Guide for the management of operating reserve
Introduction

In the area of balancing and frequency regulation, NERC has identified and defined three different types of operating reserve that should be considered in the operation of interconnected systems: Frequency Responsive Reserve, Regulating Reserve and Contingency Reserve. In the context of this document, Frequency Responsive Reserve and Regulating Reserve represent the power available for raising frequency. However, it is understood that similar margins should be available in the opposite direction (to lower frequency) for both reserves.
Each Balancing Authority should calculate in real time the amounts of capacity available for each type of reserve. Every Balancing Authority should also calculate, evaluate (or get the number from NERC if need be) the minimum amounts required by the NERC standards. Regarding Frequency Responsive Reserve and Contingency Reserve, these minimum requirements are explicitly defined in the NERC standard. For Regulating Reserve, the minimum requirement could be determined by the Balancing Authority itself to ensure the system performs in such a way that NERC standard(s) associated with frequency regulation will be met. All this data (available reserves and minimum requirements) should be displayed to the operators in the Control Center of the Balancing Authority.
In addition to being considered in real time, operating reserve requirements should be considered in the scheduling processes, whenever that takes place on the day before or during the hours preceding real time. If reserve deficits are anticipated, this will give the Balancing Authority sufficient warning to initiate remedial actions that may require time to deploy. In addition, it will allow the Balancing Authority to revise and finalize the scheduling transactions with neighbouring systems that will flow in real time.
The following pages summarize the guidelines that should be taken into account in order to perform an effective management of operating reserve. This will ensure that operating reserve can play the role that it is designed for.
Requirements associated with scheduling
In their scheduling processes, each Balancing Authority should evaluate the amount of resources that will be available and the load to be served for every step of the horizon. For this purpose, the load forecast should be performed by means of a state-of-the-art software using well-known techniques. In the same way, variable generation forecast (such as wind generation and hydraulic generation) should be performed using the most high-performing technologies.
In the supply and demand assessment, the load forecast and variable generation forecasts that should be used are those that have the highest probability of occurrence (50% chance to be overestimated or underestimated). For every step of the horizon, available resources should be sufficient to meet the anticipated load. In addition, the two following provisions should be maintained:
1. A provision corresponding to the required amount of Contingency Reserve and Frequency Responsive Reserve in accordance with their minimum requirement and the specific characteristics associated with these reserves (as defined on the next page).
In establishing this provision, the amount of reserve associated with a specific resource could be included in both reserves (Contingency and Frequency Responsive), providing that it has the required characteristics. If all resources identified as providing these reserves show the same characteristics, the amount of power needed for making up this provision will correspond to the largest reserve requirement among the Contingency Reserve and the Frequency Responsive Reserve.
2. Another provision should be maintained in relation with Regulating Reserve, using resources having the expected characteristics as described in the next page. The reserve identified with this provision should be fully independent of the one considered in the provision used for Contingency Reserve and Frequency Responsive Reserve. The amount of power to preserve for the need of Regulating Reserve should take into account the past performance of the Balancing Authority in regard to the CPM performance criterion (BAL-007) when experiencng similar system conditions. The BAL-XYZ standard describes how this amount should be calculated.
	Operating Reserve Real Time Characteristics

	Characteristic
	Frequency Responsive Reserve
	Regulating Reserve
	Contingency Reserve

	Data acquisition for actual power and synchronization status of each resource
	Required
	Required
	Required

	Distribution of reserve
	Each resource could participate up to a total amount representing 5% of its maximum capability
	____________
	Could be distributed on several resources as long as it can meet the activation delay

	Means of activation
	Automatic at the equipment
	Remote control from the Balancing Authority Control Center
	Could be manual

	Activation delay
	Between 0 and 30 seconds
	Between 30 and 90 seconds
(see note below)


	The whole required Contingency Reserve should be activated in 10 minutes

	Sustainability of reserve
	3 minutes
	1 hour

(see note below)


	1 hour

	Deliverability of reserve
	Not required, assuming that the transmission limitations (IROL) could be violated for 3 minutes
	Required
	Required

	Minimum requirement
	See BAL-XYZ
	As defined by the Balancing Authority 
	100% of the largest contingency, updated at least every hour (see BAL-XYZ)


Note: The activation delay and sustainability criteria apply to the whole Regulating Reserve, but not necessarily to every resource participating in it. These criteria could thus be achieved through a portfolio of varied types of resources.
Sequence of remedial actions leading to the depletion of operating reserve

1. The Contingency Reserve should be activated as needed in order to rebuild the Regulating Reserve.

2. Following a Contingency Reserve deficit, the Balancing Authority should:
· Inform the Reliability Coordinator and NERC

· Curtail deliveries to neighbouring systems, providing that theses curtailments do not cause the other Balancing Authorities to experience a Contingency Reserve deficit.

3. If the Contingency Reserve deficit lasts more than 90 minutes, the Balancing Authority should ask for Emergency Assistance.
4. The Regulating Reserve should be activated as needed, without respect to its associated threshold (if there is one). At that point, the AGC will be in the “limited” mode.
5. If a Frequency Responsive Reserve deficit is expected:
· Inform the Reliability Coordinator and NERC

· Curtail deliveries to neighbouring systems, providing that theses curtailments do not cause the other Balancing Authorities to experience a Frequency Responsive Reserve deficit.

6. In order to maintain the required amount of Frequency Responsive Reserve, the Balancing Authority should ask for Emergency Assistance.
7. In order to maintain the required amount of Frequency Responsive Reserve, the Balancing Authority should implement pro-rata curtailment of native load and remaining deliveries to neighbouring systems.
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