change 
management records) to a separate network or system where auditors, compliance teams, 
or regulatory authorities can review them. By using Connexone, the compliance network 
can receive all the necessary information without granting it any inbound path back into the 
critical infrastructure environment. This arrangement helps streamline CIP-008 (incident 
reporting) and CIP-010 (configuration management) processes by ensuring timely, secure 
access to the data needed for audits and investigations. 

INTER-NETWORK SEGMENTATION FOR MULTI-SITE OPERATIONS 
In large utilities or regional transmission organizations, multiple sites and substations 
generate a vast amount of operational data. Connexone data diodes can create secure one-
way flows from field substations to centralized monitoring facilities. This segmented 
approach simplifies the design of Electronic Security Perimeters for each site and ensures 
that any threat originating in the larger corporate or partner ecosystem cannot infiltrate the 
critical control environments. Connexone supports industry standard tunneling protocols for 
remote data transfer. Here, Connexone supports CIP-005 and CIP-007 by sharply reducing 
the complexity of electronic access controls and minimizing opportunities for malware 
infiltration. 
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VENDOR AND SUPPLY CHAIN INTERACTIONS 
CIP-013 emphasizes managing supply chain risks. When vendors need access to logs, 
performance data, or diagnostic information for troubleshooting or updating systems, a 
Connexone data diode can provide a safe means of delivering that data outward without 
permitting any inbound commands or unauthorized access. For example, a turbine 
manufacturer might need operational performance data to recommend maintenance 
schedules. With a data diode in place, they receive all the information they need without 
posing a security risk to the operational environment, thereby mitigating supply chain-
related threats. 

ENHANCING DEFENSE-IN-DEPTH STRATEGIES 
Connexone data diodes augment existing cybersecurity measures—such as firewalls, 
intrusion detection systems (IDS), and demilitarized zones (DMZs)—by adding a physical, 
hardware-enforced layer of security. In a layered security architecture, Connexone ensures 
that even if other defenses fail, attackers cannot establish a two-way communication 
channel into the protected environment. This collaboration supports the broader principles 
behind multiple CIP standards and reinforces the philosophy of defense-in-depth. 
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IMPLEMENTATION CONSIDERATIONS 

Adopting data diodes in a NERC CIP-regulated environment involves careful planning, 

integration, and ongoing management. Following considerations can help ensure that the 

transition is smooth, compliant, and optimally beneficial. 

ARCHITECTURAL PLANNING AND PLACEMENT 

Determining where to place the data diode in your network is crucial. Typically, it sits at a 

boundary where sensitive BES Cyber Systems reside on one side, and less secure or 

external networks sit on the other. Common placements include: 

o Between Control System (ESP) and Enterprise IT Networks 
o Between Field Substations and Central Monitoring Facilities 
o Between Operational Zones and Third-Party/Vendor Access Points 

The chosen placement should reflect both security and business needs. For instance, if 

frequent data exports are required for compliance or operational analytics, positioning the 

diode near a critical data repository or historian can streamline the process. 

INTEGRATION WITH EXISTING SECURITY CONTROLS 

Connexone data diode does not replace firewalls, IDS/IPS, or other cybersecurity tools; it 

complements them. Consider how the diode will interact with existing controls and 

processes. For example, if you currently rely on firewall rules to manage outbound flows, 

Connexone can simplify those rules by providing guaranteed unidirectionality. Similarly, 

make sure that IDS devices monitoring outbound traffic are positioned appropriately and that 

security logging occurs on both sides of the diode to maintain full visibility. For a detailed 

data diode and firewall comparison, please access into Connexone support web site.  

COMPLIANCE DOCUMENTATION AND RECORD-KEEPING 

NERC CIP emphasizes thorough documentation. Adding a Connexone data diode to your 

environment may require updating network diagrams, Electronic Security Perimeter 

definitions, and access control lists. Under CIP-010’s configuration management 

requirements, record the diode’s deployment, configurations, and changes. Clearly 

document how Connexone supports CIP objectives to demonstrate a well-reasoned 

compliance strategy during audits. Connexone documentation helps you find relevant 

information that would help feeding your reports.  

PERSONNEL TRAINING AND PROCEDURES 

Integrating a Connexone data diode introduces new operational procedures. Staff must 

understand: 

o How the diode affects data flow and what traffic is allowed. 
o How to troubleshoot issues, such as data transfer failures. 
o The implications of adding or modifying systems on either side of Connexone. 
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Under CIP-004 (Personnel & Training), ensure that relevant staff—network engineers, 

compliance officers, cybersecurity analysts—receive proper training to manage and maintain 

the Connexone diode. Consider updating incident response procedures (CIP-008) to 

account for scenarios where data retrieval might be impacted by the Connexone’s 

unidirectional constraint. 

TESTING, MAINTENANCE, AND LIFE-CYCLE MANAGEMENT 

Before going live, thoroughly test Connexone data diode in a controlled environment to 

confirm that it allows required outbound data flows and blocks inbound traffic. Assess 

performance impacts, such as throughput or latency changes. Over time, schedule periodic 

reviews and maintenance to ensure Connexone remains secure, up-to-date, and fully 

functional. As technology evolves, factor in potential replacements or upgrades to maintain a 

robust security posture. 

ALIGNMENT WITH BUSINESS GOALS 

While security and compliance are paramount, consider the Connexone data diode’s effect 

on business operations. Connexone should facilitate—not hinder—legitimate organizational 

needs like data sharing, analytics, and compliance reporting. Communicate with 

stakeholders (e.g., operations, compliance, IT, vendors) to confirm that the diode’s 

placement and configuration align with business and regulatory objectives without imposing 

unnecessary operational constraints. 

By carefully planning the placement, integration, and operational procedures for a 

Connexone data diode, organizations can harness its full potential to simplify NERC CIP 

compliance, bolster cybersecurity measures, and maintain the reliability and integrity of the 

Bulk Electric System. 

CONCLUSION 

NERC CIP standards form the backbone of cybersecurity requirements for the North 

American Bulk Electric System. Implementing these standards ensures a stable, resilient, 

and secure power infrastructure. Connexone data diodes, provide substantial security 

benefits that support multiple CIP requirements. By leveraging Connexone’s enforced one-

way communication, organizations can simplify compliance, enhance electronic perimeter 

security, reduce risk of malicious code infiltration, and protect sensitive BES Cyber System 

Information. 

Incorporating Connexone data diodes into your NERC CIP compliance strategy can 

streamline your efforts, improve your security posture, and contribute to the reliable and 

secure operation of the bulk electric system. 
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