appendix r

Regulation and Frequency Response Ancillary Service

Regulation And Frequency Response For Standard Loads

Regulation is the raising or lowering of on-line generation units that are equipped with automatic-generation control (AGC) and that can change output quickly (MW/minute) to track moment-to-moment fluctuations in load.   In doing so, regulation helps to maintain interconnection frequency, minimize differences between actual and scheduled power flows between control areas, and match generation to load within the control area.


This service utilizes a portion of generation resources that are spinning as well as a portion of AGC and SCADA equipment. Generation capacity dedicated for regulation cannot be used to provide other services such as scheduled power for customers’ needs, economy energy or spinning reserves for contingencies.  Moreover, generation capacity dedicated for regulation will experience frequent changes in output which increases wear and tear and, in turn, will lead to increased O&M.


The amount of generation capacity provided for regulation is a multiple of the control area’s standard deviation in the moment-to-moment loads (a method described in an article titled “Ancillary Services: A Call for Fair Prices” by E. Hirst and B. Kirby in the January, 2000 issue of Public Utilities Fortnightly).  The standard deviation in the moment-to-moment loads is referred to as the “regulation standard deviation”.  A sufficient measure of a moment-to-moment load is the average load over a one to two minute interval.  Overall, a typical system has a regulation standard deviation equal to 1.3% of the peak load requiring regulation, which is also true for standard individual loads.  By multiplying the standard deviation by two provides 95% coverage and multiplying by three provides 99% coverage.


Regulation is not available from DSW resources on a long-term basis. DSWR will purchase regulation on the open market on a pass through cost basis plus a charge that covers the cost of procuring and supplying the service.  
DSW will provide regulation from DSW resources only on a short-term basis and only if such resources are available, as determined by Western.  When available, short-term regulation services from DSW resources will be provided at the proposed rate as shown in Appendix S.

Regulation and Frequency Response Service for Non-Standard Loads


Typically, the amount of generation capacity that needs to be dedicated for regulation amounts to around 1% – 3% of the peak load (or approximately 3% – 6% of the average load requiring regulation).  Although regulation is provided to the system in the aggregate, such an aggregation is composed of individual loads.  Increases or decreases in the moment-to-moment variation in individual customer loads increases or decreases the amount of generation capacity needed for regulation.  In accordance with cost-causation principles, customers with abnormally high moment-to-moment load variations will pay more for regulation services as compared to customers with average moment-to-moment load variations.


Large, volatile loads (such as those associated with loads such as smelters and arc furnaces) can require a control area to acquire significant amounts of generation capacity for regulation (from Hirst and Kirby 2000 above).  Regulation for such non-standard loads is priced separately so that they will not impose regulation costs on the system that are significantly above average with the result that those costs would be shifted to other, standard-load, customers.  Such non-standard loads require separate metering of their moment-to-moment load values in order to accurately calculate their effects on the system.  Standard loads have much smaller effects on the overall regulation requirements and, therefore, do not merit separate metering for regulation purposes.


A non-standard load is one that, once added to the system, imposes a regulation capacity requirement (IRR) that, as a percent of the added average load, is significantly greater than the regulation requirement prior to the addition of the load (as a percentage of system average load).  For  such a customer, the proposed standard rate of 0.2049 mills/kWh will not apply.


A non-standard load shall be defined as either a single plant or site with: a regulation capacity requirement (IRR) of:

• 5 MW or greater on a reoccurring basis, and

• Whose IRR is equal to 10% or greater of their average load

Non-standard load entities, as determined by Western, shall be charged an amount that covers the cost of procuring and supplying the service, as provided for under a separate agreement.
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