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Emergency Operations


1.0 Executive Summary

As the Transmission Authority for the entire Grid West Managed Transmission System (GWMT), Grid West will be responsible for developing and implementing emergency procedures for the GWMT. Grid West will monitor relevant system conditions, will identify and declare emergency conditions as necessary, and will work with Transmission Owners, Balancing Authorities, Load Serving Entities and Generation Owners within the GWMT to implement emergency procedures. Grid West will also work with the Pacific Northwest Security Coordinator (PNSC) and the Northwest Power Pool (NWPP) on the implementation of the NWPP Energy Emergency Plan, and to coordinate receiving or providing assistance during emergency conditions.

Highlights of this paper include:

· Grid West will be responsible for the development and implementation of emergency procedures for the GWMT.

2.0 Purpose

This paper describes the emergency operations responsibilities that Grid West will perform for the GWMT. The paper uses NERC Policy 5 – Emergency Operations as a framework for identifying the relevant emergency operations responsibilities.

3.0 Background

3.1 Emergency Conditions

For the purposes of this paper, an emergency system condition is described as follows:

· An abnormal system condition that requires manual or automatic action to prevent or limit loss of transmission facilities or generation resources, reduce OTC, prevent curtailing transmission, generation, or load (rotating blackout) that impacts or could adversely affect the reliability of the electric system.

· A condition where an LSE is, or expects to be, unable to provide its customer’s energy requirements, and has been unsuccessful in locating other systems from which to purchase, or cannot schedule resources due to system limitations, e.g., AFC or transmission loading relief.

3.2 Operating Limits

Operating limits used for the identifying and declaring emergency conditions are defined as follows:  

· System Operating Limit (SOL). The value (such as MW, MVar, Amperes, Frequency or Volts) that satisfies the most limiting of the prescribed operating criteria for a specified system configuration to ensure operation within acceptable reliability criteria. System Operating Limits are based upon certain operating criteria. These include, but are not limited to:

· Facility Ratings (Applicable pre- and post-Contingency equipment or facility ratings)

· Transient Stability Ratings (Applicable pre- and post-Contingency Stability Limits

· Voltage Stability Ratings (Applicable pre- and post-Contingency Voltage Stability)

· System Voltage Limits (Applicable pre- and post-Contingency Voltage Limits)

· Interconnection Reliability Operating Limit (IROL). The value (such as MW, MVar, Amperes, Frequency or Volts) derived from, or a subset of the System Operating Limits, which if exceeded, could expose a widespread area of the Bulk Electric System to instability, uncontrolled separation(s) or cascading outages.

3.3 NERC Policy 5 – Emergency Operations

NERC Policy 5 – Emergency Operations describes the responsibilities of an Operating Authority during emergency operations. The policy describes an Operating Authority as an entity that: 

· Has ultimate accountability for a defined portion of the bulk electric system to meet one or more of three reliability objectives – generation/demand balance, transmission reliability, and/or emergency preparedness, and

· Is accountable to NERC and its Regional Reliability Councils for complying with NERC and Regional Policies, and 

· Has the authority to control or direct the operation of generating resources, transmission facilities, or loads, to meet these Policies.

The Operating Authority responsibilities described in the policy are summarized in the table below.

	Responsibility
	Description

	Operating within limits
	The Operating Authority shall operate within system operating limits (SOLs) and interconnection reliability operating limits (IROLs).

	Operating Authority and responsibility
	The Operating Authority shall have the responsibility and clear decision-making authority to take whatever actions are needed to ensure the reliability of its Operating Authority Area and shall exercise specific authority to alleviate operating emergencies.  

· The Operating Authority shall take immediate actions to alleviate operating emergencies including curtailing transmission service or energy schedules, operating equipment (e.g., generators, phase shifters, breakers), shedding firm load, etc.

· The Operating Authority shall comply with the Interconnection Reliability Coordinator directives unless such actions would violate safety, equipment, or regulatory or statutory requirements.  Under these circumstances the Operating Authority must immediately inform the Interconnection Reliability Coordinator of the inability to perform the directive so that it can implement alternate remedial actions.

	Unknown operating states
	If the Operating Authority enters an unknown operating state (i.e. any state for which valid operating limits have not been determined), it will be considered to be in an emergency and shall restore operations to respect proven reliable power system limits within 30 minutes.  

	Information sharing
	To facilitate emergency assistance, the Operating Authority shall inform other potentially affected Operating Authorities and its Interconnection Reliability Coordinator of real time or anticipated emergency conditions, and take actions to avoid when possible, or mitigate the emergency

	Rendering assistance
	The Operating Authority shall render all available emergency assistance requested, provided that the requesting Operating Authority has implemented its comparable emergency procedures, unless such actions would violate safety, equipment, or regulatory or statutory requirements

	Keeping facilities in service
	The Operating Authority shall not remove bulk electric system facilities from service if removing those facilities would burden neighboring Operating Authorities unless:

· The Operating Authority first notifies the adjacent Operating Authorities and coordinates the impact resulting from the removal of the bulk electric system facility or,

· When time does not permit such notification and coordination, or when immediate action is required to prevent a hazard to the public, lengthy customer service interruption, or damage to facilities, the Operating Authority shall notify adjacent Operating Authorities at the earliest possible time to ensure Operating Authority coordination.

	Remaining interconnected
	The Operating Authority shall make every effort to remain connected to the INTERCONNECTION. If the Operating Authority determines that by remaining interconnected, it is in imminent danger of violating System Operating Limits or Interconnected Reliability Operating Limits, the Operating Authority may take such actions, as it deems necessary, to protect its Operating Authority Area

	Complying with control performance standards
	The Operating Authority shall comply with Control Performance Standards and the Disturbance Control during an emergency. 

	Coordinating interchange
	The Operating Authority shall coordinate interchange schedule changes in accordance NERC Policy 3 – Interchange Schedules.

	Keeping automatic generation control in service
	Each control area shall maintain automatic generation control equipment operational and in service. 

	Taking immediate action
	The Operating Authority shall immediately take action to restore the real and reactive power balance. If the Operating Authority is unable to restore its real and reactive power balance it shall request emergency assistance. If corrective actions or emergency assistance is not adequate to mitigate the real and reactive power balance, then the Operating Authority shall implement firm load shedding.

	Reducing the effects of power flows
	The Operating Authority shall immediately reduce the effects of power flows through other Operating Authority Areas if those flows have been identified as contributing to an operating emergency (e.g.,


3.4 NWPP Energy Emergency Plan

The NWPP Energy Emergency Plan has been put in place by control areas in NWPP area to increase the area's ability to avoid a power emergency or longer-term adequacy problem by promoting area coordination and communications. The plan is aimed at promoting actions, in advance, to avoid potential short-term emergencies and longer-term energy adequacy problems in the NWPP area. These actions are targeted to alleviate the need for the Interconnection Reliability Coordinator to declare a NERC Energy Emergency Alert 1, 2, or 3 as defined in NERC Policy 9, Appendix 9B. The plan is designed to be invoked when the area has a high degree of confidence that a future short-term power emergency or a long-term energy adequacy problem would adversely affect reliability within the NWPP.

4.0 Grid West’s Emergency Operations Responsibilities

Grid West will serve as the Transmission Authority for the entire GWMT. Transmission Owners will have operational responsibilities for their facilities as directed by Grid West or per standing order.

As the Transmission Authority for the GWMT, Grid West will be have the responsibility and authority to direct and coordinate the operation of transmission facilities within the GWMT to maintain the reliability of the bulk electric system. A key component of these responsibilities is to develop and implement emergency procedures. 

The table below summarizes Grid West’s emergency operations responsibilities within the framework of the responsibilities identified in NERC Policy 5 – Emergency Operations (see Section 3.3). The table also 

	Responsibility
	Grid West’s Responsibility

	Operating within limits
	GW will operate the facilities of the GWMT within system operating limits (SOLs) and interconnection reliability operating limits (IROLs).

	Operating Authority and responsibility
	GW will take immediate actions to alleviate operating emergencies including curtailing transmission service or energy schedules, operating equipment (e.g., generators, phase shifters, breakers), shedding firm load, etc.  GW will work with Transmission Owners, which have operational responsibilities over their own facilities, to implement necessary actions. 

GW will comply with directions from the Interconnection Reliability Coordinator (the PNSC) unless such actions would violate safety, equipment, or regulatory or statutory requirements. 

	Unknown operating states
	GW will declare an unknown state as an emergency condition and shall restore operations to respect proven reliable power system limits within 30 minutes.  

	Information sharing
	GW shall inform other potentially affected Transmission Authorities and the PNSC of real time or anticipated emergency conditions, and take actions to avoid when possible, or mitigate the emergency

	Rendering assistance
	GW shall render all available emergency assistance requested, provided that the requesting entity has implemented its comparable emergency procedures, unless such actions would violate safety, equipment, or regulatory or statutory requirements

	Keeping facilities in service
	GW shall not remove bulk electric system facilities from service if removing those facilities would burden neighboring Transmission Authorities unless:

· GW first notifies the adjacent Transmission Authorities and coordinates the impact resulting from the removal of the bulk electric system facility or,

· When time does not permit such notification and coordination, or when immediate action is required to prevent a hazard to the public, lengthy customer service interruption, or damage to facilities, GW shall notify adjacent Transmission at the earliest possible time to ensure coordination.

	Remaining interconnected
	GW shall make every effort to maintain the GWMT connected to the interconnection. If GW determines that by remaining interconnected, it is in imminent danger of violating System Operating Limits or Interconnected Reliability Operating Limits, GW may take such actions, as it deems necessary, to protect the GWMT.

	Complying with control performance standards
	GW shall comply with Control Performance Standards and the Disturbance Control for the CCA during an emergency. 

	Coordinating interchange
	GW shall coordinate interchange schedule changes in accordance NERC Policy 3 – Interchange Schedules.

	Keeping automatic generation control in service
	GW shall maintain automatic generation control equipment for the CCA operational and in service. 

	Taking immediate action
	GW shall immediately take action to restore the real and reactive power balance. 

	Reducing the effects of power flows
	GW shall immediately reduce the effects of power flows through other Operating Authority Areas if those flows have been identified as contributing to an operating emergency (e.g.,


Grid West will also work with the PNSC, NWPP and other entities in the Pacific Northwest on the implementation of the NWPP Energy Emergency Plan.

5.0 Roles and Responsibilities

Grid West will be responsible to develop and implement emergency procedures for the GWMT. Transmission Owners (consolidating or not), LSEs and Generator Owners within the GWMT will be responsible to implement actions requested by Grid West during emergency conditions.

6.0 Market Benchmarks

All existing RTOs/ISOs in North America are responsible for developing and implementing emergency procedures for their operating authority areas.  

7.0 Technology Solutions

The emergency operations responsibilities that Grid West will perform will require the following applications/systems:

· Data acquisition (SCADA) including telemetry from RTUs and/or ICCP
· Real-Time Calculations 

· Alarming

· Reserve Computation

· Automatic Generation Control (AGC)

· Outage Scheduling

· Advance Power System Applications; State Estimator, Contingency Analysis, Power Flow, etc.

· Voice communications between Grid West and member entities control centers

8.0 Organization Requirements

The following roles have been identified to support the emergency operations responsibilities that Grid West will perform:

	Division
	Department
	Role

	Grid Operations
	Real-Time Operations
	Shift Supervisor

	Grid Operations
	Real-Time Operations
	Grid Resource Coordinator

	Grid Operations
	Real-Time Operations
	Generation Dispatchers

	Grid Operations
	Real-Time Operations
	Real-Time Schedulers

	Grid Operations
	Real-Time Operations
	Transmission Dispatchers

	Grid Operations
	Scheduling
	Scheduling Manager

	Grid Operations
	Scheduling
	Scheduling Coordinator

	Grid Operations
	Operations Planning
	Manager 

	Grid Operations
	Operations Planning
	Outage Coordinator 

	Grid Operations
	Operations Planning
	Reliability Assessment

	Grid Operations
	Operations Planning
	Operations Engineer

	IT Operations
	Application Support
	EMS Manager

	IT Operations
	Application Support
	EMS Analyst

	
	
	


9.0 Cost Drivers

The primary cost drivers for the implementation of these Grid West’s emergency operations responsibilities include infrastructure, personnel and system requirements.  The system and personnel requirements are summarized in the previous two sections.

10.0 Design Issues for further Consideration 

None
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