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Reserve Deployment


1.0 Executive Summary

Grid West will deploy reserves in real time that were obtained through the Reserve Market using the following rules:

· Grid West deploys regulations to maintain system frequency and net interchange schedules. However, Grid West will dispatch balancing resources so that regulation resources can maintain the required regulation capacity;  

· During generation outage or activation of reserve-sharing agreement, Grid West will deploy contingency reserves on a proportional basis to maintain system reliability;

· During normal operations, Grid West may use contingency reserves (spinning and non-spinning) as source of imbalance energy only if the reserve providers have agreed on such a use as specified in the offer data and only if Grid West can still maintain sufficient reserves to ensure reliability.

2.0 Purpose

The purpose of this white paper is to discuss the proposed reserve deployment in real-time that were obtained in the reserve market for the Consolidated Control Area (CCA).  

3.0 Background

Grid West, as the operator of the CCA, will procure the regulation, spinning and non-spinning reserves in day-ahead to meet the consolidated control area requirement.  

Grid West deploys these reserves in real-time operation as part of the real-time imbalance energy market. For regulation services, Grid West will issue AGC signals to regulation resources to minimize the deviation of the CCA’s Area Control Error (ACE). The spinning and non-spinning reserves together constitute the contingency reserves that are mainly used during generation outage or activation of reserve-sharing agreement. When Grid West can still maintain sufficient reserves, the contingency reserve may also be used to reduce the real-time imbalance energy costs.    
4.0 Deployment of the CCA Reserve Market

4.1 Reserve Monitoring 

In real-time operation, Grid West will monitor reserves for the CCA to determine if adequate reserves exist to meet the Reserve Requirements per WECC standard. 

The reserve requirement for real-time operation is evaluated using the real-time loading condition, and committed reserve resources. 

4.2 Regulation

Grid West will automatically dispatch regulation reserves by sending AGC signals to generation or resource owners. The CCA’s ACE is distributed to regulation resources according to a set of proportional participating factors. 

Grid West will dispatch balancing resources so that regulation resources will maintain the required regulation reserve capacity.

Regulating resources will not be used to set clearing prices.  Energy deployed for regulation resources will be settled using the real-time imbalance energy clearing prices. 
4.3 Deployment of Contingency Reserve during Outage or Reserve Sharing Requests 

In the event of generation or other resource outage that results in capacity shortage within the CCA, or in the event that reserve-sharing member requests help from the CCA to contribute contingency reserve, Grid West will deploy contingency reserve capacity to provide the required energy. 

In these events, Grid West will dispatch all contingency reserve resources on a proportioned basis if possible. Grid West will also consider transmission constraints in deploying contingency reserves. During generation outage or activation of Reserve Sharing Requests, contingency reserve resources will not set the real-time imbalance energy clearing prices.

The energy output from the deployed contingency reserves will be settled at the lower of real-time imbalance energy clearing prices or the daily Dow Jones Mid-Columbia Index.

[There may be other alternatives that should be at least explored].

After the initial deployment due to CCA’s resource outage or activation of reserve-sharing agreement, contingency reserves may be deficient.  Under this condition, Grid West will dispatch balancing resources available to restore the reserve requirements within the 60 minutes. During this period, Grid West will also consider the ramping of replacement energy, if available, and may issue revised dispatch instructions to:

· Restore the reserve requirements from the reserve resources that have been instructed to convert their reserves to energy;
· Increase the output of balancing resources in order to restore the reserve requirements.   
The details of these dispatch instructions are to be studied separately.  
4.4 Deployment of Contingency Reserve in Normal Operation 

Grid West may use the contingency reserves as source of imbalance energy only if

· Grid West can continue to maintain required operating reserves margin per WECC standards, and

· The contingency reserve to be deployed did not have “contingency-only” flag in the offer data, and

· The use of contingency reserve resource will reduce the total costs to CCA’s participants.
In deploying contingency reserve, Grid West will consider the energy prices in the reserve offer data for computing the dispatch instructions. Dispatched reserve resources can set imbalance energy clearing prices under normal operation. Grid West will also consider transmission constraints in deploying contingency reserves.

The energy output from the deployed contingency reserves will be settled at the real-time imbalance energy clearing price.

5.0 Roles and Responsibilities

Grid West will:

· Issue AGC signals to regulation resources and monitor their performance;

· Issue dispatch instructions for contingency reserve resources and monitor their performance;

· Monitor and manage reserves in real-time;

· Participate in reserve sharing agreement;

· Settle reserve and energy output; and

· Implement dynamic transfers for resources external to CCA.

NWPP will:

· Continue to coordinate reserve sharing implementation.

Reserve service providers will:

· Follow Grid West AGC’s signals or dispatch instructions.

The host balancing authority of external reserve service providers will:

· Coordinate with Grid West for dynamic transfer implementation.

6.0 Market Benchmarks

The design of the Grid West’s reserve deployment will be functionally similar to the real-time energy market of several RTOs (California ISO, ERCOT). The unique features for Grid West’s reserve deployment are:

· Boundary mismatch of CCA system and Grid West regional footprint for energy schedules;

· No replacement reserve; and

· NWPP reserve sharing procedure

Other markets, such as MISO and PJM, have developed integrated and centralized energy and reserve markets.
7.0 Technology Solutions

The regulation deployment is the same as the current AGC system. Most AGC system can be reused.

Software of reserve monitoring and deployment of contingency reserve may need to be developed. Moreover, tracking of reserve deployment and reserve sharing must be in place for settlement purpose. 

8.0 Organization Requirements

The reserve deployment is part of the real-time operation responsibilities. However, it will leverage existing real-time operators.  The following support staff has been identified:
Table 8.0: Organizational Requirements
	Division
	Department
	Role
	Responsibility

	Information Technology
	Market Systems
	Analyst
	· Application Support


9.0 Cost Drivers

There are no major costs drivers for the reserve deployment since this process must be in place for reliable system operation.  
10.0 Design Issues for Further Considerations

· Deployment under transmission constraints.

· Ramping rate consideration

· Dynamic scheduling 
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