Comments of the Energy Storage Association on the Consolidated Working Document in the Future Ancillary Services Team Project

The Energy Storage Association (ESA) appreciates the opportunity to comment on the proposed services resulting from the work of the Future Ancillary Services Team.  ESA has actively participated ineach FAST meeting and worked with staff and other stakeholders in the development of the new proposed suite of Ancillary Services.  Although ERCOT staff has done tremendous work in putting together the pieces of these services, ESA provides the following comments which we request be addressed in any draft NPRR that is proposed as part of this process.
As background, the ESA is an industry trade association that was established over 20 years ago to foster the development and commercialization of energy storage technologies. Since then, its mission has been the promotion, development and commercialization of competitive and reliable energy storage delivery systems for use by electricity suppliers and their customers. 

ESA members represent a diverse group of entities, including electric utilities, energy service companies, independent power producers, technology developers involved with advanced batteries, flywheels, thermal and compressed air energy storage, pumped hydro, supercapacitors and component suppliers, such as power conversion systems. ESA’s members also include researchers who are committed to advancing the state-of-the-art in energy storage solutions.

1. Primary Frequency Response Service

Issue 1:  Duration
PFR is fully deployed within 14 seconds but is required to provide continuous proportional service, which may limit some resources from offering PFR, including energy storage.
Solution:

 ERCOT should include a duration limit of up to 15 minutes in one direction for resources offering this service.  Upon maximum duration, resources can be restored within 30 minutes, and may be deployed again during the period in which they have responsibility.  Alternatively, resources which are not able to respond in one direction for extended periods of time should only be penalized through reduced compensation or by being limited to the median of the actual performance during the past 6 events as proposed in the document, rather than through a compliance or enforcement mechanism.
Discussion:

Energy storage resources have the unique capability of instantaneously responding to a signal or frequency trigger which allows these resources to restore frequency more quickly than traditional generators.  However, most energy storage resources have a limit on the length of time they can continuously discharge.  Despite this limit, energy storage resources have tremendous potential to provide PFR.  ERCOT staff has indicated that it would be an extremely rare case that full PFR  capacity would need to be sustained for over 10 minutes in one direction.  In fact, the Consolidated Working Document states that PFR is fully delivered within 12 to 16 seconds of an initiating event.  NERC requires frequency to be restored within 15 minutes, therefore ERCOT should be acting to restore frequency within this time period, and therefore there is no reason to have a duration requirement longer than this.  Energy storage resources can provide this instantaneous service and fully deliver a response in this length of time.  If a longer duration is needed, other services and resources should be deployed.  Of course, in any system-wide major event, all resources contribute to their maximum ability to restore frequency as directed by ERCOT.
Despite the evidence that a short duration resource can effectively provide PFR, the ERCOT proposal includes a requirement that the service be provided on a continuous basis.  Operating continuously is not the same thing as providing continuous service in one direction.  While energy storage can provide continual service up and down with no issues and meet or exceed the other requirements of this service, these resources are limited in their ability to discharge for extended periods of time. Though PFR dispatch could be required for an extended period of time under the current construct, data does not indicate that this is the actual application of the service.
ESA requests that ERCOT reconsider the language implying a potentially unlimited duration in one direction.  The requirement for continuous provision of PFR seems unnecessary given the NERC requirement to restore frequency within 15 minutes.  In addition, additional Ancillary Services like Contingency Reserves are available to respond longer events after ten minutes. Every other Ancillary Service has a specific duration requirement included in this proposal.  ESA urges ERCOT to establish a limit on the duration that a PFR resource will be obligated to respond in one direction, recognizing that other Ancillary services need to be deployed to meet those extensive or events. This modification to the language would not conflict with the required response time, nor should it jeopardize the compliance with NERC requirements since, as previously discussed, other services should be responding within the event timeframe. Alternatively, resources which are not able to respond in one direction for extended periods of time should only receive reduced compensation.  At a minimum, the ERCOT proposal to limit participation to the median of the actual performance during the past 6 events should provide a sufficient remedy.    
Issue 2:  Limit on Provision of PFR

New resources are limited to offering 20% of their HSL into the PFR market.  This limit is an unnecessary restriction on small resources participating exclusively in the Ancillary Service market.  Energy storage resources could offer most, if not all, of their capacity into PFR.  This issue is magnified because the HSL test measures output for 30 minutes rather than the duration likely to be used by the service.
Solution:

A more equitable way to limit the amount of PFR that a Resource can provide might be to limit each Resource to providing no more than a certain percentage of the overall ERCOT PFR market.  This is similar to the ERCOT proposal that limits a Resource providing Regulation to 25% of the overall Regulation market. Additionally, the HSL for a resource participating exclusively in the Ancillary Service market should be determined by the amount of output for which the resource qualifies for that specific Ancillary Service.  Alternatively, a new resource could be limited to the amount established by the Governor test during the commissioning process.
Discussion:

Fast energy storage resources are primarily focused on participating in the ERCOT Ancillary Service market.  Unlike other market participants, these resources are unlikely to also be participating in SCED.  In fact, energy storage resources may want to offer their full capacity into one service like PFR or FFR, or may divide their capacity amongst Ancillary Services.  The PFR proposal indicates that, “In qualifying and establishing limits on Resources for providing PFR, ERCOT will consider the performance abilities and limitations of the technology of each Resource seeking to qualify as a PFR provider, subject to the requirement that the cumulative action by PFR qualified Resources must meet or exceed the system response characteristic illustrated in Figure 1”.  ESA supports this approach and believes that considering the unique qualities of individual resources will allow ERCOT to extract the best value from available resources and achieve a more efficient, reliable grid. ESA also supports the statement that “limits established on the Resources be based on their capability to provide PFR”.
Contrary to the approach stated in the paper, the proposal strictly limits the amount of PFR that can be awarded to new resources to no more than 20% of the HSL.  Because the current HSL test in the protocols is designed for slower ramping, long duration resources, a new HSL for short duration resources needs to be crafted to reflect a more reasonable limit on provision of Ancillary Services overall.  This issue regarding HSL is addressed in more detail later in these comments. Under any scenario, limiting the amount of PFR to a fraction of an established HSL will effectively prohibit an energy storage resource from ever providing its full capacity in PFR.  Because energy storage provides fast, accurate response that is ideal for PFR, ERCOT would be unnecessarily forgoing the benefits these resources can offer through PFR.  Unlike other resources, these fast storage resources are likely to offer much, if not all, of their capacity into a few Ancillary Service markets.  ESA requests that ERCOT review the rationale for the limits and the unintended consequences that will bar certain resources from fully participating in the PFR market, and perhaps the ERCOT market generally.
2. Fast Frequency Response-FFR 1
Issue:  Restoration Time
Resources are required to fully restore within ten minutes.  Many energy storage technologies do not have symmetrical charging and discharging rates and therefore may not be able to fully recharge within exactly the same timeframe as a full discharge.  Effectively mandating that resources must have the same charge and discharge rate limits the amount of capacity and/or technologies that can participate in this service. In addition, because restoration for energy storage means energy consumption, restoration could prove counter-productive for ERCOT in an emergency event.
Solution:

Several solutions are discussed below.  These options could all be included or select solutions could be chosen.  Each solution adjusts the deployment and/or restoration time to meet ERCOT needs while allowing resources to restore in a technically and economically feasible manner.
Discussion:
The proposed requirement of a ten minute restoration time is unworkable for many energy storage resources, particularly in the event of a maximum ten minute deployment.  Some storage technologies are technically incapable of moving from discharging to charging and completely charging up within the exact same timeframe in order to be available again.  They are simply better suited to faster discharging.  Charging could take twice as long as discharging for some technologies.  This proposed restoration requirement is unnecessary and will effectively exclude many energy storage resources from participating in the FFR 1 market or require resources to be oversized, greatly reducing the economics of facility otherwise well-suited to offer this service.  ERCOT staff has indicated that FFR 1 will rarely, if ever, be deployed for the full 10 minute maximum duration.  However, the risk to storage technologies that charge and discharge at different rates is a real risk and will serve to dissuade those technologies from participating in this service market even though the fast deployment is highly valued by the system.  
In addition, requiring a ten minute restoration immediately after a full ten minute deployment may require energy storage resources to charge during an extended event which is not beneficial to the grid.  During those times, prices may be extremely high and the resource may actually pay more to charge that it was paid to discharge, leading to an inefficient result.  This situation can be avoided if the solutions below are incorporated into the ERCOT proposal.
There are several potential solutions to address this barrier to entry for energy storage resources which will allow more resources to enter the market to provide Fast Frequency Response 1.  These solutions could be implemented as a group or individual measures could be used.
A. ERCOT could extend the restoration time period to 20 minutes.  This longer restoration time provides needed flexibility and will open the market to more resources.  Additionally, by providing a window in which resources can restore, ERCOT will mitigate any unexpected system issues that could arise with multiple resources charging/restoring at the same time.  In order to encourage resources to restore as quickly as possible, a pay-for-performance type mechanism can be implemented.  Resources that are available more quickly and deployed more often should be compensated accordingly in recognition of their value to the system.  
B. ERCOT could reduce the maximum duration.  If storage resources are only required to discharge for a maximum 5 or 6 minutes, for example, in line with SCED interval timing, the 10 minute restoration time will not be as significant a problem since other resources, like CR, will be deployed by that time.  
C. ERCOT could establish a “step” approach to the required restoration periods.   For example, if a resource is deployed for 5 minutes or less, the restoration period is 10 minutes, if the resource is deployed for ten minutes, the restoration period is 20 minutes.   This design would accomplish ERCOT’s objective of having resources restore within ten minutes most of the time, but would allow resources additional restoration time after being deployed for the maximum duration.
D. ERCOT could limit the requirement for deployment of each resource to once per scarcity event, with a minimum 20 minute restoration time, in order to allow the resource sufficient time to restore after a full 10 minute deployment.  This approach has the added benefit of preventing resources from charging during an ongoing scarcity event and allows resources to avoid charging during a high price period.  
3. Regulation Reserve Service 

Issue 1:  Service structure affects compensation, which has not been sufficiently discussed
It is unclear whether and how fast resources will be compensated for the additional performance provided.  It is difficult to recommend a specific service structure when the compensation scheme has not been sufficiently discussed.
Solution:

Either a shorter duration Regulation Service or a Regulation Service with an FRRS subset can meet the ERCOT system needs, but a complete proposal, including pay-for-performance, needs to be discussed to understand whether the market will function in a most efficient and cost-effective manner.  Such a market must be developed in order to attract the new resources that can offer additional stability to the grid.  ESA recommends that the Regulation Service protocol language addresses the intention to establish performance metrics and settlement mechanisms which appropriately rewards those participants who provide high-value Regulation response more than participants who do not perform at that same level. 
Discussion:

Energy storage resources are actively and successfully providing Regulation Service in various other markets around the country,
 and the ESA members are keenly interested in providing Regulation in ERCOT as well.  ESA supports structuring the new Regulation Service in a way promotes grid stability in an effective and efficient manner, that removes barriers to entry for new technologies, and that allows ERCOT to extract maximum benefits of the resource attributes that are available.  While there are numerous variations that could be considered within the Regulation market, ESA will focus on two:  the original proposal included in the initial ERCOT Concept Paper, and the current proposal included in the Consolidated Working Document.  With either proposal, it is critical that a compensation system is developed that reflects the value of fast, accurate resources.  Since the pay-for-performance and other compensation discussions have been delayed, it is unclear if either structure will actually attract fast, accurate resources, including energy storage resources, to enter the ERCOT market and provide the associated reliability and cost-savings benefits. 

a. Regulation Deployment    
Fast energy storage can be deployed virtually instantaneously.  The fast accurate response can reduce overall costs through reduction of total deployment across all resources and add another layer of reliability to the grid.  
There are two reasons why utilizing fast response resources to provide Regulation can result in fewer total MW capacity of Regulation that needs to be procured.  First, resources that are more flexible and can ramp more quickly will reach their dispatch target faster, and therefore be ready to be re-dispatched more often.  Thus the amount of Area Control Error (ACE) correction that can be provided from fast regulation resources is much greater than from ramp-limited resources.  Second, because slower ramping resources cannot switch directions as quickly, they sometimes provide regulation in a direction that is counterproductive to the needs of the grid.
The combination of these attributes renders fast-acting resources valuable and important resources on the grid; as discussed below, the benefits derived from a fast-response service serve as the underlying framework for FERC Order 755 which explicitly recognizes these benefits and requires ISOs to create market frameworks allowing System Operators to extract as much value as possible out of fast-acting technologies.
From experience with other ISOs, the optimal regulation dispatch signal for fast response Storage resources has the following key components:

1) Energy Neutral: The signal when integrated over a short period of time (5 minutes or less) should equal zero. This helps avoid accumulating or expending the energy stored in the resource over time which limits its ability to respond in both directions to regulation signals.
2) Frequent cycling: The direction of the signal should change rapidly so that the energy associated with that cycle in one direction is small. This will help keep Storage resources from filling up or emptying in any one cycle, and allow maximum benefit to the grid.  

3) Reacts to real-time energy imbalances: The signal should be representative of the control actions required to stabilize real-time energy imbalances on the system. This will take advantage of the Storage resources’ fast response rate and provide added stability to the grid.

b. Original Proposal from Concept Paper- Regulation Service with a ten minute duration limit
In the original Concept Paper, ERCOT proposed a Regulation Service with a ten minute maximum duration.  With this shorter duration, energy storage resources can easily fit into the Regulation Service structure and meet the frequency regulation needs of the grid.  Ideally, a Regulation signal should be energy neutral and cross 0 regularly, without any extended period of Regulation Up as discussed above.  In this instance, there is no need for a one hour duration for Regulation Service.  When we look to the future of Ancillary Services, we should strive for Regulation Service that is not regularly used for energy purposes, but is energy neutral instead.  Using Regulation for energy is inefficient and not cost-effective, and prevents the energy from being offered in the energy market via SCED.

ESA supports Regulation Service as originally proposed with a maximum ten minute duration, with a fair compensation mechanism that reflects the value of the service.  As ERCOT states in the Composite Document, the purpose of Regulation is to keep ACE within a narrow deadband in normal operation.  In stakeholder meetings, there was no justification provided for maintaining the current one hour duration requirement for Regulation Service.  The fact that this service is offered into the DAM was the only justification provided.  ESA supports a fresh look at Regulation, just as we gave a fresh look to the remainder of the Ancillary Services procured by ERCOT.  
c. Consolidated Document- Regulation and FRRS 

The current ERCOT proposal maintains Regulation Service with much the same structure as exists in today’s market. The proposal maintains a one-hour Regulation Service with a subset of Fast Responding Regulation Service.  ESA can support this proposal, but is concerned it might pigeon-hole specific resources into a service that may not fully utilize storage resources.  Further, it is unclear if this sub-product will be compensated for the value provided.  
While the concept of Pay-for-Performance has been discussed as a way to reward strong performance with this service, the details of how such a system will be implemented has not yet been decided.  By defining a sub-set of Regulation as FRRS, ERCOT is effectively moving the fastest, most accurate performers to this sub-category.  It is important that any compensation system adopted recognize the added accuracy, speed, and value of these resources.  Review of the performance required by Regulation Servicde and by FRRS will need to be conducted in order to determine what type of pay-for-performance component is appropriate.  ESA members would prefer to craft a service that allows the resource to move quickly and frequently and provide the full benefit of its ability to ERCOT.
Issue 1:  Cap on FRRS

Establishing a cap on FRRS, which is a fledgling service, sends the message to those resources that are considering entering the ERCOT market that there will not be a robust market for FRRS service. ERCOT has improved the concept of the proposed cap by installing it as a percentage of overall Regulation that changes in the Ancillary Services Methodology Document annually.  However, until studies have been conducted to justify a cap, ESA cannot support such a cap.  Establishing a cap with no valid justification serves to discourage new resources from investing in the ERCOT market, and will result in few if any additional resources offering this service in ERCOT.
Issue 2:  Resource specific signal
Sending the signal through the QSE may delay performance of resources which is important when considering a pay-for-performance metric.

Solution:

ERCOT should consider sending the signal for all resources directly to the resource to ensure that ERCOT is receiving the fast response and the most benefit.  Any delay in getting the signal to the resource may affect performance, which may also affect compensation under a pay-for performance mechanism.  Alternatively, ERCOT should take into account any such delay in calculating performance.
Issue 3:  Performance Measurement - Regulation
The Consolidated Document does not propose a specific performance metric for Regulation service.  

Solution:

Given the current rules and alternatives discussed to date, ESA supports the Control Performance Standard (CPS) 1 type metric developed by Sydney Niemeyer, or, alternatively, a more strict Generation Resource Energy Deployment Performance (GRED-P) -type of performance metric.  

Discussion:

A performance metric for regulation that incents accurate response to the signal and impacts compensation and ability to offer the service is essential to ensuring an efficient and lowest-cost market.  ERCOT will realize additional efficiency with stricter performance criteria that is measured on a more frequent basis.  More accurate measurement and accountability will allow more differentiation between resources which will ensure that a pay-for-performance mechanism is paying resources for their actual performance.  ESA supports the CPS1 type metric discussed in the worksessions and believes it will incentivize better performance.  Alternatively, a more strict GRED-P, with more frequent sampling of signal and response, could be used to accomplish similar results.Alternatively, each ISO has a slightly different regulation performance measurement scheme that can be used to help develop an appropriate model for ERCOT.
Issue 4:  Performance Measurement- FRRS
The ERCOT proposal includes a separate performance metric for FRRS where failure to respond to a sudden low frequency event results in disqualification.  

Solution:
ESA opposes automatic disqualification for a single failure to respond to a sudden low frequency event.  There is no such requirement for other services requiring automatic response, such as PFR or FFR, and it is unclear why this service is singled out for such a penalty.  A pay–for-performance mechanism will ensure that resources are responding as accurately and as quickly as possible.  Only in egregious circumstances should a resource be subject to disqualification.  If ERCOT finds it imperative to have an automatic disqualification threshold, ESA suggests that failure to respond to more than 3 events a month be used as a metric to disqualify a resource for a month while it is given the opportunity to cure the problem. Such a metric should then be used for each service that is similarly critical to reliability, such as PFR and FFR.
Whatever performance model may be deemed most suitable to the ERCOT market structure, ESA recommends that the fundamental performance requirements of Regulation Service resource, to respond correctly and speedily to a changing external signal, be addressed under a pay-for-performance mechanism as discussed later, or such other financial mechanisms which recognize and reward “high performers” and “low performers” of Regulation, as appropriate.

4. HSL 
Issue:  HSL Test
 The HSL test in Section 8 of the Nodal Protocols is an inappropriate tool for measuring the ability of fast, limited-duration resources to provide limited-duration Ancillary Services.
Solution:

Allow resources that are only providing limited-duration Ancillary Services to qualify for and provide these services without being subject to an HSL test.  Alternatively, ERCOT should develop a test appropriate to storage resources.
Discussion:
The HSL test is designed for generation resources that are participating in energy markets where duration of at least one hour is required.  This test measures the capacity a resource can hold for 30 minutes.  While this test is may be appropriate for generation resources that are offering long duration services, its application to fast energy storage resources participating exclusively in the short duration Ancillary Services market is wholly inappropriate.  Fast storage resources with limited duration have a value and application that improve reliability and efficiency of the grid.  To limit these resources by requiring them to discharge at a much slower rate than they are capable of, just to hold for a 30 minute test period, is to unnecessarily limit the capacity that they can offer into the market under the proposed rules. 
The current Nodal Protocols have special provisions for wind and hydro resources, including an exemption from unannounced HSL testing.  Quick-start resources have special provisions where they are deemed qualified for what they can perform in a 10 minute period.  Establishing an appropriate provision for fast energy resources is a critical part of the overall FAST process. Although there is language throughout the Composite Document stating that resources can provide the amount of capacity that they can qualify for in the qualification test for each service, the Pricing and Procurement document, and existing protocols, limit the amount of capacity that a resource can offer to the resource’s HSL.  This will effectively cut in half the amount of capacity that a 15 minute energy storage resource can provide to the grid.  
ESA supports a revision to the protocols which recognizes that resources providing duration limited resources, like FFR, FRRS and possibly PFR, should not be subject to the current HSL test.  These resources should be allowed to offer in their full qualifying capacity for particular limited duration services.  ESA will work with ERCOT to develop appropriate language, but urges that this concept be included in the NPRR being drafted by ERCOT.  It is a critical component to the Ancillary Service structure if energy storage resources are to participate in the ERCOT market.
5. Pricing and Procurement Document
ESA appreciates ERCOT’s effort to put together a pricing and procurement document to illustrate the issues that need to be addressed and the decisions that need to be made to establish procurement guidelines.  ESA believes that a complete explanation of pricing and procurement would also include discussion and proposal for a pay-for-performance mechanism. We look forward to participating in that discussion at a later time in this process.
Issue:  Regulation to FRRS Ratio
The ERCOT proposal does not include price differentiation between slower resources providing Regulation and those resources providing FRRS.  ESA supports a pricing mechanism that reflects the added performance and value that faster, more accurate resources can provide.  One way to do this is to include a ratio for FRRS to Regulation Service in much the same way that ERCOT proposesFFR has a ratio to PFR, ensuring that compensation is differentiated when the service is more valuable.  ESA urges ERCOT to conduct an analysis similar to that done with FFR and PFR to establish an appropriate ratio for these services. 
6.  Pay-for Performance Concept
Pay-for-Performance may mean different things to different people.  However, for ERCOT to have the most efficient and cost-effective Regulation market, its approach must recognize two aspects of value:
In FERC’s Order 755, Pay-for-Performance meant three things: (1) Resources’ Lost Opportunity Cost (LOC) for Energy must be included in the Regulation market price, (2) Resources’ accuracy in following the Regulation signal must be taken into account in the compensation, (3) the amount of service provided by resources, generally reflected by their ramp rates (speed of response) and identified by the amount of performance (movement or “mileage”), must also be taken into account in the compensation.

In ERCOT, as the LOC is already reflected in the market clearing price for Regulation, Pay-for-Performance should incorporate two things: (1) the accuracy of resource response is taken into account and (2) the amount of service provided is taken into account.

1. Accuracy – resources should be incented to accurately follow the ISO’s signal.  A performance metric that frequently measures what the signal requests (or what the frequency dictates) and how the resource responds should be part of the basis for compensation.  Any delay in the transmission of the signal on the ISO side should be taken into account.

2. Amount of work provided –The more service provided by the resource, the more benefit to the grid, and the more compensation the resource should receive.  For Regulation, where the speed of the resource generally affects the amount and quality of service provided, compensation should be tied to performance, measured in a way that is appropriate to the system.

Note, this goes beyond simply allowing resources with faster ramp rates to offer more Regulation capacity (based on what can be achieved in 5 minutes).  Offering more Regulation capacity does not necessarily translate to offering more accurate Regulation service.
The benefits of Pay-for-Performance have been well documented and include: incenting existing resources to offer higher ramp rates, incenting new fast resources, correcting frequency faster, improving dispatch accuracy, lowering the total Regulation requirement, and achieving reliability at lower cost.

In Order 755, FERC mandated two-part pricing for Regulation – capacity and performance.  ERCOT needs to decide what is appropriate for its system given its Regulation needs.  But any compensation scheme must take into account both accuracy and the amount of service provided.
Final Thoughts
What seems to be missing in the proposed Ancillary Service design is a comprehensive study on the impact of the new suite of services and how best to utilize new technologies that are available in the market. In order to determine the best, most efficient, and cost effective service structure, ESA urges ERCOT to study the deployment priority of the various resources ERCOT does and will have at its disposal.  The ultimate goal would be to determine if a “fast first” approach would benefit ERCOT in the same way that it has benefitted markets such as PJM.  Based on PJM studies and experience, Scott Baker, Business Solutions Engineer at the ISO, has been widely noted as stating that “We know that a MW of storage is worth more than a MW of traditional energy” due to the amount of work it does.  We speculate that similar studies in ERCOT could yield similar results and inform this FAST process.  Where storage has been fully utilized, total costs have gone down and ERCOT should explore how to use this resource to meet its system needs in a more efficient manner.
 

�ESA members are providing over 130 MW of Regulation around the country. ESA comments to FERC on April 10, 2014 in Docket No. ER14-1537.
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