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Executive Summary 

 
Electrical grid operations require continuous monitoring, real-time coordination, and rapid 

operational decision-making to ensure stable and reliable power distribution. Grid dispatch teams 

are responsible for balancing electricity supply and demand, maintaining transmission stability, 

coordinating field operations, and responding to operational disturbances that may impact grid 

reliability. 

 

This Standard Operating Procedure (SOP) establishes operational guidelines for grid dispatch 

coordination, load balancing, incident response, and real-time monitoring activities within electrical 

transmission and distribution environments. The document supports operational efficiency, system 

reliability, safety compliance, and effective coordination between control centers, substations, field 

operators, and utility stakeholders. 

 

This SOP is intended for Grid Operations Specialists, Dispatch Coordinators, Control Room 

Supervisors, SCADA Operators, and Field Operations Personnel responsible for maintaining the 

safe, reliable, and efficient operation of the electrical transmission network. By establishing 

standardized operating procedures, the SOP promotes consistent decision-making, improves 

coordination between operational stakeholders, supports compliance with applicable utility policies, 

regulatory requirements, and recognized industry best practices, and contributes to enhanced 

system reliability and operational resilience during both routine and emergency conditions. 

 

The operational objectives of this SOP are to maintain continuous grid reliability, support efficient 

power dispatch and load balancing, improve coordination between control center and field 

personnel, minimize service disruptions, and promote a proactive approach to operational risk 

management. Consistent application of these procedures supports safe system operations, timely 

incident response, improved operational efficiency, and the continuous enhancement of electrical 

transmission system performance. 

 

This document serves as a reference for maintaining standardized operational practices that 

strengthen grid resilience, improve coordination among operational teams, and support the reliable 

delivery of electrical power under both normal and emergency operating conditions. 
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Figure 1. Grid Operations Control Center Dashboard 
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1. Purpose & Scope 
 

 
This SOP applies to transmission control centers, substations, SCADA operations, dispatch 

coordination activities, field maintenance personnel, and supporting operational departments involved 

in monitoring, controlling, maintaining, and restoring the electrical transmission system during normal 

operations, planned maintenance, and emergency response activities. 

 
2. Grid Operations Overview 

 
Grid operations involve the continuous monitoring and control of electrical transmission and 

distribution systems to maintain operational stability, system reliability, and uninterrupted power 

delivery. Operators monitor power demand, coordinate generation output, manage transmission 

constraints, and respond to operational disturbances in real time. 

 

• Real-time grid monitoring 

• Load forecasting 

• Power dispatch coordination 

• Frequency regulation 

• Voltage control 

• Outage management 

• Emergency response coordination 
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3. Roles & Responsibilities 
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Figure 2. Grid Dispatch Coordination Workflow 

 

4. Grid Monitoring Procedures 

Operators shall continuously monitor grid frequency, voltage levels, transmission loading, power 

generation output, substation status, system alarms, and SCADA alerts. Monitoring activities shall 

be performed continuously during active operational periods and documented according to internal 

reporting requirements. 

Operators shall verify system frequency, voltage profiles, transmission loading, equipment status, 

communication system availability, and active alarm conditions during routine monitoring activities. 

Any abnormal operating condition shall be evaluated promptly, documented in the operational log, 

and escalated in accordance with established dispatch procedures when system reliability or 

personnel safety may be affected. 

 

Monitoring Tools 

• SCADA systems for telemetry, remote control, alarm management, and visualization. 

• Grid analytics platforms for load forecasting, predictive maintenance, trend analysis, and 

reporting. 

• GIS monitoring tools for transmission mapping, outage location, and asset visibility. 
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Figure 3. SCADA and Smart Grid Monitoring Architecture 
 

5. Load Balancing Procedures 

 
Load balancing ensures electrical supply continuously matches system demand to maintain 

operational stability and frequency regulation. Operators shall monitor demand patterns, evaluate 

reserve capacity, coordinate generation output adjustments, and implement corrective actions when 

frequency or loading thresholds approach operational limits. 

 
Demand Monitoring 

• Monitor real-time demand fluctuations 

• Identify peak load conditions 

• Evaluate reserve capacity 

 

Generation Dispatch Coordination 

• Coordinate generation output adjustments 

• Maintain operating reserves 

• Prevent system overloads 
 

Frequency Control 

• Monitor grid frequency deviations 

• Implement corrective dispatch actions 

• Coordinate balancing authority instructions 
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Load balancing decisions shall consider system demand forecasts, available generation reserves, 

transmission constraints, scheduled maintenance activities, and equipment operating limits. 

Operational adjustments shall be coordinated with generation facilities and other affected stakeholders 

while maintaining compliance with established operating limits and reliability requirements. 

 

Figure 4. Electrical Load Balancing Operations 
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6. Dispatch Coordination Workflow 

 

 

Dispatch coordination includes monitoring system conditions, assessing operational impacts, issuing authorized dispatch 

instructions, confirming field execution, and documenting operational activities. Timely coordination supports reliable 

system operations, effective communication between operational teams, and the safe restoration of normal grid conditions.
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7. Emergency Grid Response Procedures 

Emergency response procedures shall be activated when operational events create or may create 

system reliability risks. Examples include transmission line failures, substation outages, frequency 

instability, severe weather impacts, communication disruptions, and cybersecurity incidents. 

Initial Assessment 

• Verify alarm conditions 

• Evaluate operational impact 

• Identify affected grid zones 

Response Coordination 

• Notify operational stakeholders 

• Dispatch field personnel 

• Activate contingency procedures 

System Restoration 

• Restore affected transmission assets 

• Rebalance system loads 

• Verify operational stability 
 

Figure 5. Emergency Power Grid Response Coordination
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8. Communication Protocols 

Operational communication shall be maintained between control centers, substations, field 

operators, generation facilities, and emergency response teams. Operators shall use standardized 

dispatch terminology, confirm all switching instructions, maintain operational logs, and escalate 

critical incidents immediately. 

All operational communications shall be clear, concise, and confirmed by the receiving party before 

critical instructions are executed. Significant operational events shall be communicated promptly to 

supervisory personnel, recorded in the operational log, and reported in accordance with established 

communication and escalation procedures. 

 

9. SCADA & Monitoring Systems 

 
SCADA systems support real-time monitoring, remote control capabilities, alarm notifications, and 

operational analytics. Automated grid analytics support load forecasting, predictive maintenance, 

fault detection, and performance monitoring. GIS monitoring platforms provide geographic outage 

tracking and asset location visibility. 

 

Operators shall promptly report communication failures, abnormal system behavior, or equipment 

malfunctions that may affect monitoring, remote control capabilities, or operational visibility. 

Continuous monitoring supports early detection of system abnormalities and enables timely 

operational decision-making. 

 

SCADA data shall be reviewed continuously to support situational awareness, identify developing 

system conditions, and verify the effectiveness of operational decisions. Accurate monitoring and 

timely analysis enable operators to respond proactively to abnormal conditions, improve system 

reliability, and support efficient restoration following operational events. 
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10. Safety & Compliance Procedures 

 
All personnel shall comply with electrical safety standards, grid operational regulations, utility 

compliance requirements, and incident reporting procedures. Safety requirements include 

lockout/tagout practices, switching clearance verification, approved PPE usage, and continuous 

operational communication. 
 

 
Figure 6. Grid Operations Safety and Compliance Monitoring 

 
 
 

11. Incident Reporting & Documentation 

 
Operators shall document grid disturbances, operational alarms, switching activities, dispatch 

instructions, outage events, and emergency response actions. Reports shall include incident 

timestamps, operational impact, corrective actions taken, restoration status, and follow-up 

recommendations. 

 

Incident reports shall accurately document operational events, response actions, restoration 

activities, equipment affected, and corrective measures implemented. Complete and timely 

documentation supports operational accountability, post-event analysis, and continuous process 

improvement. 
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12. Risk Management 

 
Operational risks include transmission overloads, equipment failures, communication disruptions, 

cybersecurity threats, and severe weather conditions. Risk mitigation activities include preventive 

maintenance programs, operational redundancy, continuous monitoring, emergency preparedness 

planning, and backup communication systems. 

 

Risk management activities include continuous monitoring of operational conditions, preventive 

maintenance planning, emergency preparedness, periodic assessment of system vulnerabilities, 

and implementation of mitigation measures to reduce the likelihood and impact of operational 

disruptions. 

 

 

Figure 7. Electrical Grid Risk Management Framework 
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13. Conclusion 

 
This SOP establishes standardized operational procedures for grid dispatch coordination, load 

balancing, monitoring, and emergency response management within electrical grid environments. 

The implementation of these procedures supports reliable grid operations, improves operational 

coordination, enhances system stability, and strengthens overall electrical transmission and 

distribution performance. 

 

Regular review and continuous improvement of these procedures support operational consistency, 

strengthen system reliability, enhance personnel safety, and ensure that electrical transmission and 

grid operations continue to align with evolving operational requirements and recognized industry 

best practices. 
 
 

 

Figure 8. Future Smart Grid Infrastructure 
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