TSE Substation Design Best Practices

Purpose

This document provides best practices for designing substations within the TSE framework.
The guidelines emphasize safety, efficiency, reliability, and modularity, supporting both
current operational needs and future expansion.

Scope

These best practices apply to new and retrofit TSE substations, covering layout
configuration, electrical system design, protection systems, and environmental
considerations.

Substation Layout and Configuration

- Accessibility: Design substations to allow easy access for maintenance and emergency
responders. Provide at least two points of entry and exit, and ensure clear pathways for
personnel and equipment.

- Equipment Spacing: Allow adequate space between major equipment (transformers,
circuit breakers, and switchgear) to prevent overheating, simplify maintenance, and
reduce risks of arc flash events.

- Expansion Planning: Design with future growth in mind, ensuring the layout can
accommodate additional bays or upgrades without requiring major modifications.

- Site Selection: Select sites that minimize environmental impact and consider proximity
to load centers. Ensure adequate drainage and soil stability, factoring in local climate
and geographical challenges.

Electrical Design Standards

- Voltage and Fault Ratings: Specify equipment that meets or exceeds the expected
voltage and fault levels of the substation, with a margin for potential increases in system
demands.

- Grounding: Implement a robust grounding system to maintain personnel safety and
equipment protection during fault conditions. Grounding should comply with TSE’s
specifications to ensure low impedance paths for fault currents.

- Protection Coordination: Integrate protection systems that ensure quick isolation of
faults to prevent cascading failures. Overcurrent, differential, and distance protection
should be coordinated to minimize service interruptions.

- Arc Flash Mitigation: Design equipment placement and use protective barriers to
reduce the risk and impact of arc flash incidents. Consider arc-resistant switchgear and
establish arc flash boundaries based on TSE safety guidelines.



Control and Protection Systems

- SCADA Integration: Ensure the substation control systems are SCADA-ready, allowing
for real-time monitoring and control. Use secure, encrypted communication channels to
enhance cybersecurity.

- Relay Protection Schemes: Utilize microprocessor-based relays for precise fault
detection and coordination. Establish regular testing intervals to maintain accuracy and
reliability.

- Redundancy: Include redundant control systems where critical operations are
concerned, reducing the likelihood of total operational loss in the event of system
failure.

- Cybersecurity Measures: Implement TSE-mandated cybersecurity protocols, including
multi-factor authentication and firewalls, to secure all digital interfaces and protect
against unauthorized access.

Environmental and Safety Considerations

- Fire Protection: Install fire detection and suppression systems suitable for substation
environments. Ensure oil-filled equipment is separated by fire barriers or protected by
fire-resistant structures.

- Noise Control: Design sound barriers or utilize low-noise transformers in areas near
residential zones, adhering to TSE’s noise level thresholds.

- 0il Spill Containment: For oil-filled equipment, include spill containment measures to
prevent soil contamination. Regular inspections should be scheduled to identify and
address any leakage risks.

- Physical Security: Protect substations with perimeter fencing, security cameras, and
access control systems. Ensure only authorized personnel can access sensitive areas.

Documentation and Recordkeeping

- Standardized Documentation: Maintain clear, standardized documentation for all
substation components and systems. Records should include equipment specifications,
layout drawings, maintenance logs, and inspection reports.

- Inspection and Maintenance Records: Regularly update inspection and maintenance
records, following TSE’s established intervals. Documentation should capture
equipment conditions, test results, and any corrective actions taken.

- Compliance Records: Ensure records of compliance with TSE standards are kept up-to-
date, including certifications for electrical clearances, grounding systems, and
protection schemes.

Conclusion

Adherence to these best practices ensures TSE substations are designed to operate

efficiently, safely, and reliably. Incorporating these guidelines into all substation projects
will enhance system integrity and support the organization’s commitment to delivering
quality service.



