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August 1, 2023 
 

The Honorable Kimberly D. Bose 
Secretary 
Federal Energy Regulatory Commission 

888 First Street, NE 
Washington, D.C. 20246 
 

Re: California Independent System Operator Corporation 
 
Energy Storage Enhancements – Phase 2 

 
Request for Waiver of Notice Requirement 
 

Docket No. ER23-____-000 
 

Dear Secretary Bose: 

 
The California Independent System Operator Corporation (“CAISO”) submits 

this tariff amendment to implement the second phase of the CAISO’s energy storage 

enhancements stakeholder initiative.1  This tariff amendment consists of two distinct 
sets of tariff revisions for storage resources that are co-located with other generating 
technologies.  First, the CAISO proposes to extend aggregate capability constraint 

technology to pseudo-tied resources.  Second, the CAISO proposes to provide 
biddable parameters that allow storage resources to avoid charging schedules that 
would exceed the energy output of co-located intermittent resources.  Both 

enhancements will help storage resources manage their resources while providing the 
CAISO more accurate information about the resources’ capabilities.2     
 

The CAISO respectfully requests the Commission issue an order by October 1, 
2023, accepting the proposed tariff revisions to be effective no later than December 1, 

                                              
1  The CAISO submits this filing pursuant to section 205 of the Federal Power Act (“FPA”), 16 
U.S.C. § 824d.  Capitalized terms not otherwise defined herein have the meanings set forth in the 
CAISO tariff, and references to specific sections, articles, and appendices are references to sections, 
articles, and appendices in the current CAISO tariff and as revised or proposed in this filing, unless 
otherwise indicated. 

See CAISO Final Proposal on Energy Storage Enhancements, available at 
http://www.caiso.com/InitiativeDocuments/FinalProposal-EnergyStorageEnhancements.pdf.  

2  Each set of tariff revisions is severable.  The CAISO has filed them together for administrative 
efficiency, because they resulted from the energy storage enhancements initiative, and the CAISO 
intends to implement them simultaneously. 

http://www.caiso.com/InitiativeDocuments/FinalProposal-EnergyStorageEnhancements.pdf
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2023.  The CAISO intends to implement these tariff revisions in its Fall software 

release, currently scheduled for October 1, 2023.  The CAISO requests authorization to 
notify the Commission of the effective date of the tariff changes within five days of 
implementation.3  The CAISO requests that the Commission grant any and all waivers 

that might be necessary to approve the CAISO’s proposed tariff revisions effective as 
proposed herein, including any necessary waivers of Rules 35.3 and 35.11 of the 
Commission’s Rules and Regulations.4  Such waivers are appropriate if the actual 

effective date for the proposed tariff provisions turns out to be over 120 days after this 
filing. 

 

I. Aggregate Capability Constraints for Pseudo-Tied Resources 
 
 A. Background 

 
 A key benefit of energy storage is its ability to reduce the intermittency and 
optimize the performance of variable energy resources when it is co-located behind a 

shared point of interconnection.  Federal investment tax credits, state mandates, and 
local public policies for energy storage at the same site as solar resources are 
significant drivers of these mixed-technology projects.  Many load-serving entities and 

developers also seek to pair energy storage with solar resources so the generating 
facilities can provide consistent power and extend their capability even as the sun sets 
and demand peaks.   

 
 The CAISO uses the generic term, “Mixed-fuel Resource” to refer to any 
generating facility with components that use different fuel sources or technologies.5  

Mixed-fuel Resources participate as either a “Hybrid Resource” or “Co-located 
Resources.”6  There are no restrictions on which model they choose: developers can 
select either model.  A Hybrid resource refers to a Mixed-fuel Resource with a single 

Resource ID.  The most prominent example is a resource with an energy storage 
component and a variable energy component, such as wind or solar, operating and 
modeled as one generator.  A hybrid resource has one bid curve that applies to all of 

its components.  A hybrid resource receives one dispatch instruction from the CAISO.  
The hybrid resource operator self-optimizes the components of its resource to meet 

                                              
3  The CAISO has included an effective date of 12/31/9998 as part of the tariff records submitted in 
this filing. The CAISO will notify the Commission of the actual effective date of these tariff records within 
five business days of implementation in an eTariff submittal using Type of Filing code 150 – Report. See 
California Independent System Operator Corp., 172 FERC ¶ 61,263 (2020). 

4  18 C.F.R. §§ 35.3 and 35.11.  

5  Appendix A to the CAISO tariff.  EIM Participating Resources can use both models. 

6  Id. 
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that dispatch instruction.  The CAISO settles the aggregate output of each hybrid 

resource under its single Resource ID.7 
 
 The instant filing focuses on the other model for Mixed-fuel Resources: “Co-

Located Resources.”  Co-located resources operate in the CAISO’s markets as 
separate and independent resources.8  Although co-located resources are at the same 
generating facility from an interconnection perspective, they are treated as separate 

market entities.  Co-located resources are always separate resources with separate 
Resource IDs.  They submit separate bids and receive separate market dispatch 
instructions from other resources with which they are co-located.  They also submit 

separate outages and have separate metering arrangements.  
 
 Co-located resources frequently request less interconnection service capacity 

than their combined generating capacity.  This makes sense because co-located 
resources consist of (i) renewable, intermittent resources that rarely operate at 
maximum capacity and (ii) storage resources, which can charge, discharge, or idle 

depending on many factors.  To optimize bidding while maintaining safety and 
reliability, co-located resources use “Aggregate Capability Constraints,” or “ACCs.”  
ACCs ensure that co-located resources’ aggregate market awards do not exceed the 

interconnection service capacity for the site.9  They allow co-located resources to 
manage the sum of their maximum operating level with no additional interconnection 
upgrades or stranding generating capacity.   

 
 The Commission approved ACC functionality in 2020, and ACCs have proven 
an effective tool since then.10  Originally, however, the CAISO did not have the 

technology to extend ACCs to pseudo-tied resources.  Pseudo-tied resources are 
resources physically outside of the CAISO balancing authority area, but modeled within 
it as if they were internal resources.11  They must demonstrate reliable transmission 

rights to deliver their energy to the CAISO.12   
  

                                              
7  See California Independent System Operator Corp., 173 FERC ¶ 61,146 (2020); California 
Independent System Operator Corp., 177 FERC ¶ 61,153 (2021).   

8  Appendix A to the CAISO tariff. 

9  Generating facilities also must install generator limiter controls so that the combined output of 
the co-located resources does not exceed the generating facility’s interconnection service capacity. 

10  California Independent System Operator Corp., 173 FERC ¶ 61,146 (2020). 

11  See “Pseudo-Tie,” Appendix A to the CAISO tariff. 

12  See Appendix B.16 to the CAISO tariff. 
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 B. Proposed Tariff Revisions 

 
 Having gained experience with ACCs for internal co-located resources, the 
CAISO proposes to extend ACC functionality to pseudo-tied resources.13  This will 

allow more resources to take advantage of the benefits ACCs provide and reduce 
barriers for co-located resources to pseudo-tie into the CAISO.  The Commission 
should approve these tariff revisions as just and reasonable.     

 
II. Charging Constraints for Co-Located Storage Resources 
 

 A. Background 
 
 Local and federal taxes incentivize renewable generation.14  They also 

recognize that co-located storage can optimize and stretch the performance of these 
resources.  Tax laws also incentivize storage development, but they can restrict 
storage operation in order to promote renewable development.15  The Investment Tax 

Credit (“ITC”), in particular, strictly limits the tax incentives a developer can receive if it 
charges the storage resource from sources external to the co-located renewable 
resource.16  This is known as “grid charging,”17 and it has become a critical issue as 

mixed-fuel resources proliferate.  Many load-serving entities and financiers require 
developers to maximize tax incentives by avoiding grid-charging.  Power purchase 
agreements assuming ITC recovery frequently include requirements to avoid grid-

charging, and developers may then desire to implement onsite physical controls at the 
facilities to ensure compliance. 

                                              
13  The CAISO tariff currently has express prohibitions on pseudo-tied co-located resources’ using 
ACCs.  The CAISO simply proposes to remove those prohibitions.  See proposed Section 27.13 of the 
CAISO tariff. 

14  26 U.S.C. §§ 48 et seq. 

15  The logic being that if a storage resource is not charging from renewable resources, it does not 
further renewable energy goals.  

16  See, e.g., Solar Energy Industries Association, “Solar + Storage,” 
https://www.seia.org/sites/default/files/2019-03/SEIA-Storage-ITC-Factsheet-2019March_2.pdf; 
McGuide Woods, “Inflation Reduction Act Creates New Tax Credit Opportunities for Energy Storage 
Projects,” https://www.mcguirewoods.com/client-resources/Alerts/2022/12/inflation-reduction-act-
creates-new-tax-credit-opportunities-for-energy-storage-projects (both citing 26 U.S.C. § 48).  The 
Inflation Reduction Act changed these restrictions somewhat, but many power purchase agreements 
were executed before the Inflation Reduction Act, and based on the ITC before the changes.  Even if 
Congress changes the ITC radically, the issue would remain for the CAISO and many existing co-
located resources. 

17  “Grid-charging” is the common term, although it is probably a misnomer.  It actually refers to 
charging beyond the output of the co-located renewable resource, which is the relevant question for tax 
purposes.  The issue of whether the electrons to charge the battery actually came from the grid or the 
co-located renewable resource’s output depend on complex physics and the precise configuration of the 
co-located resources, and are not relevant. 

https://www.seia.org/sites/default/files/2019-03/SEIA-Storage-ITC-Factsheet-2019March_2.pdf
https://www.mcguirewoods.com/client-resources/Alerts/2022/12/inflation-reduction-act-creates-new-tax-credit-opportunities-for-energy-storage-projects
https://www.mcguirewoods.com/client-resources/Alerts/2022/12/inflation-reduction-act-creates-new-tax-credit-opportunities-for-energy-storage-projects
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 Co-located storage resources try to manage their grid-charging constraints by 
balancing their bids to charge against their forecasts and schedules for the co-located 
renewable resources.  This can challenge scheduling coordinators.  It can also 

challenge the CAISO if resources have incentives to deviate from their charging 
schedules to avoid grid-charging.  Although resources could avoid this issue if they 
switched to the Hybrid Resource model, the majority of developers and load-serving 

entities strongly prefer (or even require) the co-located model because they can 
optimize, meter, and settle each resource, or even split the resources into several 
independently modeled resources to accommodate multiple off-takers.  Additionally, 

converting to the Hybrid Resource model would cause the intermittent generation to 
lose its Variable Energy Resource status. 
 

 The CAISO and stakeholders thus seek to close the gap between the 
functionality of the Hybrid Resource model and the co-located model with grid-
charging.  This will greatly improve the accuracy of dispatch instructions to co-located 

storage resources and reduce their incentives to deviate unexpectedly from any 
awards that would result in grid-charging. 

 

B. Proposed Tariff Revisions 
 
The CAISO proposes to create a “Charging Constraint” co-located storage 

resources can use to help avoid grid-charging.  The CAISO proposes to define the 
term “Charging Constraint” as “A constraint that reflects a storage resource’s election 
not to charge beyond the output of its co-located Variable Energy Resource.”18  The 

Charging Constraint will be a biddable parameter that affects the potential range of 
dispatch for the hours the scheduling coordinator designates with its bids.19  When a 
scheduling coordinator for a co-located storage resource includes a charging constraint 

in its bid, the CAISO will not issue (a) day-ahead schedules for energy less than the 
negative value of the co-located variable energy resource’s day-ahead schedules, or 
(b) real-time market schedules for energy that are less than the negative value of the 

co-located variable energy resources’ dispatch operating targets, in the same operating 
intervals in the designated hour.20  The charging constraint will thus mitigate the risk of 
grid-charging for co-located storage resources that seek to avoid it.  It will bring 

functionality available in the Hybrid Resource model to the co-located model, providing 
more flexibility for storage resources to elect either model.   

 

                                              
18  Proposed Appendix A to the CAISO tariff. 

19  Thus, all fifteen-minute and real-time schedules within the entire hour would reflect the Charging 
Constraint. 

20  Proposed Section 30.5.6.3 of the CAISO tariff.  Because EIM Participating Resources can be 
Co-Located Resources, they could use the Charging Constraints as well. 
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Charging Constraints will not apply in operating intervals where the storage 

resources receive an award to provide regulation.  Where the storage resource bids to 
provide energy with a charging constraint and its bids to provide regulation, and the 
optimization gives it a regulation award, the regulation award will obviate the charging 

constraint.21  The CAISO depends on storage resources’ following their regulation 
awards for reliability, and requiring the optimization to balance the storage resources’ 
real-time regulation signal—based on the frequency of the grid at that moment—

against the output of the co-located intermittent resources would be too complex and 
risk reliability.  Likewise, the CAISO still may use its authority to issue exceptional 
dispatches to manage reliability.  Although a conflict is unlikely, any exceptional 

dispatch to charge would take precedence over a charging constraint.22 
 
Co-located resources can use more than one ACC at a single site, with sub-

ACCs controlling the maximum output of a subset of resources, then feeding to a 
master ACC.  Because it has a contractual relationship with the onsite generators, the 
Interconnection Customer currently is the entity responsible for arranging ACCs with 

the CAISO.23  To avoid conflicting uses of the charging constraint that would affect the 
same ACC, the CAISO proposes that only a single storage resource ID at the ACC 
may submit charging constraints.24  The interconnection customer will continue to be 

the entity that coordinates ACCs among resources, and it will designate the scheduling 
coordinator and storage resource that may submit charging constraints for each ACC.  
Even if multiple resources, owners, and operators are all at one site, they already have 

existing agreements with each other for the interconnection,25 and the CAISO has a 
contractual relationship with the interconnection customer through the generator 
interconnection agreement.  The CAISO’s proposal takes advantage of these existing 

relationships.  It avoids any resource making elections for the other co-located 
resources without contract parity and awareness.  

 

The CAISO also proposes to expressly allow co-located storage resources to 
deviate from any dispatch instructions that would conflict with their charging 
constraints.26  This generally would occur where the intermittent resource’s real-time 

                                              
21  Likewise, a storage resource using the Regulation Energy Management model to provide 
regulation constantly would not be able to submit charging constraints.  Proposed Section 30.5.6.3 of the 
CAISO tariff. 

22  Id.  See California Independent System Operator Corp., Answer, Docket No. ER23-1485-000 
(April 28, 2023) (discussing the CAISO’s few prior exceptional dispatches to storage resources).  

23  Section 27.13 of the CAISO tariff. 

24  Proposed Section 30.5.6.3 of the CAISO tariff.  

25  Generally in the form of a co-tenancy agreement that operates in coordination with the generator 
interconnection agreement. 

26  Excluding the exceptions noted above: regulation awards and exceptional dispatches.  
Proposed Section 34.13.3 of the CAISO tariff.  Currently this provision prohibits deviations where the 
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output is slightly less than forecasted, like for unexpected cloud cover.  The storage 

resources would still be subject to imbalance energy for the deviation, but would not be 
subject to the other penalties in the CAISO tariff.27  The CAISO does not expect these 
deviations to be frequent or significant, but intends to monitor resource performance 

with the charging constraints. 
 
The Commission should approve these tariff revisions as just and reasonable.  

Stakeholders have identified them as critical to the success of mixed-fuel resource 
configurations, which are becoming one of the largest portions of the CAISO’s 
interconnection queue.  The tariff revisions will provide more flexibility for resources to 

choose the co-located model, allowing each resource to be optimized for the grid.  The 
CAISO’s proposed tariff revisions are consistent with federal and local tax laws, and 
promote public policy. 

   
 

III. Effective Date 

 
These tariff amendments result in substantial software enhancements for the 

CAISO.  The CAISO respectfully requests the Commission issue an order by October 

1, 2023, accepting the proposed tariff revisions to be effective no later than December 
1, 2023.  The CAISO intends to implement these tariff revisions in its Fall software 
release, currently scheduled for October 1.  The CAISO requests authorization to notify 

the Commission of the effective date of the tariff changes within five days of 
implementation.28   

 

The CAISO requests that the Commission grant any and all waivers that might 
be necessary to approve the CAISO’s proposed tariff revisions effective as proposed 
herein, including any necessary waivers of Rules 35.3 and 35.11 of the Commission’s 

Rules and Regulations.29  Such waivers are appropriate if the actual effective date for 
the proposed tariff provisions turns out to be over 120 days after this filing.  The 
effective date of the tariff revisions depends on finalizing, testing, and implement the 

software to effect the tariff revisions. 
 

                                              
resource has received any ancillary service award.  The CAISO has struck that provision because it is 
now overly broad, and now limited to regulation awards.  This clarification avoids conflicting exceptions. 

27  See Section 34.13.2 of the CAISO tariff. 

28  The CAISO has included an effective date of 12/31/9998 as part of the tariff records submitted in 
this filing. The CAISO will notify the Commission of the actual effective date of these tariff records within 
five business days of implementation in an eTariff submittal using Type of Filing code 150 – Report. See 
California Independent System Operator Corp., 172 FERC ¶ 61,263 (2020). 

29  18 C.F.R. §§ 35.3 and 35.11.  
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IV. Communications 

 
Please address communications regarding this filing to these individuals, whose 

names the CAISO requests the Commission place on the official service list 

established  regarding this submittal: 
 

  William H. Weaver* 

  Assistant General Counsel 
California Independent System 
Operator Corporation 

250 Outcropping Way 
Folsom, CA 95630 
Tel: (916) 608-1225 

Fax: (916) 608-7222 
bweaver@caiso.com  

 

 

*Individuals designated for service under Rule 203(b)(3).30 
 
V. Service 

 
The CAISO has served copies of this transmittal letter, and all attachments, on 

the California Public Utilities Commission, the California Energy Commission, and 

parties with effective scheduling coordinator service agreements under the CAISO 
tariff.  In addition, the CAISO is posting this transmittal letter and all attachments on the 
CAISO Web site. 

 
VI. Materials Provided In This Filing 

 

These documents, besides this transmittal letter, support this filing: 
 
Attachment A Clean tariff sheets incorporating the revisions described in 

this filing 
 
Attachment B Redline sheets showing the changes to the currently 

effective tariff described in this filing  
 
Attachment C  Memorandum to CAISO Board of Governors  

 
Attachment D  Final proposal  
 

 

                                              
30  18 C.F.R. § 385.203(b)(3). 
 

mailto:bweaver@caiso.com
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VII. Conclusion  

 
For the reasons described above, the CAISO respectfully requests that the 

Commission accept the CAISO’s proposed tariff revisions. 

 
      Respectfully submitted, 
 

By: /s/ William H. Weaver 
Roger E. Collanton 
  General Counsel  

Anthony Ivancovich 
  Deputy General Counsel 
William H. Weaver 

  Assistant General Counsel 
California Independent System  
Operator Corporation 

250 Outcropping Way 
Folsom, CA  95630  
Tel:  (916) 351-4400 

Fax:  (916) 608-7222 
bweaver@caiso.com  
 

Counsel for the California Independent  
System Operator Corporation 

 

mailto:bweaver@caiso.com
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Appendix A 

 

* * * * * 
 

- Charging Constraint 

A constraint that reflects a storage resource’s election not to charge beyond the output of its co-located 

Variable Energy Resource.   

 

* * * * * 
 

Section 27 

 
* * * * * 

 
 
27.13  Aggregate Capability Constraint 

At the request of the Interconnection Customer or Pseudo-Tie Generating Facility, the CAISO may 

enforce an Aggregate Capability Constraint for Generating Facilities with Co-located Resources that 

reflects a Generating Facility’s maximum and minimum capability or a portion of that capability for 

purposes of Day-Ahead Market Awards, Real-Time Market Awards, and Real-Time Dispatch as described 

in the CAISO’s Business Practice Manuals.  If the combined PMax of Co-located Resources associated 

with a single Generating Facility would exceed the Interconnection Service Capacity of that Generating 

Facility, the Interconnection Customer may request that the CAISO enforce an Aggregate Capability 

Constraint or multiple Aggregate Capability Constraints at the Generating Facility as described in the 

CAISO’s Business Practice Manuals.  If the Interconnection Customer requests that the CAISO enforce 

multiple Aggregate Capability Constraints, the CAISO will enforce an Aggregate Capability Constraint at 

the Generating Facility level and subordinate Aggregate Capability Constraints at the level of Resource 

IDs.   

If the Interconnection Customer does not elect an Aggregate Capability Constraint(s), the combined 

PMax of the Co-located Resources registered in the Master File for that Generating Facility may not 

exceed the Generating Facility’s Interconnection Service Capacity.  EIM Participating Resource 

Scheduling Coordinators also may request that the CAISO enforce an Aggregate Capability Constraint or 



multiple Aggregate Capability Constraints for Co-located Resources, subject to the prior written approval 

of the applicable EIM Entity Balancing Authority that enforcing an Aggregate Capability Constraint(s) for 

Co-located Resources does not create a threat to safety or reliability.   

As described in the CAISO’s Business Practice Manuals the CAISO may relax enforcement of 

subordinate Aggregate Capability Constraints in its Real-Time Market prior to relaxing enforcement of the 

system energy-balance constraint specified in Sections 27.4.3.3.4 to ensure there is sufficient Supply to 

meet the CAISO Forecast of CAISO Demand. 

Notwithstanding Section 34.13, a Generating Facility whose Co-located Resources, including Variable 

Energy Resources, do not comply with Dispatch Instructions such that their output exceeds the 

Interconnection Service Capacity of the Generating Facility, will be ineligible for the Aggregate Capability 

Constraint.  In such cases, the CAISO will adjust the PMaxes of those Co-located Resources 

proportionate to each Generating Unit’s capacity such that the sum of the PMax values equals the 

Interconnection Service Capacity of the Generating Facility, or as requested by the Interconnection 

Customer so long as the total value does not exceed the Interconnection Service Capacity of the 

Generating Facility. 

Similar to other Generating Facilities with multiple Resource IDs, the CAISO will have no liability with 

respect to Co-located Resources or their Scheduling Coordinators if Co-located Resources do not comply 

with Dispatch Instructions and infringe on Interconnection Service Capability used by other Co-located 

Resources at a Generating Facility.   

In the event that Co-located Resources in an EIM Entity Balancing Authority area do not comply with 

Dispatch Instructions such that their output exceeds the interconnection service capacity for the Co-

located Resources, the CAISO will ask the applicable EIM Entity Balancing Authority whether it will 

revoke its prior approval of enforcing the Aggregate Capability Constraint for such Co-located Resources. 

The following resources are not eligible to use the Aggregate Capability Constraint: Multi-Stage 

Generators, Proxy Demand Response, Pumped Storage Hydro Units, Metered Subsystems, and Use-

Limited Resources.   

Scheduling Coordinators may not offer or self-provide Ancillary Services into the CAISO’s Markets or 

receive Uncertainty Awards from Generating Units that are subject to Aggregate Capability Constraints 



until the CAISO issues a Market Notice stating this restriction will no longer apply.  The Pricing Node for 

the Generating Units or EIM Participating Resources subject to an Aggregate Capability Constraint will be 

their Point of Interconnection. 

 
* * * * * 

 
Section 30 

 
* * * * * 

 
30.5.6 Non-Generator Resource Bids 

 

* * * * * 
 

 
30.5.6.3  Co-Located Charging Constraints 

For an Aggregate Capability Constraint, the Interconnection Customer for Co-Located Resources may 

designate to the CAISO which storage resource will include Charging Constraints in its Bids.  The 

Charging Constraint will apply to all storage resources under the Aggregate Capability Constraint.  

Charging Constraints will reflect an election not to charge beyond the output of the co-located Variable 

Energy Resource(s) in a given hour.  When a Scheduling Coordinator for a Co-Located storage resource 

includes a Charging Constraint in its Bid, the CAISO will not issue (a) Day-Ahead Schedules for Energy 

less than the negative value of the co-located Variable Energy Resource’s Day-Ahead Schedules; or (b) 

FMM Schedules or RTD Schedules for Energy that are less than the negative value of the co-located 

Variable Energy Resources’ Dispatch Operating Targets, in the same Operating Intervals in the 

designated hour.  Charging Constraints will not apply in Operating Intervals where the storage resources 

receive an Ancillary Service Award to provide Regulation, where the storage resources elect to use 

Regulation Energy Management, or where the CAISO must issue an Exceptional Dispatch pursuant to 

Section 34.11. 

* * * * * 
 

Section 34 

 
* * * * * 

 



34.13.3 Co-located Resources and Dispatch Instructions 

Co-located Resources that are Non-Generator Resources may deviate from Dispatch Instructions only 

pursuant to this Section.  A Co-located Resource that is a Non-Generator Resource may deviate from a 

Dispatch Instruction where a co-located Eligible Intermittent Resource at the same Generating Facility is 

producing above its Dispatch Operating Target due to meteorological conditions such that the Co-located 

Resources’ combined output would exceed the Interconnection Service Capacity of the Co-located 

Resources, or otherwise threaten reliability or safety.  Such deviations may only occur through proper 

control technologies that ensure the combined output of all Co-located Resources does not exceed the 

Generating Facility’s Interconnection Service Capacity.  Co-located Resources that are Non-Generator 

Resources may deviate from Dispatch Instructions to observe their registered Charging Constraints 

consistent with Section 30.5.6.3.  All deviations from Dispatch Instructions will be subject to Uninstructed 

Imbalance Energy.   

 

* * * * * 
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Appendix A 

 

* * * * * 
 

- Charging Constraint 

A constraint that reflects a storage resource’s election not to charge beyond the output of its co-located 

Variable Energy Resource.   

 

* * * * * 
 

Section 27 

 
* * * * * 

 
 
27.13  Aggregate Capability Constraint 

At the request of the Interconnection Customer or Pseudo-Tie Generating Facility, the CAISO may 

enforce an Aggregate Capability Constraint for Generating Facilities with Co-located Resources that 

reflects a Generating Facility’s maximum and minimum capability or a portion of that capability for 

purposes of Day-Ahead Market Awards, Real-Time Market Awards, and Real-Time Dispatch as described 

in the CAISO’s Business Practice Manuals.  If the combined PMax of Co-located Resources associated 

with a single Generating Facility would exceed the Interconnection Service Capacity of that Generating 

Facility, the Interconnection Customer may request that the CAISO enforce an Aggregate Capability 

Constraint or multiple Aggregate Capability Constraints at the Generating Facility as described in the 

CAISO’s Business Practice Manuals.  If the Interconnection Customer requests that the CAISO enforce 

multiple Aggregate Capability Constraints, the CAISO will enforce an Aggregate Capability Constraint at 

the Generating Facility level and subordinate Aggregate Capability Constraints at the level of Resource 

IDs.   

If the Interconnection Customer does not elect an Aggregate Capability Constraint(s), the combined 

PMax of the Co-located Resources registered in the Master File for that Generating Facility may not 

exceed the Generating Facility’s Interconnection Service Capacity.  EIM Participating Resource 

Scheduling Coordinators also may request that the CAISO enforce an Aggregate Capability Constraint or 



multiple Aggregate Capability Constraints for Co-located Resources, subject to the prior written approval 

of the applicable EIM Entity Balancing Authority that enforcing an Aggregate Capability Constraint(s) for 

Co-located Resources does not create a threat to safety or reliability.   

As described in the CAISO’s Business Practice Manuals the CAISO may relax enforcement of 

subordinate Aggregate Capability Constraints in its Real-Time Market prior to relaxing enforcement of the 

system energy-balance constraint specified in Sections 27.4.3.3.4 to ensure there is sufficient Supply to 

meet the CAISO Forecast of CAISO Demand. 

Notwithstanding Section 34.13, a Generating Facility whose Co-located Resources, including Variable 

Energy Resources, do not comply with Dispatch Instructions such that their output exceeds the 

Interconnection Service Capacity of the Generating Facility, will be ineligible for the Aggregate Capability 

Constraint.  In such cases, the CAISO will adjust the PMaxes of those Co-located Resources 

proportionate to each Generating Unit’s capacity such that the sum of the PMax values equals the 

Interconnection Service Capacity of the Generating Facility, or as requested by the Interconnection 

Customer so long as the total value does not exceed the Interconnection Service Capacity of the 

Generating Facility. 

Similar to other Generating Facilities with multiple Resource IDs, the CAISO will have no liability with 

respect to Co-located Resources or their Scheduling Coordinators if Co-located Resources do not comply 

with Dispatch Instructions and infringe on Interconnection Service Capability used by other Co-located 

Resources at a Generating Facility.   

In the event that Co-located Resources in an EIM Entity Balancing Authority area do not comply with 

Dispatch Instructions such that their output exceeds the interconnection service capacity for the Co-

located Resources, the CAISO will ask the applicable EIM Entity Balancing Authority whether it will 

revoke its prior approval of enforcing the Aggregate Capability Constraint for such Co-located Resources. 

The following resources are not eligible to use the Aggregate Capability Constraint: Multi-Stage 

Generators, Pseudo-Tie Resources, Proxy Demand Response, Pumped Storage Hydro Units, Metered 

Subsystems, and Use-Limited Resources.   

Scheduling Coordinators may not offer or self-provide Ancillary Services into the CAISO’s Markets or 

receive Uncertainty Awards from Generating Units that are subject to Aggregate Capability Constraints 



until the CAISO issues a Market Notice stating this restriction will no longer apply.  The Pricing Node for 

the Generating Units or EIM Participating Resources subject to an Aggregate Capability Constraint will be 

their Point of Interconnection. 

 
* * * * * 

 
Section 30 

 
* * * * * 

 
30.5.6 Non-Generator Resource Bids 

 

* * * * * 
 

 
30.5.6.3  Co-Located Charging Constraints 

For an Aggregate Capability Constraint, the Interconnection Customer for Co-Located Resources may 

designate to the CAISO which storage resource will include Charging Constraints in its Bids.  The 

Charging Constraint will apply to all storage resources under the Aggregate Capability Constraint.  

Charging Constraints will reflect an election not to charge beyond the output of the co-located Variable 

Energy Resource(s) in a given hour.  When a Scheduling Coordinator for a Co-Located storage resource 

includes a Charging Constraint in its Bid, the CAISO will not issue (a) Day-Ahead Schedules for Energy 

less than the negative value of the co-located Variable Energy Resource’s Day-Ahead Schedules; or (b) 

FMM Schedules or RTD Schedules for Energy that are less than the negative value of the co-located 

Variable Energy Resources’ Dispatch Operating Targets, in the same Operating Intervals in the 

designated hour.  Charging Constraints will not apply in Operating Intervals where the storage resources 

receive an Ancillary Service Award to provide Regulation, where the storage resources elect to use 

Regulation Energy Management, or where the CAISO must issue an Exceptional Dispatch pursuant to 

Section 34.11. 

* * * * * 
 

Section 34 

 
* * * * * 

 



34.13.3 Co-located Resources and Dispatch Instructions 

Co-located Resources that are Non-Generator Resources may deviate from Dispatch Instructions only 

pursuant to this Section.  A Co-located Resource that is a Non-Generator Resource may deviate from a 

Dispatch Instruction where a co-located Eligible Intermittent Resource at the same Generating Facility is 

producing above its Dispatch Operating Target due to meteorological conditions such that the Co-located 

Resources’ combined output would exceed the Interconnection Service Capacity of the Co-located 

Resources, or otherwise threaten reliability or safety.  Such deviations may only occur through proper 

control technologies that ensure the combined output of all Co-located Resources does not exceed the 

Generating Facility’s Interconnection Service Capacity.  Co-located Resources that are Non-Generator 

Resources may deviate from Dispatch Instructions to observe their registered Charging Constraints 

consistent with Section 30.5.6.3.  All deviations from Dispatch Instructions will be subject to Uninstructed 

Imbalance Energy.  A Co-located Resource that is a Non-Generator Resource may not deviate from a 

Dispatch Instruction pursuant to this section if it is providing Ancillary Services in the same Dispatch 

Interval. 

 

* * * * * 
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Tariff Amendment – Energy Storage Enhancements Phase 2 

California Independent System Operator Corporation 

August 1, 2023 
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����������	
��																																		 	 �	�	�����	��������	

�����������	������ !	 	 �� "	#$	

%!"&"	'()&���*)�&	")&��"	�!��	&�(�� "	�"&(��'"&	!�+"	&�,,*'*")�	&���"	(,	'!�� "-	�.(+"	/*)*/�/	(�	."0(1	/�2*/�/	&���"	(,	'!�� "	0"+"0&-	�"&3"'�*+"04-	�(	")&��"	&�33(��	�	,�00	(��3��	(,	�" �0��*()	")"� 4	,(�	�	56	/*)��"	3"�*(7	*)	�!"	�"�08�*/"	/��9"��		%!"	&�/"	":���*()&	��"	"),(�'"7	*)	�!"	7�48�!"�7	/��9"�-	.��	�":�*�"	;6	/*)��"&	(,	&���"	(,	'!�� "�		��33(&"	�	�"&(��'"	!�&	�	<�8	#66	�=	(3"���*) 	��) "	�)7	'�)	!(07	�	&���"	(,	'!�� "	."�1"")	6	�=!	�)7	$66	�=!�		>0&(	&�33(&"	�!��	�!"	/(7"0	�&&�/"&	�!"	�"&(��'"	1*00	!�+"	?66	�=!	(,	")"� 4	 (*) 	*)�(	!(��	")7*) 	#$-	�)7	�!��	�!"	�"&(��'"	!�&	)(	0(&&"&	."�1"")	'!�� *) 	�)7	7*&'!�� *) �		�)	�!"	,(00(1*) 	&'")��*(&	�!"&"	7*&3��'!	�1��7&	��"	,"�&*.0"	*)	�!"	7�48�!"�7	/��9"�@	A	6	�=	(,	")"� 4	�)7	#66	�=	(,	�" �0��*()	�3	�)	�!*&	&'")��*(	�!"	/��9"�	'�0'�0��"&	�!"	&���"	(,	'!�� "	,(�	�!"	�"&(��'"	��	�!"	")7	(,	!(��	")7*) 	#$	��	#BC	�=!	D?66	�=!	E	#66	�=	F	�##G�		%!*&	*&	&�,,*'*")�	&���"	(,	'!�� "	�(	&�33(��	�!"	#66	�=!	�":�*�"/")�	,(�	&���"	(,	'!�� "	,(�	�!"	�" �0��*()	�3	�1��7�		%!"	�"&(��'"	1(�07	!�+"	�!"	�.*0*�4	�(	.*7	�3	�(	#66	�=	(,	'!�� *) 	")"� 4	*)	�!"	�"�08�*/"	/��9"�-	"2'""7*) 	�!"	3�(3(&"7	�":�*�"/")�	�(	.*7	H6	�=	(,	'!�� *) 	")"� 4	*)	�!"	�"�08�*/"	/��9"�	�(	&�33(��	�!*&	�" �0��*()	�1��7�	A	H6	�=	(,	")"� 4	�)7	H6	�=	(,	�" �0��*()	�3	�)	�!*&	&'")��*(	�!"	/��9"�	'�0'�0��"&	�!"	&���"	(,	'!�� "	,(�	�!"	�"&(��'"	��	�!"	")7	(,	!(��	")7*) 	#$	��	#$$�H	�=!	D?66	�=!	E	H6	�=	E	H6	�=	F	�##G�		%!*&	*&	&�,,*'*")�	&���"	(,	'!�� "	�(	&�33(��	�!"	H6	�=!	�":�*�"/")�	,(�	&���"	(,	'!�� "	,(�	�!"	�" �0��*()	�3	�1��7"7�		%!"	�"&(��'"	1(�07	!�+"	�!"	�.*0*�4	�(	.*7	�3	�(	#66	�=	(,	'!�� *) 	")"� 4	*)	�!"	�"�08�*/"	/��9"�-	"2'""7*) 	�!"	3�(3(&"7	�":�*�"/")�	�(	.*7	?H	�=	(,	'!�� *) 	")"� 4	*)	�!"	�"�08�*/"	/��9"�	�(	&�33(��	�!*&	�" �0��*()	�1��7�	A	#66	�=	(,	")"� 4	�)7	#66	�=	(,	�" �0��*()	7(1)	�)	�!*&	&'")��*(	�!"	/��9"�	'�0'�0��"&	�!"	&���"	(,	'!�� "	,(�	�!"	�"&(��'"	��	�!"	")7	(,	!(��	")7*) 	#$	��	#?#	�=!	D?66	�=!	E	#66	�=	<	#66	�=	F	�?#G�		%!*&	*&	&�,,*'*")�	&���"	(,	'!�� "	�(	&�33(��	�!"	�":�*�"/")�	�(	!�+"	)(	/(�"	�!�)	566	�=!	,(�	&���"	(,	'!�� "	,(�	�!"	�" �0��*()	7(1)	�1��7"7�		%!"	�"&(��'"	1(�07	!�+"	�!"	�.*0*�4	�(	.*7	�3	�(	#66	�=	(,	7*&'!�� "	")"� 4	*)	�!"	�"�08�*/"	/��9"�-	/""�*) 	�!"	3�(3(&"7	�":�*�"/")�	�(	.*7	H6	�=	(,	7*&'!�� "	")"� 4	*)	�!"	�"�08�*/"	/��9"�	�(	&�33(��	�!*&	�" �0��*()	�1��7�		



����������	
��																																		 	 �	�	�����	��������	

�����������	������ !	 	 �� "	#$	

%&'	�((�)"	�!"	(�)"	�"(&��*"	+(	+,	�	-+.."�",�	(*",��+&	'!"�"	�!"	)&-"/	�((�)"(	�!"	�"(&��*"	'+//	!�0"	$1	�2!	&.	","� 3	 &+, 	+,�&	!&��	",-+, 	#4	+,	�!"	-�35�!"�-	)��6"��		�,	�!"	.&//&'+, 	(*",��+&(	�!"	.&//&'+, 	-+(7��*!	�'��-(	��"	+,."�(+8/"9	:	1	�2	&.	","� 3	�,-	#11	�2	&.	�" �/��+&,	�7	�,	�!+(	(*",��+&	�!"	)��6"�	*�/*�/��"(	�!"	(���"	&.	*!�� "	.&�	�!"	�"(&��*"	��	�!"	",-	&.	!&��	",-+, 	#4	��	;<	�2!	=$1	�2!	>	#11	�2	?	�##@�		A!+(	+(	+,(�..+*+",�	(���"	&.	*!�� "	�&	(�77&��	�!"	#11	�2!	�"B�+�")",�	.&�	(���"	&.	*!�� "	.&�	�!"	�" �/��+&,	�7	�'��-"-�		A!"	�"(&��*"	'&�/-	!�0"	�!"	�8+/+�3	�&	8+-	�7	�&	#11	�2	&.	*!�� +, 	","� 3	+,	�!"	�"�/5�+)"	)��6"�C	"D*""-+, 	�!"	7�&7&("-	�"B�+�")",�	�&	8+-	$1	�2	&.	*!�� +, 	","� 3	+,	�!"	�"�/5�+)"	)��6"�	�&	(�77&��	�!+(	�" �/��+&,	�'��-�	:	$1	�2	&.	","� 3	�,-	$1	�2	&.	�" �/��+&,	�7	�,	�!+(	(*",��+&	�!"	)��6"�	*�/*�/��"(	�!"	(���"	&.	*!�� "	.&�	�!"	�"(&��*"	��	�!"	",-	&.	!&��	",-+, 	#4	��	5$�$	�2!	=$1	�2!	>	$1	�2	>	$1	�2	?	�##@�		A!+(	+(	�,	+,."�(+8/"	�'��-	8"*��("	�!"	*�/*�/��"-	(���"	&.	*!�� "	+(	8"/&'	�!"	)+,+)�)	(���"	&.	*!�� "	&.	1	�2!	.&�	�!"	�"(&��*"�	:	#11	�2	&.	�" �/��+&,	�7	�,-	#11	�2	&.	�" �/��+&,	-&',	�,	�!+(	(*",��+&	�!"	)��6"�	*�/*�/��"(	�!"	(���"	&.	*!�� "	.&�	�!"	�"(&��*"	��	�!"	",-	&.	!&��	",-+, 	#4	��	E1	�2!	=$1	�2!	>	#11	�2	?	�##	F	#11	�2	?	�G#@�		A!+(	+(	+,(�..+*+",�	(���"	&.	*!�� "	�&	(�77&��	�!"	#11	�2!	�"B�+�")",�	.&�	(���"	&.	*!�� "	.&�	�!"	�" �/��+&,	�7	�'��-"-C	8��	+(	(�..+*+",�	�&	(�77&��	�!"	)�D+)�)	(���"	&.	*!�� "	&.	;11	�2!	.&�	�!"	�" �/��+&,	-&',	�'��-"-�			A!"	�"(&��*"	'&�/-	,&�	!�0"	�!"	�8+/+�3	�&	8+-	�,3	*!�� +, 	&�	-+(*!�� "	","� 3	+,	�!"	�"�/5�+)"	)��6"�	�,-	'&�/-	,&�	)""�	�!"	7�&7&("-	�"B�+�")",�	�&	8+-	$1	�2	&.	-+(*!�� "	","� 3	�,-	$1	�2	&.	*!�� +, 	","� 3	+,	�!"	�"�/5�+)"	)��6"�	�&	(�77&��	�!+(	�" �/��+&,	�'��-�		A!"	)��6"�	*�,	"D*"7�+&,�//3	-+(7��*!	�"(&��*"(	&,	�!"	 �+-	�&	",(��"	�"/+�8+/+�3�		H&�	(�&�� "	�"(&��*"(C	�!+(	+,*/�-"(	-+(7��*!	+,(���*�+&,(	�&	-+(*!�� "	","� 3	�,-	-+(7��*!	+,(���*�+&,(	�&	*!�� "�		�.	�	�"(&��*"	+(	-+(7��*!"-	�&	-+(*!�� "	","� 3	�&	�!"	 �+-C	�!",	�!"	�"(&��*"	'+//	�"*"+0"	*&)7",(��+&,	��	�!"	!+ !"�	&.	�!"+�	8+-	&�	�!"	7�"0�+/+, 	7�+*"	.&�	�!"	-+(7��*!"-	=�2@	�)&�,��	�&)"	.""-8�*6	'�(	7�&0+-"-	&,	�!+(	�(7"*�	&.	�!"	7&/+*3	�,-	(&)"	�"(7&,("(	��"	(�77/+"-	!"�"9	



����������	
��																																		 	 �	�	�����	��������	

�����������	������ !	 	 �� "	#$	

%	&'()*+,	'-.-	/01	2/,	+,1	200(	1*((	*+2,3'42	1*2/	,5*-2*+6	,54,)2*0+'(	7*-)'24/8		9!"	:�;:;<"=	:;>?@A	<���"<	�!��	�	�"<;��@"	B?>>	"?�!"�	C"	�B��="=	�	���=?�?;D�>	"E@":�?;D�>	=?<:��@!	F�;	�	�G	��� "�H	;�	�D	"E@":�?;D�>	=?<:��@!	�;	!;>=	<���"	;I	@!�� "	F�;	�	�G!	��� "�H	C��	�!"�"	B?>>	D"J"�	C"	�D	?D<��D@"	B!"�"	�!"�"	?<	;J"�>�:�		9!?<	:�;:;<�>	B?>>	?K:>"K"D�	@;D��;><	�;	"D<��"	�!��	�!"	�"<;��@"	?<	;D>A	"J"�	�"@"?J?D 	?D<���@�?;D<	I;�	;D"	;�	�!"	;�!"�	"E@":�?;D�>	=?<:��@!	�D=	;:"���;�<	B?>>	C"	�>"��"=	?I	�!"A	?<<�"	�D	"E@":�?;D�>	=?<:��@!	�!��	B;�>=	?DJ�>?=��"	�D	"E@":�?;D�>	=?<:��@!	�!��	?<	�>�"�=A	?D	:>�@"�		9!?<	:�;:;<�>	?D@>�="<	D"B	I�D@�?;D�>?�A	�!��	B?>>	�>>;B	=?<:��@!	�;	<�;�� "	�"<;��@"<	�;	!;>=	�	@"���?D	<���"	;I	@!�� "	F�G!HL	?D	�==?�?;D	�;	�!"	���=?�?;D�>	F�GH	"E@":�?;D�>	=?<:��@!�$		M	�;;>	B?>>	�>>;B	I;�	=?<:��@!	;I	<�;�� "	�"<;��@"<	�;	@!�� "	�;	�D=	!;>=	�	<:"@?I?@	>"J">	;I	<���"	;I	@!�� "	I;�	�	<:"@?I?@	=����?;D	;I	�?K"	?D	�!"	�"�>N�?K"	K��O"��		P;�	"E�K:>"L	�	<:"@?I?@	"E@":�?;D�>	=?<:��@!	K�A	�"Q�?�"	�	<�;�� "	�"<;��@"	�;	@!�� "	�;	RS	�G!	�D=	!;>=	�!��	<���"	;I	@!�� "	�!�;� !	�!"	"D=	;I	!;��	"D=?D 	TU�		G!"D	�!��	"D"� A	K�A	C"	D""="=	>��"�	?D	�!"	=�AL	�	=?<:��@!	I;�	�!"	�"<;��@"	�;	:�;J?="	"D"� A	�!�;� !	�	�A:?@�>	"E@":�?;D�>	=?<:��@!L	;�	K;�"	<?K:>A	�!"	�"<;��@"	K�A	C"	�>>;B"=	�;	�">"�<"	"D"� A	"@;D;K?@�>>A	�!�;� !	K��O"�	=?<:��@!�			V"@��<"	<;	K�@!	�<"N>?K?�"=	<�;�� "	?<	?D�"�@;DD"@�?D 	��	�!"	<�K"	�?K"	�!��	�!"	K��O"�	?<	@�:�@?�A	@;D<���?D"=	?D	:"�O	!;��<L	�D=	?�	?<	:��="D�	�;	="J">;:	�!"<"	�;;><�		9!"A	@�D	!">:	K�D� "	"D"� A	�@�;<<	�!"	<�;�� "	I>""�	�<	B">>	�<	;J"��>>	 "D"���?D 	@�:�C?>?�A	I;�	@�?�?@�>	�?K"<	;I	�!"	=�A�		9!?<	�;;>	?<	@;D<?<�"D�	B?�!	@���"D�	I�D@�?;D�>?�A	�;	?<<�"	"E@":�?;D�>	=?<:��@!"<	�;=�AL	C��	!�<	?D@>�="=	�	=?<@�<<?;D	!"�"	I;�	���D<:��"D@AL	�D=	?D��;=�@�?;D	;I	�D?Q�"	<"��>"K"D�	I;�	<�;�� "	�"<;��@"<�	WXYZ[\]̂_̀X\	aXb	_b̂c̀_̀X\̂d	[ef[Z_̀X\̂d	c̀]Ẑ_fg	̀]	ĥ][c	X\	_g[	ih̀c	Xb	h[__[bj	:���=? K	B!"�"	�"<;��@"<	�"@"?J"	@;K:"D<��?;D	I;�	"D"� A	=">?J"�"=	?D	�"<:;D<"	�;	"E@":�?;D�>	=?<:��@!	?D<���@�?;D<	��	�!"	!? !"�	;I	C?=	:�?@"<	;�	:�"J�?>?D 	K��O"�	:�?@"<�		9!?<	"D<��"<	�!��	�"<;��@"<	�"@"?J"	@;K:"D<��?;D	��	>"�<�	�<	 �"��	�<	K�� ?D�>	@;<�<	�;	:�;J?="	"D"� A�		9;=�AL	?I	�!"	;:"���;�<	B�D�																																															$		M@���>	<? D�><	I;�	"E@":�?;D�>	=?<:��@!	�;	�"<;��@"<	B?>>	@;D�?D�"	�;	C"	���D<K?��"=	�;	<�;�� "	<@!"=�>?D 	@;;�=?D��;�<	J?�	�	=?<:��@!	?D<���@�?;D	?D	�"�K<	;I	�G�		G!?>"	"E@":�?;D�>	=?<:��@!"<	��"	?<<�"=	�;	<�;�� "	�"<;��@"<	�;	!;>=	<���"	;I	@!�� "L	�!"<"	?D<���@�?;D<	B?>>	>?O">A	C"	I;�	<�;�� "	�"<;��@"<	�;	D;�	"E@""=	U	�G	;I	;��:��L	?I	�!"	�"<;��@"	!�<	k�<�	K"�	�!"	��� "�	�G!�		M@���>	="��?><	I;�	?D<���@�?;D<	B?>>	C"	="J">;:"=	B?�!	�!"	C�<?D"<<	�"Q�?�"K"D�<	I;�	�!?<	?D?�?��?J"�	



����������	
��																																		 	 �	�	�����	��������	

�����������	������ !	 	 �� "	#$	

�	�"%&��'"	�&	!&()	%���"	&*	'!�� "+	�!",	'&�()	-%%�"	�.	"/'"0�-&.�(	)-%0��'!	��	&�	."��	1	�2+	3��	�!-%	4&�()	�"%�(�	-.	�(5&%�	.&	'&50".%��-&.	*&�	�!"	"/'"0�-&.�(	)-%0��'!�		6�	�!"	%�5"	�-5"+	�!"	%�&�� "	'&�()	0&�".�-�((,	5-%%	&00&���.-�-"%	�&	0���-'-0��"	-.	�!"	�"�(7�-5"	5��8"�	)��-. 	�!"%"	0"�-&)%	�.)	0&�".�-�((,	"��.	%- .-*-'�.�	5��8"�	�"9".�"%�	:"%&��'"%	3"(&4	��� "�	%���"	&*	'!�� "	("9"(%+	4!".	"/'"0�-&.�((,	)-%0��'!")	�&	�	'"���-.	%���"	&*	'!�� "+	4-((	3"	�";�-�")	�&	'!�� "	�0	�&	�!"	��� "�	("9"(%�		<!"%"	"/'"0�-&.�(	)-%0��'!	-.%���'�-&.%	4-((	3"	-%%�")	%-5-(��	�&	���)-�-&.�(	"/'"0�-&.�(	)-%0��'!	-.%���'�-&.%	�&)�,�		=&�	"/�50("+	-*	�	%�&�� "	�"%&��'"	-%	"/'"0�-&.�((,	)-%0��'!")	�&	!&()	$>	�2!	&*	%���"	&*	'!�� "+	3��	-%	'���".�(,	&.(,	��	>1	�2!+	�!"	�"%&��'"	4-((	�"'"-9"	���)-�-&.�(	"/'"0�-&.�(	)-%0��'!	-.%���'�-&.%	�&	'!�� "	4!-("	5&9-. 	*�&5	>1	�2!	�&	$>	�2!�		�.'"	��	$>	�2!	�!"	�"%&��'"	4-((	�"'"-9"	"/'"0�-&.�(	)-%0��'!	-.%���'�-&.%	�&	!&()	�!��	%���"	&*	'!�� "�		��&�� "	�"%&��'"%	�"'"-9-. 	"/'"0�-&.�(	)-%0��'!	-.%���'�-&.%	�&	!&()	%���"	&*	'!�� "	4-((	3"	'&50".%��")	�%-. 	�	)-**"�".�	5"�!&)&(& ,	�!�.	���)-�-&.�(	"/'"0�-&.�(	)-%0��'!�		<!-%	'&50".%��-&.	4-((	3"	3�%")	&.	�.	&00&���.-�,	'&%�	5"�!&)&(& ,	�.)	4-((	'�0���"	�!"	�"9".�"%	�!��	�!"	�"%&��'"	4&�()	!�9"	�"'"-9")	!�)	-�	3"".	&0�-5�((,	0���-'-0��-. 	-.	�!"	5��8"�+	)��-. 	�!"	"/'"0�-&.�(	)-%0��'!	�.)	*&�	�	0"�-&)	&*	�-5"	�*�"�	�!"	"/'"0�-&.�(	)-%0��'!�		?	@ABC	DABBCEFG	CHIJCGGCK	DAEDCJEG	LMANF	FOC	OPIAFOCFQDLR	DLRDNRLFQAEGS	QEDRNKQET	QEFCJULRG	AV	OPIAFOCFQDLR	QEGFLEDCG	WOCE	CECJTP	LWLJKG	WCJC	EAF	DAEGQGFCEF	WQFO	MQKG	VJAB	JCGANJDCGX		<!"	0�&0&%�(	�� 5".�%	�!"	'&�.�"�*�'���(	)-%0��'!	-.%���'�-&.%	%&	�!��	�!",	&.(,	&''��	4!".	�!",	��"	"'&.&5-'�	<!"	0�&0&%�(	!�%	.&�	"/0�.)")	�!"	"/�50("	�&	-.'(�)"	�!-%+	3��	4-((	-50("5".�	�!-%	�%	�	'&50&.".�	&*	�!"	(& -'	*&�	'&50".%��-&.�		YZ[\]̂_̀abẐ	Ỳ cdec̀abẐ 	=&�	"�'!	"/'"0�-&.�(	)-%0��'!	-%%�")	�&	�	%�&�� "	�"%&��'"	�&	!&()	%���"	&*	'!�� "+	�!"	5��8"�	4-((	'&50��"	�4&	'&�.�"�*�'���(	9�(�"%�		<!"	*-�%�	4-((	3"	�!"	�"9".�"	5�/-5-f-. 	"."� ,	)-%0��'!	�!"	�"%&��'"	4&�()	!�9"	�"'"-9")	-*	�!"�"	4�%	.&	"/'"0�-&.�(	)-%0��'!	-.	0(�'"+	�.)	�!"	%"'&.)	-%	�!"	�"9".�"	5�/-5-f-. 	
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����������	
��																																		 	 �	�	�����	��������	

�����������	������ !	 	 �� "	#$	
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