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California Independent System Operator Corporation 

 

October 17, 2024 
 
 
 

The Honorable Debbie-Anne A. Reese 
Secretary  
Federal Energy Regulatory Commission 
888 First Street, NE 

Washington, DC 20426 
 
 Re: California Independent System Operator Corporation 
  Docket No. ER25- ___-000 

 
Tariff Amendment to Implement Queue Management Proposals 
of Interconnection Process Enhancements 2023 Initiative 

 

Dear Secretary Reese: 
 

The California Independent System Operator Corporation (CAISO) 
submits this tariff amendment to enhance generator interconnection agreements 

(GIAs) and interconnection procedures after the interconnection studies.1  These 
enhancements will help the CAISO manage the large volume of interconnection 
requests already studied but awaiting GIAs or the construction of network 
upgrades.  The enhancements also will help serve first-ready projects while 

incentivizing projects not to linger in queue.  The reforms are the result of an 
extensive and robust stakeholder process that lasted more than a year, and 
strike an appropriate balance between the competing interests of the various 
stakeholders while ensuring the needs of ratepayers are met.  The CAISO 

requests that the Commission accept these tariff revisions effective December 
17, 2024 (i.e., 61 days after the date of this filing).  Doing so will provide the 
CAISO, transmission owners, interconnection customers and stakeholders with 
transparency and certainty for GIA negotiations that will begin January 2025.2   

 
The CAISO’s proposed enhancements consist of six independent, 

severable sets of tariff revisions: 

                                              
1  The CAISO submits this filing pursuant to section 205 of the Federal Power Act (FPA), 16 
U.S.C. § 824d, and Part 35 of the Commission’s regulations, 18 C.F.R. Part 35. Capitalized terms 
not otherwise defined herein have the meanings set forth in appendix A to the CAISO tariff, and 
references to specific tariff sections and appendices are references to sections and appendices in 
the existing CAISO tariff unless otherwise specified. 

2  The GIA tariff revisions and the implementation deposit will not apply to interconnection 
customers that have already executed GIAs.  
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1.  Making the Small GIA (SGIA) plant data recording and reporting 
requirements consistent with the Large GIA (LGIA) requirements for 
asynchronous resources; 

2. Updating the GIA phase angle measuring unit (PAMU) data 

granularity; 

3.  Unifying shared network upgrade construction requirements; 

4. Updating Material Modification Assessment (MMA) request 
timelines and deposits; 

5. Creating a new “implementation deposit” for specific customer 
costs after the interconnection studies; and 

6. Limiting lingering in queue after deliverability transfers. 

Stakeholders generally supported the CAISO’s proposals.  The CAISO notes that 

each set of revisions is separate and not dependent on the other, from both a 
substantive and an implementation perspective.3  The CAISO has filed them 
together because they were part of the same stakeholder process, because they 
represent enhancements to the generator interconnection process, and because 

a single filing promotes administrative efficiency.  The CAISO discusses each 
enhancement below. 
 
 The tariff revisions proposed in this filing only pertain to the CAISO’s 

Generator Interconnection and Deliverability Allocation Procedures (GIDAP)4 and 
its associated GIAs,5 and thus only impacts queue clusters 14 and earlier.6  In 
other words, the tariff revisions proposed in this filing do not pertain to cluster 15 
and later at this time.  The CAISO is not proposing to implement these 

enhancements for cluster 15 and beyond7 to avoid overlapping tariff revisions 

                                              
3  See NRG Power Mktg., LLC v. FERC, 862 F.3d 108 (D.C. Cir. 2017). 

4  Appendix DD to the CAISO tariff. 

5  Appendices EE and FF to the CAISO tariff. 

6  Even as such, the GIA-related revisions and implementation deposit do not apply to 
those interconnection customers that already have executed GIAs.  The CAISO believes this 
approach is consistent with the filed rate doctrine and the Commission’s practice for applying new 
interconnection rules in Order Nos. 842, 845, and 2023. The MMA and deliverability transfer 
revisions would only apply if such interconnection customers submitted MMA requests or 
deliverability transfer requests after these tariff provisions become effective.  

7  Pending appendices KK, LL, and MM to the CAISO tariff.  
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with the CAISO’s pending Order No. 2023 compliance filing.8  Unlike the CAISO’s 
recent cluster 15 intake filing,9 the tariff revisions here touch on some reforms 

from Order No. 2023.  Although the CAISO believes these tariff revisions would 
comply with Order No. 2023, the CAISO believes it will be more clear and simpler 
to file these tariff revisions based on an approved set of tariff revisions from 
Order No. 2023.  Additionally, the tariff revisions proposed in this filing would not 

impact cluster 15 for years because they pertain to post-study processes, and 
cluster 15 will not commence its cluster study until mid-2025.  
 
 The CAISO’s proposed tariff revisions meet both the just and reasonable 

standard and the independent entity standard.10  The tariff revisions address 
issues unique to the CAISO, based on recent experience, and were generally 
designed to work without significant conflict with the CAISO’s tariff provisions 
modeled on Commission pro forma Large Generator Interconnection Procedure 

and Generator Interconnection Agreement provisions, including under Order 
Nos. 2003, 845, and 2023.  The proposed revisions build upon the CAISO’s 
interconnection procedures, with independent entity variations previously 
accepted by the Commission. 

 
A. The IPE 2023 Stakeholder Initiative 

 
 For more than 15 years, the CAISO has continually reviewed and 

enhanced its generator interconnection procedures in a number of Commission 
proceedings to keep pace with California's Renewables Portfolio Standard and 
the associated evolution in generation development.11  In February 2023, the 
CAISO established the IPE 2023 initiative as the latest step in this ongoing 

review and enhancement process to address the issues with the current 
interconnection queue described above.12   
 

                                              
8  Docket No. ER24-2042-000. 

9  California Independent System Operator Corp., 188 FERC ¶ 61,225 (2024). 

10  In its generator interconnection rules, the Commission has consistently permitted 
Independent System Operators and Regional Transmission Organizations to adopt variations 
from the Commission’s pro forma approach under an “independent entity variation” standard.  
See, e.g., Order No. 2023 at P 1764. 

11  See, e.g., Cal. Indep. Sys. Operator Corp., 154 FERC ¶ 61,169, at P 2 (2016) (describing 
CAISO generator interconnection enhancement initiatives since 2008); Cal. Indep. Sys. Operator 
Corp., 180 FERC ¶ 61,143, at P 2 (2021) (describing additional generator interconnection 
enhancement initiatives); Cal. Indep. Sys. Operator Corp., 182 FERC ¶ 61,196, at P 16 (2023) 
(accepting CAISO tariff revisions to enhance generator interconnection process).  

12  See https://www.caiso.com/documents/interconnection-process-enhancements-2023-
issue-paper-and-straw-proposal-posting-on-030623.html (CAISO market notice announcing the 
initiative). 

https://www.caiso.com/documents/interconnection-process-enhancements-2023-issue-paper-and-straw-proposal-posting-on-030623.html
https://www.caiso.com/documents/interconnection-process-enhancements-2023-issue-paper-and-straw-proposal-posting-on-030623.html
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The IPE 2023 initiative is part of the larger set of foundational framework 
improvements being coordinated among the CPUC, the CEC, and the CAISO to 

help meet California’s energy policy objectives in a timely and efficient manner.  
The overall strategic direction of these efforts is set forth in the Memorandum of 
Understanding described above.  The CAISO also has engaged in numerous 
discussions with other local regulatory authorities, utilities, and LSEs that are not 

CPUC-jurisdictional to ensure the CAISO’s planning reflects their needs.  The 
IPE 2023 initiative leverages the improved coordinated planning resulting from 
the Memorandum of Understanding and these discussions, and will result in a 
more efficient interconnection process while helping to further break down 

barriers to efficient and timely resource development.   
 

The stakeholder process for Phase 1 of the IPE 2023 initiative has three 
separate but related tracks.13  As a result of enhancements developed in Track 1, 

the CAISO filed tariff revisions in June 2023 to extend the remaining 
interconnection study deadlines for cluster 14 and pause the interconnection 
study process for cluster 15, which the Commission accepted as described 
above.14  The Commission already approved the majority of the tariff revisions 

from Track 2, which addressed the intake process for cluster 15 and beyond.15 
 
Track 3 of the stakeholder initiative is underway and will consider 

additional issues raised by stakeholders regarding the allocation of TP 

deliverability and intra-cluster prioritization for cluster 14 and earlier.16 
 
B. Stakeholder Process for this Tariff Amendment 

 

The stakeholder process for Track 2 of the IPE 2023 stakeholder initiative 
was extensive and lasted from May 2023 until June 2024.  The stakeholder 
process began with working group discussions to establish principles and 
problem statements related to interconnection request intake and queue 

management.  Participants proposed concepts and worked with the CAISO to 
explore and refine them throughout the course of the initiative.  Several 
stakeholder proposals are reflected in this final filing. 

 

During the stakeholder process, the CAISO held over a dozen stakeholder 
meetings and posted multiple issue papers and proposals, each revised based 
on stakeholder feedback and the CAISO’s own review.  Stakeholders consisted 

                                              
13  The IPE 2023 initiative consists of two phases, only the first of which is in progress.  The 
CAISO will start the second phase at a future point.  

14  Cal. Indep. Sys. Operator Corp., 184 FERC ¶ 61,069 (2023). 

15  Cal. Indep. Sys. Operator Corp., 188 FERC ¶ 61,225 (2024). 

16  On July 5, 2024, the CAISO issued a straw proposal for Track 3. 
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of developers, utilities, local regulatory authorities, and industry trade groups.  
These stakeholders had numerous opportunities to provide both comments in-

person at the meetings and written comments.  In addition, stakeholders were 
given the opportunity to comment on a near-final version of the CAISO’s 
proposed tariff revisions.17  The CAISO provides responses to stakeholder 
comments below in this transmittal letter. 

 
The CAISO Governing Board (Board) authorized the CAISO to submit this 

tariff amendment at its meeting held on June 12, 2024.18 
 

C. Proposed Tariff Revisions 
 

1. Consistent Data Recording Requirements for All 
Asynchronous Generating Facilities 

 
 In 2019, the Commission approved a set of new GIA requirements for 
asynchronous generating facilities19 to mitigate reliability issues caused when 
generators go offline or cease to inject current into the grid due to the routine 

clearing of high voltage transmission faults or transient voltage.20  The 
requirements also established a platform to collect information to help educate 
the CAISO, its grid operators, and stakeholders on the operation of inverter-
based generators.  The requirements were based on careful work among the 

CAISO, transmission owners, inverter manufactures, generation owners, the 
North American Electric Reliability Corporation (NERC), and the Western Energy 
Coordinating Council (WECC).  All of the requirements applied to large and small 
generating facilities alike,21 with the exception of fault recording requirements, 

                                              
17  Materials related to the stakeholder process are available at the IPE 2023 Stakeholder 
Page.  The stakeholder materials include the CAISO’s issuance of the 2023 Interconnection 
Process Enhancements:  Track 2 Final Proposal (Mar. 28, 2024) (Track 2 Final Proposal), which 
is also provided in attachment C to this filing, and its companion 2023 Interconnection Process 
Enhancements:  Final Addendum to Track 2 Final Proposal (June 5, 2024) (Track 2 Final 
Addendum), which is also provided in attachment D to this filing. 

18  See https://www.caiso.com/meetings-events/calendar/month/2024/06/01.  The materials 
provided to the Board included a memorandum from Neil Millar, Vice President of Infrastructure 
and Operations Planning dated June 6, 2024, which is also provided in attachment D to this filing 
(Track 2 Board Memorandum).  In addition to addressing the subjects reflected in the instant tariff 
amendment, the Track 2 Final Proposal, Track 2 Final Addendum, and Track 2 Board 
Memorandum address other subjects to be addressed in a future tariff amendment or 
amendments. 

19  An asynchronous generating facility is defined as “An induction, doubly-fed, or electronic 
power generating unit(s) that produces 60 Hz (nominal) alternating current.”  Appendix A to the 
CAISO tariff.  Solar and wind units are the most common inverter-based resources, for example. 

20  California Independent System Operator Corp., 168 FERC ¶ 61,003 (2019). 

21  With the Commission’s standard 20 MW marking the difference between large and small.  

https://www.caiso.com/meetings-events/calendar/month/2024/06/01
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which only applied to large generators.22  At the time, the CAISO wanted to 
ensure the technology was available and affordable, and thus exempted small 

generating facilities.   
 
 Since 2019, the CAISO’s asynchronous generating facility requirements 
have significantly helped to mitigate reliability issues on the CAISO controlled 

grid, despite the vast and rapid proliferation of inverter-based resources.  The 
CAISO’s recording requirements, especially, have helped the CAISO, reliability 
entities, and stakeholders understand voltage and frequency disturbances, and 
identify and mitigate their causes.  The system simply would not be as reliable as 

it is now without this data.  At the same time, the CAISO and stakeholders have 
lamented exempting small generating facilities from the reporting requirements.  
Despite their size, the proliferation of small generating facilities plays a critical 
role in ensuring reliability, and the lack of data requirements on them often leaves 

critical holes in the history of grid events.  Moreover, the technology used to 
comply with the recording requirements is commonplace and relatively 
inexpensive to generating facilities.  The CAISO thus proposes to subject new 
small asynchronous generating facilities to the same data recording requirements 

as large facilities.23  This will greatly aid the CAISO, reliability entities, and 
stakeholders in diagnosing system faults and preventing future events.   
 

2. Enhancing Phase Angle Measuring Units Data 

 
 The LGIA data recording provision currently requires asynchronous 
generating facilities to provide all PAMU data at a resolution of 30 samples per 
second.24  PAMUs track voltage shifts on grid facilities. They are generally part of 

circuit relays, and are a key element in understanding any voltage problems on 
the grid.  With the increase in asynchronous generating facilities on the grid, the 
CAISO and stakeholders have found that the resolution of 30 samples per 
second is not granular enough to be of use for any analysis when there are faults 

on the system.  The CAISO proposes to change this sample size to 16 samples 

                                              
22  The CAISO also proposes to harmonize two slight differences in language between the 
LGIA and SGIA requirements.  The SGIA lacked the clarification that an Asynchronous 
Generating Facility shall remain online for the voltage disturbance unless clearing the fault 
effectively disconnects the generator from the system.  The SGIA also had a header titled “Low 
Voltage Ride-Through (LVRT) Capability” even though its subsections contained provisions on 
both low and high voltage ride-through.  These clarifications will avoid any ambiguity between the 
two GIAs.  

23  Proposed Attachment 7 to Appendix FF to the CAISO tariff (including the PAMU revision 
discussed below). Just as when the original provisions were established in 2019, small 
generating facilities that already have GIAs are still under their prior requirements.  Under Section 
25.4.2 of the CAISO tariff, only if the small generating facility replaces its facility/inverters in the 
future would it become subject to the current requirements.  

24  Section A(vi) of Appendix H to Appendix EE to the CAISO tariff.  



The Honorable Debbie-Anne A. Reese 
October 17, 2024 
Page 7 
 

 

per cycle,25 which is already the common setting for present day relays.  This 
change will apply to the LGIA and the proposed recording requirements to the 

SGIA, discussed above.  The change will provide the CAISO with 960 samples 
per second versus the current 30, and will greatly aid the CAISO, reliability 
entities, and stakeholders in understanding and mitigating voltage issues on the 
grid.  Because this granularity is already a common default setting for relays, the 

CAISO does not expect any inconvenience or new expense from this change.   
 

3. Shared Network Upgrade Construction 

 

 In the CAISO, interconnection customers finance the facilities and network 
upgrades necessary to interconnect the new generation, and the transmission 
owner generally designs, procures equipment, and constructs them.26  The GIAs 
typically set forth specific milestones for phased financing and construction: the 

interconnection provides payments toward construction as the transmission 
owner requires it for the construction schedule.  GIAs also require 
interconnection customers to provide notices to proceed with construction to 
ensure the transmission owner does not begin to incur significant expenses 

without the interconnection customer’s understanding.   
 
 Interconnection customers frequently share network upgrades to 
maximize economies of scale and save ratepayers costs.  These interconnection 

customers’ study results and GIAs set forth their cost responsibility for the shared 
network upgrades based on the applicable proportional impact method.  This 
system works very well for producing studies and keeping everyone’s costs as 
low as possible; however, it often presents a challenge for transmission owners 

to actually begin construction.  Even if one interconnection customer is ready and 
eager for the transmission owner to begin construction, other interconnection 
customers sharing one upgrade among many others may have other timetables.  
The transmission owner often is stuck waiting for the last or least-ready 

interconnection customer because the transmission owner cannot commence 
construction without all the interconnection customers’ funds for the shared 
network upgrade.  This can be especially problematic, for example, when the 
interconnection customer with the largest share of the costs has the latest 

commercial operation date.   
 
 In the interest of first-ready, first-served policies, the CAISO proposes to 
unify payment and authorization schedules among interconnection customers 

sharing network upgrades.  Interconnection studies already identify when 
network upgrades are shared, along with their construction timelines, but GIAs 

                                              
25  Section A(i)(1) of Appendix H to Appendix EE to the CAISO tariff; Attachment 7 to 
Appendix FF to the CAISO tariff. 

26  Interconnection customers also can exercise a self-build option, but this occurs 
infrequently.  
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frequently differ based on the construction timeline of each interconnection 
customer.  The CAISO proposes to require interconnection customers sharing a 

network upgrade to provide the financing and authorization to construct the 
shared network upgrade simultaneously, and based on the construction timeline 
necessary to achieve the earliest interconnection customer’s commercial 
operation date.27  All other network upgrades can have their own separate 

milestones based on the needs of the interconnection customers and 
transmission owner.   
 
 Once identified in the interconnection studies, or no later than when the 

first interconnection customer sharing the assigned network upgrade executes its 
GIA with a third posting deadline28 for the network upgrade, the CAISO and 
Participating TO will notify the other interconnection customers sharing the 
network upgrade when their third posting will be required based on the 

construction timeline required to meet the earliest in-service date of the 
interconnection customers sharing the network upgrade.29  Interconnection 
customers and transmission owners may have separate posting and 
authorization deadlines for each shared network upgrade and other non-shared 

network upgrades.   
 
 All Interconnection Customers sharing the assigned network upgrade 
must execute an engineering and procurement agreement or a GIA prior to 

submitting the third posting for the shared network upgrade.30  Engineering and 
procurement agreements provide interconnection customers with a custom 
agreement for a specific procurement activity before the interconnection 
customer is ready to execute its GIA.31  Generally interconnection customers 

share network upgrades in the same cluster and thus receive draft GIAs 
simultaneously; however, to ensure sufficient notice and time for negotiation, the 
CAISO proposes to include a requirement that where any interconnection 
customer sharing the assigned network upgrade has not executed a GIA or 

engineering and procurement agreement, the transmission owner will tender (1) 
a draft engineering and procurement agreement if the interconnection customer 
parked its interconnection request, or (2) a draft GIA or GIA amendment, to the 
interconnection customer no later than 120 days before the third posting 

deadline.  The interconnection customer must execute the engineering and 

                                              
27  Proposed Section 11.3.2.6 of Appendix DD to the CAISO tariff.   

28  Third postings provide the financial security necessary to finance the network upgrade.  
Transmission owners and interconnection customers also can specify if their GIAs cash 
payments to finance network upgrades if they prefer.   

29  Id. 

30  Id. 

31  These agreements also can be common for facilities with extremely long lead times, 
helping parties avoid construction delays. 
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procurement agreement or GIA or request that the GIA be filed unexecuted prior 
to the deadline to post.  The failure by an interconnection customer to timely 

(a) execute an engineering and procurement agreement or GIA or request an 
unexecuted filing, (b) submit the authorization to proceed, or (c) submit the third 
posting for the shared assigned network upgrade will result in the interconnection 
request being deemed withdrawn.  These provisions will ensure that all 

interconnection customers sharing a network upgrade have sufficient time to 
negotiate their agreements and arrange financing, but without the risk that one 
interconnection customer can “drag its feet” and delay the construction of the 
shared network upgrade to the other interconnection customers’ detriment. 

 
 For transparency and tracking, the CAISO also proposes to require each 
interconnection customer to provide the CAISO and the transmission owner with 
written notice that it has posted the required interconnection financial security no 

later than the applicable final day for posting.32  No later than 30 days after the 
interconnection customers sharing the assigned network upgrade provide 
authorization and financing, the transmission owner will commence construction 
activities on the shared network upgrade. 

 
 Together, the proposed tariff revisions will ensure transmission owners 
can, and will, construct transmission facilities as soon as possible for first-ready 
projects.  The proposed tariff revisions will avoid construction delays and their 

cascading issues, helping to bring much-needed transmission capacity to the 
grid. 

 
4. Limitations on Deliverability Transfers 

 
 After the study processes and the deliverability allocation process, the 
CAISO allows interconnection customers to transfer deliverability to other 
generating units at the same substation and same voltage level.33  Most transfers 

occur within the same generating facility, allowing a generating facility to optimize 
its deliverability allocations among its generating units based on procurement 
needs.  For example, if a generating facility has 100 MW of solar and 100 MW of 
energy storage, and each generating unit has its own 50 MW deliverability 

allocation, the owner may want to transfer the 50 MW of deliverability from the 
solar unit to the storage unit if a load-serving entity wants 100 MW of deliverable 
storage based on its procurement mandates.34    
 

                                              
32  Id. 

33  Section 8.9.9 of Appendix DD to the CAISO tariff. 

34  This is a simplified example in that the qualifying capacity of the different generating 
technologies remains constant.  Deliverability, however, is not necessarily always fungible 1:1, 
and is based on the current deliverability assessment methodology.   
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 Recently, however, the CAISO and stakeholders have become concerned 
that generating units assigning away their deliverability unduly linger in queue.  

The developer may be marketing the project to other load-serving entities, or 
waiting to see if it can “double dip” the now-Energy-Only resource in the 
deliverability allocation process and reacquire deliverability.  Meanwhile, the 
project may try to avoid GIA milestones through suspension or modification.  This 

is an undesirable result that causes queue backlogs, construction delays, and 
wasted administrative resources.  Projects that become Energy Only under these 
circumstances rarely, if ever, achieve commercial operation.  
 

 Accordingly, the CAISO believes that developers should only proceed with 
deliverability transfers when they recognize the unit transferring its deliverability 
is no longer viable.  The CAISO thus proposes that customers must remove the 
Energy Only generating capacity giving up its deliverability unless it provides an 

Energy Only power purchase agreement, which demonstrates that the 
generating capacity itself is viable without needing to reacquire deliverability.35  
Interconnection customers can remove the assignor generating capacity either 
through withdrawal or downsizing.36 

 
 Separately, but still related to deliverability transfers, the CAISO proposes 
to include clarifying language of existing policy: when an interconnection 
customer has restrictions to acquire or retain its deliverability, any assignee of 

the deliverability inherits those restrictions.37  For example, if an interconnection 
customer acquires deliverability because it was shortlisted for a power purchase 
agreement, the CAISO tariff requires it to provide an executed power purchase 
agreement by the next year.38  If it assigns that deliverability before the next year, 

the assignee must provide an executed power purchase agreement by the next 
year.  Essentially, interconnection customers cannot use deliverability transfers 
to try to circumvent the CAISO’s filed rate.  Including this clarifying provision will 
enhance transparency on this fact. 

 
5. Modification Request Updates 

 
 The CAISO maintains one of the most flexible MMA processes in the 

nation, allowing interconnection customers to effect complex modifications such 
as energy storage additions, generating technology changes, and repowers 

                                              
35  Proposed Section 8.9.9. of Appendix DD to the CAISO tariff.   

36  For example, if the entire generating facility assigned away its deliverability, it would 
withdraw.  If only a portion of the generating facility assigned away its deliverability, it would 
downsize that portion.  

37  Proposed Section 8.9.9. of Appendix DD to the CAISO tariff. 

38  Section 8.9.3 of Appendix DD to the CAISO tariff. 
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without submitting new interconnection requests.  The CAISO tariff requires 
interconnection customers requesting MMAs to provide a $10,000 deposit but be 

accountable for costs beyond that deposit.  The CAISO tariff also contemplates 
that MMAs be completed within 45 days, although MMAs may take longer so 
long as the CAISO explains why additional time is required and provides a 
timetable for completion.39 

 
 Although the CAISO’s flexibility in studying complex MMAs allows 
interconnection customers to optimize their projects, it comes at an 
administrative cost to the CAISO and transmission owners.  In 2023, for 

example, the CAISO completed 122 MMAs.  This year, the average cost for an 
MMA was $11,871, with individual assessments costing up to $43,636 for 
complex engineering analyses.  So far this year half of MMAs have cost more 
than the $10,000 MMA deposit, requiring the CAISO to invoice interconnection 

customers after the fact.  Inflation also has contributed to this issue, as the 
$10,000 MMA deposit has not been updated for many years.  Because MMAs 
are numerous and complex, the average time to complete MMAs generally is 
beyond the initial 45 days contemplated by the CAISO tariff.  Although many 

simple MMAs can be approved in one to two weeks if the initial data provided is 
accurate and complete, many take much longer.  In 2023, 64 of the 122 MMAs 
took between 45 and 90 days.  As a result, the CAISO frequently must rely upon 
its authority to extend the 45-day timeline and explain why more time is required.     

 
 Interconnection customers understand the present state of the MMA 
process, and do not want to sacrifice MMA flexibility on the altar of quicker, 
cheaper assessments.  However, the current tariff sets misleading expectations 

for MMAs.  It also creates administrative burdens for the CAISO and 
transmission owners to extend deadlines and request additional funds, and for 
interconnection customers to send additional funds after their deposits.  All 
parties would prefer to avoid these outcomes.  As such, the CAISO proposes to 

update the MMA deposit to $30,000, and the estimated time to complete an MMA 
to 60 days.  Although both figures are higher than recent averages, they are still 
less than peak figures.  Moreover, stakeholders indicate they would rather have a 
higher figure that stays ahead of inflation and generally provides some level of 

refund than have to submit additional funds because actual costs exceeded their 
initial deposit.   
 
 

                                              
39  Section 6.7.2.3 of Appendix DD to the CAISO tariff.  
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6. Implementation Deposit 

 

 The CAISO has several dozen employees that dedicate the majority of 
their time to generator interconnection issues.40  These include: 
 

 Interconnection specialists who spend all of their time managing 

interconnection requests from submission to receiving their final study 
report; 

 Planning engineers who model new transmission and generator 
interconnections, and perform interconnection and modification studies; 

 Contract negotiators who negotiate GIAs, GIA amendments, and affected 
system agreements; 

 Contract analysts who prepare new or revise existing metering and 
participating generator agreements, and manage all agreements 

associated with generator interconnection; 

 Queue management staff who manage interconnection requests between 
GIA execution and commercial operation;  

 Resource implementation staff who arrange for the actual synchronization 

of the generator onto the grid and who add the resource to the network 
model; and 

 Data acquisition staff who ensure the resource will be properly metered 
and provide forecasting data and real-time telemetry to the CAISO.41  

 
 Transmission owners have similar if not identical roles among their staff, 
but frequently collect a development cost with the network upgrades as part of 
construction costs.  Although the CAISO collects interconnection study deposits, 

these deposits only cover costs through the completion of the phase 
II/interconnection facilities study.  The CAISO estimates that study deposits cover 
less than half the total staff and man-hours dedicated to interconnection-
customer-specific work.42  

 
 Staff time and costs after the studies come from the CAISO’s conventional 
annual revenue requirement, that is, its general budget.  However, the CAISO 
does not assess its annual revenue requirement on interconnection customers.  

Instead, the CAISO assesses its annual revenue requirement on CAISO market 

                                              
40  Excluding many managers, accountants, and lawyers who also spend the majority of 
their time on interconnection issues. 

41  Many of these staff members work on similar matters for generators already online, but 
the majority of their time is dedicated to interconnection customers.  

42  In other words, not merely generalized interconnection work, but work that actually can 
be assessed to specific, individual interconnection customers.  
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participants in the form of the CAISO’s Grid Management Charge.43  This results 
in obvious cost allocation inefficiencies.  First, the many interconnection 

customers that withdraw before participating in the CAISO markets will never 
contribute toward the costs incurred for them between interconnection studies 
and commercial operation.  Instead, market participants will pay those costs. 
Second, interconnection customers have no incentives to try to keep costs low 

because they will not be assessed their costs individually.  A 500 MW complex, 
multi-unit hybrid resource with advanced metering will face the same costs as a 
straightforward single generator: nothing.  Essentially, it is questionable whether 
costs are allocated correctly (if at all) to the beneficiaries of significant, customer-

specific work between interconnection studies and commercial operation. 
 
 To address this cost allocation issue, the CAISO proposes to require a 
new “implementation deposit” of $35,000 within 30 days of the effective date of 

an interconnection customer’s GIA.44  Based on the CAISO’s analysis of man-
hours spent and staff billing rates for specific interconnection requests in the 
years between studies and commercial operation—especially during the 
intensive new resource implementation process—the CAISO believes $35,000 

will be sufficient to cover most interconnection requests costs without undue risk 
of needing to re-invoice interconnection customers.45 
 
 The implementation deposit will be applied to pay for prudent costs 

incurred by the CAISO or its consultants to manage the interconnection request 
between GIA execution and commercial operation.  This deposit will cover costs 
including queue management, preparing GIA amendments, preparing market 
agreements, modeling and testing for synchronization, preparing for metering 

                                              
43  That is, to scheduling coordinators based on energy, demand, ancillary services, or other 
specific charges.  See California Independent System Operator Corp., Letter Order accepting 
Grid Management Charge, Docket No. ER23-2974-000 (Dec. 21, 2023); see also Section 11.22 
and Appendix F of the CAISO tariff. 

44  Proposed Section 13.3.1 of Appendix DD to the CAISO tariff.  Wholesale distribution 
access tariff interconnection customers also go through a portion of the CAISO’s new resource 
implementation process to model them in the CAISO markets and verify metering and telemetry.  
The CAISO proposes to require a $6,000 implementation deposit from them at the beginning of 
the new resource implementation process (generally a few months before commercial operation, 
as specified in the GIA).  

 Like other deposits, the CAISO will deposit the implementation deposit in an interest 
bearing account at a bank or financial institution designated by the CAISO. 

 The CAISO only proposes to require this deposit going forward.  In other words, the 
CAISO will not require implementation deposits from interconnection customers that already have 
executed GIAs. 

45  The IPE stakeholder initiative had proposed and approved a deposit up to $100,000 (and 
$10,000 for WDAT customers); however, the CAISO’s analysis of labor on existing projects 
demonstrates that the lower figures proposed here will be sufficient.  
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and telemetry, and incorporating the generating units into the CAISO markets.46  
CAISO staff will track their time to specific interconnection customers, just as 

they do today for interconnection studies.  As such, interconnection customers 
with more complex and numerous needs after the studies will be assessed more 
costs than interconnection customers that sail smoothly to commercial operation.  
The implementation deposit will directly offset costs currently assessed to market 

participants through the Grid Management Charge.   
 
 Upon commercial operation or withdrawal from queue, the CAISO will 
refund remaining deposit funds, with any interest earned, to the interconnection 

customer.  The CAISO does not propose to use the implementation deposit as a 
“decision point” or incentive to withdraw from queue or progress.  As such, the 
implementation deposit for GIDAP interconnection customers will not be subject 
to any refundability penalty if and when the customer withdraws.  The CAISO will 

simply refund the deposit minus costs incurred for that interconnection customer. 
 
 The CAISO believes the implementation deposit properly aligns costs with 
benefits under the Federal Power Act, and respectfully requests that the 

Commission approve these tariff revisions as just and reasonable. 
 
D. Effective Date  

 

The CAISO requests that the Commission accept the tariff revisions 
contained in this filing effective December 17, 2024 (i.e., 61 days after the date of 
this filing), in anticipation of executing GIAs for cluster 14, which recently 
completed its interconnection studies.   

 

                                              
46  The CAISO will not use implementation deposit funds to offset or obviate processes that 
require separate deposits including MMAs, Permissible Technological Advancements, and 
Limited Operation Studies. 
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E. Communications 

 

Pursuant to Rule 203(b)(3) of the Commission’s Rules of Practice and 
Procedure,47 the CAISO requests that all correspondence, pleadings, and other 
communications regarding this filing should be directed to following: 
  

William H. Weaver 
  Assistant General Counsel  
California Independent System 
Operator Corporation  

250 Outcropping Way 
Folsom, CA  95630  
Tel:  (916) 608-7144 
Fax:  (916) 608-7296 

bweaver@caiso.com 
 

F. Service 

 

The CAISO has served copies of this filing on the CPUC, the CEC, and all 
parties with scheduling coordinator agreements under the CAISO tariff.  In 
addition, the CAISO has posted a copy of the filing on the CAISO website. 
 
G. Contents of Filing 

 
In addition to this transmittal letter, this filing includes the following 

attachments: 

 
Attachment A Clean48 CAISO tariff sheets incorporating this tariff 

amendment 
 

Attachment B  Red-lined document showing the revisions in this tariff 
amendment 

 
Attachment C Track 2 Final Proposal 

 
Attachment D  Track 2 Board Memorandum 

 

                                              
47  18 C.F.R. § 385.203(b)(3). 

48  For Section 25.5, the baseline tariff language in the tariff record includes currently 
pending language in the CAISO’s Order No. 2023 compliance filing (ER24-2042). For Appendix 
EE, Article 5, the baseline tariff language in the tariff record includes currently pending language 
in the 2024 tariff clarifications filing (ER24-2687).  The CAISO will reconcile all tariff revisions as 
necessary based on the Commission’s orders.  

mailto:bweaver@caiso.com
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H. Conclusion 

 

For the reasons set forth above, the CAISO respectfully requests that the 
Commission accept the tariff revisions proposed above effective December 17, 
2024. 
 

 
      Respectfully submitted, 
 
 

/s/ William H. Weaver 
      Roger E. Collanton 
        General Counsel 
      John C. Anders 

        Deputy General Counsel 
      William H. Weaver 
        Assistant General Counsel 
      California Independent System 

      Operator Corporation 
      250 Outcropping Way 
      Folsom, CA 95630 
 

Counsel for the California Independent 
System Operator Corporation 
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Section 25 

 
 

* * * * * 
 
25.5.2 

 
 The Generating Unit owner will provide the CAISO a $50,000 deposit for repowering requests, or a 

$30,000 deposit for all other modification assessments at the time the request is submitted. Except as 

provided below, any modification assessment will be concluded, and a response provided to the 

Generating Unit owner in writing, within sixty (60) calendar days from the date the CAISO receives all of 

the following: the Generating Unit owner’s written notice to modify the project, technical data required to 

assess the request, and payment of the applicable deposit. If the modification assessment cannot be 

completed within that time period, the CAISO will notify the Generating Unit owner and provide an 

estimated completion date and an explanation of the reasons why additional time is required. 

* * * * * 
 
 

Appendix DD 
 

 
 

* * * * * 
 

 
6.7.2.3  The Interconnection Customer shall provide the CAISO a $30,000 deposit for the modification 

assessment at the time the request is submitted. Except as provided below, any modification 
assessment will be concluded, and a response provided to the Interconnection Customer in 
writing, within sixty (60) calendar days from the date the CAISO receives all of the following: the 
Interconnection Customer’s written notice to modify the project, technical data required to assess 
the request and payment of the $30,000 deposit. If the modification request results in a change to 
the Interconnection Facilities or Network Upgrades the modification assessment could take up to 
one hundred twenty (120) total calendar days. If the modification assessment cannot be 
completed within that time period, the CAISO shall notify the Interconnection Customer and 
provide an estimated completion date with an explanation of the reasons why additional time is 
required. 

 
 
 

* * * * * 
 

 
6.7.2.7  Interconnection Customers may request to downsize their Interconnection Service Capacity 

pursuant to Section 6.7.2.3. Interconnection Customers with Network Upgrades requesting to 
downsize will not see the impacts to their Network Upgrades or cost responsibility until the CAISO 
publishes the reassessment results that include the downsized capacity pursuant to Section 7.4 
unless the CAISO can determine the impacts prior to the reassessment. Interconnection 



 

 

Customers with Network Upgrades must submit downsizing requests, including the $30,000 
deposit, by November 30 to be included in the following annual reassessment. Once the CAISO 
publishes the reassessment results, the Participating TO will tender a draft amendment to the 
Interconnection Customer’s Generator Interconnection Agreement to incorporate any required 
changes. If an Interconnection withdraws or is deemed withdrawn, any partial recovery of the 
Interconnection Financial Security for Network Upgrades under Sections 11.4.2.1 and 11.4.2.2 
will be calculated based on the Generating Facility’s most recent MW capacity prior to its 
downsizing request. 

 
 
 

* * * * * 
 

 
8.9.9 Deliverability Transfers  

 
Deliverability may not be assigned or otherwise transferred except as expressly provided 
by the CAISO Tariff.  An Interconnection Customer may reallocate its Generating 
Facility’s Deliverability among its own Generating Units or Resource IDs at the 
Generating Facility and to other Interconnection Customers interconnected at the same 
substation and at the same voltage level.  The Generating Facility’s aggregate output as 
evaluated in the Deliverability Assessment cannot increase as the result of any transfer, 
but may decrease based on the assignee’s characteristics and capacity.  Unless the 
Interconnection Customer provides the CAISO with an executed Energy Only power 
purchase agreement for the capacity losing Deliverability at the time it requests the 
Deliverability transfer, the assignor capacity must be removed from queue by withdrawal 
or downsizing the Generating Facility.  The CAISO will inform the Interconnection 
Customer of each Generating Unit’s Deliverability Status and associated capacity as the 
result of any transfer.  The results will be based on the current Deliverability Assessment 
methodology.  

 
An Interconnection Customer may request to reallocate its Deliverability among its 
Generating Units and to other Interconnection Customers interconnected at the same 
substation and at the same voltage level pursuant to Section 6.7.2.2 of this GIDAP, 
Article 5.19 of the LGIA, and Article 3.4.5 of the SGIA, as applicable.  A repowering 
Interconnection Customer may transfer Deliverability as part of the repowering process 
pursuant to Section 25.1.2 of the CAISO Tariff.  An Interconnection Customer expanding 
its capacity behind-the-meter pursuant to Section 4.2.1.2 also may transfer Deliverability 
as part of that process, or subsequently under the other processes in this Section.  The 
assignee of a Deliverability transfer does not need to submit a modification request to 
receive a transfer. 
 
Following a Deliverability transfer, the assignee inherits any requirements, restrictions, or 
obligations the assignor had as a result of receiving the Deliverability allocation or to 
retain the Deliverability, including without limitation requirements under Sections 6.7.4, 
8.9.2.2, 8.9.2.3, and 8.9.3.   

 
 

* * * * * 
 

 
11.3.2 Third Posting for Queue Cluster Customers and Second Posting for Independent 

Study Process Customers 
  

 
 



 

 

* * * * * 
 

 
11.3.2.6 Shared Network Upgrades 

 
Interconnection Studies and GIAs will identify when Network Upgrades are 
shared, and their estimated construction timelines.  Once identified in the 
Interconnection Studies, or no later than when the first Interconnection Customer 
sharing the Assigned Network Upgrade executes its GIA with a third posting 
deadline for the Assigned Network Upgrade, the CAISO and Participating TO will 
notify the other Interconnection Customers sharing the Assigned Network 
Upgrade when this third Interconnection Financial Security posting will be 
required based on the construction timeline required to meet the earliest In-
Service Date of the Interconnection Customers sharing the Assigned Network 
Upgrade.  All Interconnection Customers sharing the Assigned Network Upgrade 
must submit (a) their authorizations to proceed with design and procurement of 
the shared Network Upgrade and (b) the third posting for the shared Network 
Upgrade, by the same deadline.  Interconnection Customers and Participating 
TOs may have separate posting and authorization deadlines for each shared 
Network Upgrade and other non-shared Network Upgrades, but Interconnection 
Customers sharing Assigned Network Upgrades must have the same deadlines 
for them.  At all times, Interconnection Customers must have sufficient 
Interconnection Financial Security under this Section 11, inclusive of any second 
and third posting obligations. 
 
All Interconnection Customers sharing the Assigned Network Upgrade must 
execute an engineering and procurement agreement under Section 12 or a GIA 
prior to submitting the third posting for the shared Network Upgrade.  Where any 
Interconnection Customer sharing the Assigned Network Upgrade has not 
executed either agreement, the Participating TO will tender (1) a draft 
engineering and procurement agreement if the Interconnection Customer is 
parked, or (2) a draft GIA or GIA amendment, to the Interconnection Customer 
no later than one-hundred twenty (120) days before the third posting deadline.  
The Interconnection Customer must execute the engineering and procurement 
agreement or GIA or request that the GIA be filed unexecuted prior to the 
deadline to post.  The failure by an Interconnection Customer to timely 
(a) execute an engineering and procurement agreement or GIA or request an 
unexecuted filing, (b) submit the authorization to proceed, or (c) submit the third 
posting for the shared Assigned Network Upgrade, under this Section, will result 
in the Interconnection Request being deemed withdrawn and subject to Section 
3.8.  The Interconnection Customer will provide the CAISO and the Participating 
TO with written notice that it has posted the required Interconnection Financial 
Security no later than the applicable final day for posting. 
 
No later than thirty (30) days after each Interconnection Customer sharing the 
Assigned Network Upgrade complies with this Section, the Participating TO will 
commence Construction Activities on the shared Assigned Network Upgrade. 
 

 
 

* * * * * 
 
 
Section 13 Generator Interconnection Agreement (GIA) 
 

 



 

 

 
* * * * * 

 
 

13.3  Execution and Filing 
 

The Interconnection Customer shall either: (i) execute the appropriate number of originals of the 
tendered GIA as specified in the directions provided by the CAISO and return them to the CAISO, 
as directed, for completion of the execution process; or (ii) request in writing that the applicable 
Participating TO(s) and CAISO file with FERC a GIA in unexecuted form.  The GIA shall be 
considered executed as of the date that all three Parties have signed the GIA.  As soon as 
practicable, but not later than ten (10) Business Days after receiving either the executed originals 
of the tendered GIA (if it does not conform with a FERC-approved standard form of 
interconnection agreement) or the request to file an unexecuted GIA, the applicable Participating 
TO(s) and CAISO shall file the GIA with FERC, as necessary, together with an explanation of any 
matters as to which the Interconnection Customer and the applicable Participating TO(s) or 
CAISO disagree and support for the costs that the applicable Participating TO(s) propose to 
charge to the Interconnection Customer under the GIA.  An unexecuted GIA should contain terms 
and conditions deemed appropriate by the applicable Participating TO(s) and CAISO for the 
Interconnection Request.  If the Parties agree to proceed with design, procurement, and 
construction of facilities and upgrades under the agreed-upon terms of the unexecuted GIA, they 
may proceed pending FERC action. 
 
13.3.1  Implementation Deposit 
 
Within thirty (30) days of the effective date of the GIA, the Interconnection Customer will provide 
the CAISO with a $35,000 implementation deposit.  Generating facilities interconnecting pursuant 
to a Participating TO Wholesale Distribution Access Tariff must submit a $6,000 implementation 
deposit at the commencement of the CAISO new resource implementation process.  The CAISO 
will deposit the implementation deposit in an interest bearing account at a bank or financial 
institution designated by the CAISO.  The implementation deposit will be applied to pay for 
prudent costs incurred by the CAISO or third parties at the direction of the CAISO to manage the 
Interconnection Request between GIA execution and the Commercial Operation Date, including 
without limitation executing GIA amendments, modeling and testing for synchronization, 
preparing for metering and telemetry, and incorporating the Generating Units into the CAISO 
Markets.  The CAISO will not use implementation deposit funds to offset or obviate processes 
that require separate deposits under this GIDAP, including without limitation Material Modification 
Assessments, Permissible Technological Advancements, and Limited Operation Studies.   
 
The Interconnection Customer will be responsible for the actual costs incurred by the CAISO and 
applicable Participating TO(s). If the actual costs are less than the deposit provided by the 
Interconnection Customer, the Interconnection Customer will be refunded the balance, including 
interest earned. If the actual costs are greater than the deposit provided by the Interconnection 
Customer, the Interconnection Customer will pay the balance within thirty (30) days of being 
invoiced.  The Participating TO(s) will invoice the CAISO for any work within seventy-five (75) 
days of the Commercial Operation Date or withdrawal, and, within thirty (30) days thereafter, the 
CAISO will issue an invoice or refund to the Interconnection Customer, as applicable, based upon 
such submitted Participating TO invoices and the CAISO’s own costs. 
 

* * * * * 
 
 

Appendices EE (LGIA) 
 

 
 



 

 

* * * * * 
 
 
5.5 Equipment Procurement.  If responsibility for construction of the Participating TO's 

Interconnection Facilities or Network Upgrades is to be borne by the Participating TO, then the 
Participating TO shall notify the Interconnection Customer and the CAISO in writing within thirty 
(30) days and commence design of the Participating TO's Interconnection Facilities or Network 
Upgrades and procurement of necessary equipment after all of the following conditions are 
satisfied, unless the Parties otherwise agree in writing: 

5.5.1 The CAISO, in coordination with the applicable Participating TO(s), has completed the 
Phase II Interconnection Study or Governing Independent Study Interconnection Study 
pursuant to the applicable Generator Interconnection Study Process Agreement or other 
applicable study process agreement; 

5.5.2 The Participating TO has received written authorization to proceed with design and 
procurement from the Interconnection Customer by the date specified in Appendix B, 
Milestones; and 

5.5.3 The Interconnection Customer has provided security to the Participating TO in 
accordance with Article 11.5 by the dates specified in Appendix B, Milestones. 

5.6 Construction Commencement. The Participating TO shall notify the Interconnection Customer 
and the CAISO in writing and commence construction of the Participating TO's Interconnection 
Facilities and Network Upgrades for which it is responsible within thirty (30) days after the 
following additional conditions are satisfied: 

5.6.1 Approval of the appropriate Governmental Authority has been obtained for any facilities 
requiring regulatory approval;  

5.6.2 Necessary real property rights and rights-of-way have been obtained, to the extent 
required for the construction of a discrete aspect of the Participating TO's Interconnection 
Facilities and Network Upgrades; 

5.6.3 The Participating TO has received written authorization to proceed with construction from 
the Interconnection Customer by the date specified in Appendix B, Milestones; and 

5.6.4 The Interconnection Customer has provided payment and security to the Participating TO 
in accordance with Article 11.5 by the dates specified in Appendix B, Milestones. 

5.7 Work Progress.  The Parties will keep each other advised periodically as to the progress of their 
respective design, procurement and construction efforts.  Any Party may, at any time, request a 
progress report from another Party.  If, at any time, the Interconnection Customer determines that 
the completion of the Participating TO's Interconnection Facilities will not be required until after 
the specified In-Service Date, the Interconnection Customer will provide written notice to the 
Participating TO and CAISO of such later date upon which the completion of the Participating 
TO's Interconnection Facilities will be required. 

 
 

* * * * * 
 
 
 

Appendix H 



 

 

INTERCONNECTION REQUIREMENTS FOR AN ASYNCHRONOUS GENERATING FACILITY 
 

 
 

* * * * * 
 
 

vi. Transient Data Recording Equipment for Facilities  

 
 
 

* * * * * 
 
 
 
The data must be time synchronized, using a GPS clock or similar device, to a one millisecond level of 
resolution.  All data except phase angle measuring unit data must be sampled at least every 10 
milliseconds.  Data recording must be triggered upon detecting a frequency ride-through event, a 
transient low voltage disturbance that initiated reactive current injection, momentary cessation or reactive 
current injection for a transient high voltage disturbance, or an inverter trip.  Each recording will include as 
a minimum 150 milliseconds of data prior to the triggering event, and 1000 milliseconds of data after the 
event trigger.  The Asynchronous Generating Facility must store this data for a minimum of 30 days.  The 
Asynchronous Generating Facility will provide all data within 10 calendar days of a request from the 
CAISO or the Participating TO. 
 
The Asynchronous Generating Facility must install and maintain a phase angle measuring unit or 
functional equivalent at the entrance to the facility or at the Generating Facility’s main substation 
transformer.  The phase angle measuring unit must have a resolution of at least 16 samples per cycle.  
The Asynchronous Generating Facility will store this data for a minimum of 30 days.  The Asynchronous 
Generating Facility will provide all phase angle measuring unit data within 10 calendar days of a request 
from the CAISO or the Participating TO.



 

 

Appendix FF (SGIA) 
 

Attachment 7  

Interconnection Requirements for an Asynchronous Small Generating Facility 

Attachment 7 sets forth requirements and provisions specific to all Asynchronous Generating Facilities.   
Except as provided in Section 25.4.2 of the CAISO tariff, existing individual generating units of an 
Asynchronous Generating Facility that are, or have been, interconnected to the CAISO Controlled Grid at 
the same location are exempt from the requirements of this Attachment 7 for the remaining life of the 
existing generating unit. 

A. Technical Standards Applicable to Asynchronous Generating Facilities 

i. Voltage Ride-Through Capability  

An Asynchronous Generating Facility shall be able to remain online during voltage 
disturbances up to the time periods and associated voltage levels set forth in the 
requirements below. 

1. An Asynchronous Generating Facility shall remain online for the voltage 
disturbance caused by any fault on the transmission grid, or within the 
Asynchronous Generating Facility between the Point of Interconnection and the 
high voltage terminals of the Asynchronous Generating Facility’s step up 
transformer, having a duration equal to the lesser of the normal three-phase fault 
clearing time (4-9 cycles) or one-hundred fifty (150) milliseconds, plus any 
subsequent post-fault voltage recovery to the final steady-state post-fault voltage 
unless clearing the fault effectively disconnects the generator from the system.  
Clearing time shall be based on the maximum normal clearing time associated 
with any three-phase fault location that reduces the voltage at the Asynchronous 
Generating Facility’s Point of Interconnection to 0.2 per-unit of nominal voltage or 
less, independent of any fault current contribution from the Asynchronous 
Generating Facility. 

2. An Asynchronous Generating Facility shall remain online for any voltage 
disturbance caused by a single-phase fault on the transmission grid, or within the 
Asynchronous Generating Facility between the Point of Interconnection and the 
high voltage terminals of the Asynchronous Generating Facility’s step up 
transformer, with delayed clearing, plus any subsequent post-fault voltage 
recovery to the final steady-state post-fault voltage unless clearing the fault 
effectively disconnects the generator from the system.  Clearing time shall be 
based on the maximum backup clearing time associated with a single point of 
failure (protection or breaker failure) for any single-phase fault location that 
reduces any phase-to-ground or phase-to-phase voltage at the Asynchronous 
Generating Facility’s Point of Interconnection to 0.2 per-unit of nominal voltage or 
less, independent of any fault current contribution from the Asynchronous 
Generating Facility.  

3. Remaining on-line shall be defined as continuous connection between the Point 
of Interconnection and the Asynchronous Generating Facility’s units, without any 
mechanical isolation.  Momentary cessation (namely, ceasing to inject current 
during a fault without mechanical isolation) is prohibited unless transient high 
voltage conditions rise to 1.20 per unit or more.  For transient low voltage 
conditions, the Asynchronous Generating Facility’s inverters will inject reactive 
current.  The level of this reactive current must be directionally proportional to the 
decrease in per unit voltage at the inverter AC terminals.  The inverter must 



 

 

produce full reactive current capability when the AC voltage at the inverter 
terminals drops to a level of 0.50 per unit or below.  The Asynchronous 
Generating Facility must continue to operate and absorb reactive current for 
transient voltage conditions between 1.10 and 1.20 per unit. 

 

Upon the cessation of transient voltage conditions and the return of the grid to 
normal operating voltage (0.90 < V < 1.10 per unit), the Asynchronous 
Generating Facility’s inverters automatically must transition to normal active (real 
power) current injection.  The Asynchronous Generating Facility’s inverters must 
ramp up to inject active (real power) current with a minimum ramping rate of at 
least 100% per second (from no output to full available output).  The total time to 
complete the transition from reactive current injection or absorption to normal 
active (real power) current injection must be one second or less.  The total time 
to return from momentary cessation, if used, during transient high voltage 
conditions over 1.20 per unit or more must be one second or less. 

The Asynchronous Generating Facility’s inverter will be considered to have 
tripped where its AC circuit breaker is open or otherwise has electrically isolated 
the inverter from the grid.  Following an inverter trip, the inverter must make at 
least one attempt to resynchronize and connect back to the grid unless the trip 
resulted from a fatal fault code, as defined by the inverter manufacturer.  This 
attempt must take place within 2.5 minutes from the inverter trip.  An attempt to 
resynchronize and connect back to the grid is not required if the trip was initiated 
due to a fatal fault code, as determined by the original equipment manufacturer. 

4. The Asynchronous Generating Facility is not required to remain on line during 
multi-phased faults exceeding the duration described in Section A.i.1 of this 
Attachment 7 or single-phase faults exceeding the duration described in Section 
A.i.2 of this Attachment 7. 

5. The requirements of this Section A.i of this Attachment 7 do not apply to faults 
that occur between the Asynchronous Generating Facility’s terminals and the 
high side of the step-up transformer to the high-voltage transmission system.  

6. Asynchronous Generating Facilities may be tripped after the fault period if this 
action is intended as part of a special protection system. 

7. Asynchronous Generating Facilities may meet the requirements of this Section A 
of this Attachment 7 through the performance of the generating units or by 
installing additional equipment within the Asynchronous Generating Facility or by 
a combination of generating unit performance and additional equipment. 

8. The provisions of this Section A.i of this Attachment 7 apply only if the voltage at 
the Point of Interconnection has remained within the range of 0.9 and 1.10 per-
unit of nominal voltage for the preceding two seconds, excluding any sub-cycle 
transient deviations. 

9. Asynchronous Generating Facility inverters may not trip or cease to inject current 
for momentary loss of synchronism.  As a minimum, the Asynchronous 
Generating Facility’s inverter controls may lock the phase lock loop to the last 
synchronized point and continue to inject current into the grid at that last 
calculated phase prior to the loss of synchronism until the phase lock loop can 
regain synchronism.  The current injection may be limited to protect the inverter.  



 

 

Any inverter may trip if the phase lock loop is unable to regain synchronism 150 
milliseconds after loss of synchronism. 

10. Inverter restoration following transient voltage conditions must not be impeded by 
plant level controllers.  If the Asynchronous Generating Facility uses a plant level 
controller, it must be programmed to allow the inverters to automatically re-
synchronize rapidly and ramp up to active current injection (without delayed 
ramping) following transient voltage recovery, before resuming overall control of 
the individual plant inverters. 

ii. Frequency Disturbance Ride-Through Capacity 

An Asynchronous Generating Facility shall comply with the off nominal frequency 
requirements set forth in the NERC Reliability Standard for Generator Frequency and 
Voltage Protective Relay Settings as they may be amended from time to time. 

iii. Power Factor Design Criteria (Reactive Power) 

An Asynchronous Generating Facility not studied under the Independent Study Process, 
as set forth in Section 4 of Appendix DD, shall operate within a power factor within the 
range of 0.95 leading to 0.95 lagging, measured at the high voltage side of the substation 
transformer, as defined in this SGIA in order to maintain a specified voltage schedule, if 
the Phase II Interconnection Study shows that such a requirement is necessary to ensure 
safety or reliability.  An Asynchronous Generating Facility studied under the Independent 
Study Process, as set forth in Section 4 of Appendix DD, shall operate within a power 
factor within the range of 0.95 leading to 0.95 lagging, measured at the high voltage side 
of the substation transformer, as defined in this SGIA in order to maintain a specified 
voltage schedule.  The power factor range standards set forth in this section can be met 
by using, for example, power electronics designed to supply this level of reactive 
capability (taking into account any limitations due to voltage level, real power output, etc.) 
or fixed and switched capacitors, or a combination of the two, if agreed to by the 
Participating TO and CAISO. The Interconnection Customer shall not disable power 
factor equipment while the Asynchronous Generating Facility is in operation.  
Asynchronous Generating Facilities shall also be able to provide sufficient dynamic 
voltage support in lieu of the power system stabilizer and automatic voltage regulation at 
the generator excitation system if the Phase II Interconnection Study shows this to be 
required for system safety or reliability. 

iv. Supervisory Control and Data Acquisition (SCADA) Capability  

An Asynchronous Generating Facility shall provide SCADA capability to transmit data 
and receive instructions from the Participating TO and CAISO to protect system reliability.  
The Participating TO and CAISO and the Asynchronous Generating Facility 
Interconnection Customer shall determine what SCADA information is essential for the 
proposed Asynchronous Generating Facility, taking into account the size of the plant and 
its characteristics, location, and importance in maintaining generation resource adequacy 
and transmission system reliability.  

v. Power System Stabilizers (PSS) 

Power system stabilizers are not required for Asynchronous Generating Facilities. 



 

 

vi.  Transient Data Recording Equipment for Facilities  

 
Asynchronous Generating Facilities must monitor and record data for all frequency ride-
through events, transient low voltage disturbances that initiated reactive current injection, 
reactive current injection or momentary cessation for transient high voltage disturbances, 
and inverter trips.  The data may be recorded and stored in a central plant control 
system.  The following data must be recorded: 

 
Plant Level: 

(1) Plant three phase voltage and current 
(2) Status of ancillary reactive devices 
(3) Status of all plant circuit breakers  
(4) Status of plant controller 
(5) Plant control set points 
(6) Position of main plant transformer no-load taps 
(7) Position of main plant transformer tap changer (if extant) 
(8) Protective relay trips or relay target data 

 

Inverter Level: 

(1) Frequency, current, and voltage during frequency ride-through events  
(2) Voltage and current during momentary cessation for transient high 

voltage events (when used) 
(3) Voltage and current during reactive current injection for transient low or 

high voltage events 
(4) Inverter alarm and fault codes 
(5) DC current 
(6) DC voltage 

 
The data must be time synchronized, using a GPS clock or similar device, to a one 
millisecond level of resolution.  All data except phase angle measuring unit data must be 
sampled at least every 10 milliseconds.  Data recording must be triggered upon detecting 
a frequency ride-through event, a transient low voltage disturbance that initiated reactive 
current injection, momentary cessation or reactive current injection for a transient high 
voltage disturbance, or an inverter trip.  Each recording will include as a minimum 150 
milliseconds of data prior to the triggering event, and 1000 milliseconds of data after the 
event trigger.  The Asynchronous Generating Facility must store this data for a minimum 
of 30 days.  The Asynchronous Generating Facility will provide all data within 10 calendar 
days of a request from the CAISO or the Participating TO. 

 
The Asynchronous Generating Facility must install and maintain a phase angle 
measuring unit or functional equivalent at the entrance to the facility or at the Generating 
Facility’s main substation transformer.  The phase angle measuring unit must have a 
resolution of at least 16 samples per cycle.  The Asynchronous Generating Facility will 
store this data for a minimum of 30 days.  The Asynchronous Generating Facility will 
provide all phase angle measuring unit data within 10 calendar days of a request from the 
CAISO or the Participating TO. 

 
 

* * * * * 
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Section 25 

 
 

* * * * * 
 
25.5.2 

 
 The Generating Unit owner will provide the CAISO a $50,000 deposit for repowering requests, or a 

$310,000 deposit for all other modification assessments at the time the request is submitted. Except as 

provided below, any modification assessment will be concluded, and a response provided to the 

Generating Unit owner in writing, within forty-fivesixty (6045) calendar days from the date the CAISO 

receives all of the following: the Generating Unit owner’s written notice to modify the project, technical 

data required to assess the request, and payment of the applicable deposit. If the modification 

assessment cannot be completed within that time period, the CAISO will notify the Generating Unit owner 

and provide an estimated completion date and an explanation of the reasons why additional time is 

required. 

* * * * * 
 
 

Appendix DD 
 

 
 

* * * * * 
 

 
6.7.2.3  The Interconnection Customer shall provide the CAISO a $310,000 deposit for the modification 

assessment at the time the request is submitted. Except as provided below, any modification 
assessment will be concluded, and a response provided to the Interconnection Customer in 
writing, within forty-fivesixty (6045) calendar days from the date the CAISO receives all of the 
following: the Interconnection Customer’s written notice to modify the project, technical data 
required to assess the request and payment of the $310,000 deposit. If the modification request 
results in a change to the Interconnection Facilities or Network Upgrades the modification 
assessment could take up to ninety one hundred twenty (9120) total calendar days. If the 
modification assessment cannot be completed within that time period, the CAISO shall notify the 
Interconnection Customer and provide an estimated completion date with an explanation of the 
reasons why additional time is required. 

 
 
 

* * * * * 
 

 
6.7.2.7  Interconnection Customers may request to downsize their Interconnection Service Capacity 

pursuant to Section 6.7.2.3. Interconnection Customers with Network Upgrades requesting to 
downsize will not see the impacts to their Network Upgrades or cost responsibility until the CAISO 



 

 

publishes the reassessment results that include the downsized capacity pursuant to Section 7.4 
unless the CAISO can determine the impacts prior to the reassessment. Interconnection 
Customers with Network Upgrades must submit downsizing requests, including the $310,000 
deposit, by November 30 to be included in the following annual reassessment. Once the CAISO 
publishes the reassessment results, the Participating TO will tender a draft amendment to the 
Interconnection Customer’s Generator Interconnection Agreement to incorporate any required 
changes. If an Interconnection withdraws or is deemed withdrawn, any partial recovery of the 
Interconnection Financial Security for Network Upgrades under Sections 11.4.2.1 and 11.4.2.2 
will be calculated based on the Generating Facility’s most recent MW capacity prior to its 
downsizing request. 

 
 
 

* * * * * 
 

 
8.9.9 Deliverability Transfers  

 
Deliverability may not be assigned or otherwise transferred except as expressly provided 
by the CAISO Tariff.  An Interconnection Customer may reallocate its Generating 
Facility’s Deliverability among its own Generating Units or Resource IDs at the 
Generating Facility and to other Interconnection Customers interconnected at the same 
substation and at the same voltage level.  The Generating Facility’s aggregate output as 
evaluated in the Deliverability Assessment cannot increase as the result of any transfer, 
but may decrease based on the assignee’s characteristics and capacity.  Unless the 
Interconnection Customer provides the CAISO with an executed Energy Only power 
purchase agreement for the capacity losing Deliverability at the time it requests the 
Deliverability transfer, the assignor capacity must be removed from queue by withdrawal 
or downsizing the Generating Facility.  The CAISO will inform the Interconnection 
Customer of each Generating Unit’s Deliverability Status and associated capacity as the 
result of any transfer.  The results will be based on the current Deliverability Assessment 
methodology.  

 
An Interconnection Customer may request to reallocate its Deliverability among its 
Generating Units and to other Interconnection Customers interconnected at the same 
substation and at the same voltage level pursuant to Section 6.7.2.2 of this GIDAP, 
Article 5.19 of the LGIA, and Article 3.4.5 of the SGIA, as applicable.  A repowering 
Interconnection Customer may transfer Deliverability as part of the repowering process 
pursuant to Section 25.1.2 of the CAISO Tariff.  An Interconnection Customer expanding 
its capacity behind-the-meter pursuant to Section 4.2.1.2 also may transfer Deliverability 
as part of that process, or subsequently under the other processes in this Section.  The 
assignee of a Deliverability transfer does not need to submit a modification request to 
receive a transfer. 
 
Following a Deliverability transfer, the assignee inherits any requirements, restrictions, or 
obligations the assignor had as a result of receiving the Deliverability allocation or to 
retain the Deliverability, including without limitation requirements under Sections 6.7.4, 
8.9.2.2, 8.9.2.3, and 8.9.3.   

 
 
 

* * * * * 
 

 



 

 

11.3.2 Third Posting for Queue Cluster Customers and Second Posting for Independent 
Study Process Customers 

  
 
 

* * * * * 
 

 
11.3.2.6 Shared Network Upgrades 

 
Interconnection Studies and GIAs will identify when Network Upgrades are 
shared, and their estimated construction timelines.  Once identified in the 
Interconnection Studies, or no later than when the first Interconnection Customer 
sharing the Assigned Network Upgrade executes its GIA with a third posting 
deadline for the Assigned Network Upgrade, the CAISO and Participating TO will 
notify the other Interconnection Customers sharing the Assigned Network 
Upgrade when this third Interconnection Financial Security posting will be 
required based on the construction timeline required to meet the earliest In-
Service Date of the Interconnection Customers sharing the Assigned Network 
Upgrade.  All Interconnection Customers sharing the Assigned Network Upgrade 
must submit (a) their authorizations to proceed with design and procurement of 
the shared Network Upgrade and (b) the third posting for the shared Network 
Upgrade, by the same deadline.  Interconnection Customers and Participating 
TOs may have separate posting and authorization deadlines for each shared 
Network Upgrade and other non-shared Network Upgrades, but Interconnection 
Customers sharing Assigned Network Upgrades must have the same deadlines 
for them.  At all times, Interconnection Customers must have sufficient 
Interconnection Financial Security under this Section 11, inclusive of any second 
and third posting obligations. 
 
All Interconnection Customers sharing the Assigned Network Upgrade must 
execute an engineering and procurement agreement under Section 12 or a GIA 
prior to submitting the third posting for the shared Network Upgrade.  Where any 
Interconnection Customer sharing the Assigned Network Upgrade has not 
executed either agreement, the Participating TO will tender (1) a draft 
engineering and procurement agreement if the Interconnection Customer is 
parked, or (2) a draft GIA or GIA amendment, to the Interconnection Customer 
no later than one-hundred twenty (120) days before the third posting deadline.  
The Interconnection Customer must execute the engineering and procurement 
agreement or GIA or request that the GIA be filed unexecuted prior to the 
deadline to post.  The failure by an Interconnection Customer to timely 
(a) execute an engineering and procurement agreement or GIA or request an 
unexecuted filing, (b) submit the authorization to proceed, or (c) submit the third 
posting for the shared Assigned Network Upgrade, under this Section, will result 
in the Interconnection Request being deemed withdrawn and subject to Section 
3.8.  The Interconnection Customer will provide the CAISO and the Participating 
TO with written notice that it has posted the required Interconnection Financial 
Security no later than the applicable final day for posting. 
 
No later than thirty (30) days after each Interconnection Customer sharing the 
Assigned Network Upgrade complies with this Section, the Participating TO will 
commence Construction Activities on the shared Assigned Network Upgrade. 
 

 
 

* * * * * 



 

 

 
 
Section 13 Generator Interconnection Agreement (GIA) 
 

 
 

* * * * * 
 

 
13.3  Execution and Filing 
 

The Interconnection Customer shall either: (i) execute the appropriate number of originals of the 
tendered GIA as specified in the directions provided by the CAISO and return them to the CAISO, 
as directed, for completion of the execution process; or (ii) request in writing that the applicable 
Participating TO(s) and CAISO file with FERC a GIA in unexecuted form.  The GIA shall be 
considered executed as of the date that all three Parties have signed the GIA.  As soon as 
practicable, but not later than ten (10) Business Days after receiving either the executed originals 
of the tendered GIA (if it does not conform with a FERC-approved standard form of 
interconnection agreement) or the request to file an unexecuted GIA, the applicable Participating 
TO(s) and CAISO shall file the GIA with FERC, as necessary, together with an explanation of any 
matters as to which the Interconnection Customer and the applicable Participating TO(s) or 
CAISO disagree and support for the costs that the applicable Participating TO(s) propose to 
charge to the Interconnection Customer under the GIA.  An unexecuted GIA should contain terms 
and conditions deemed appropriate by the applicable Participating TO(s) and CAISO for the 
Interconnection Request.  If the Parties agree to proceed with design, procurement, and 
construction of facilities and upgrades under the agreed-upon terms of the unexecuted GIA, they 
may proceed pending FERC action. 
 
13.3.1  Implementation Deposit 
 
Within thirty (30) days of the effective date of the GIA, the Interconnection Customer will provide 
the CAISO with a $35,000 implementation deposit.  Generating facilities interconnecting pursuant 
to a Participating TO Wholesale Distribution Access Tariff must submit a $6,000 implementation 
deposit at the commencement of the CAISO new resource implementation process.  The CAISO 
will deposit the implementation deposit in an interest bearing account at a bank or financial 
institution designated by the CAISO.  The implementation deposit will be applied to pay for 
prudent costs incurred by the CAISO or third parties at the direction of the CAISO to manage the 
Interconnection Request between GIA execution and the Commercial Operation Date, including 
without limitation executing GIA amendments, modeling and testing for synchronization, 
preparing for metering and telemetry, and incorporating the Generating Units into the CAISO 
Markets.  The CAISO will not use implementation deposit funds to offset or obviate processes 
that require separate deposits under this GIDAP, including without limitation Material Modification 
Assessments, Permissible Technological Advancements, and Limited Operation Studies.   
 
The Interconnection Customer will be responsible for the actual costs incurred by the CAISO and 
applicable Participating TO(s). If the actual costs are less than the deposit provided by the 
Interconnection Customer, the Interconnection Customer will be refunded the balance, including 
interest earned. If the actual costs are greater than the deposit provided by the Interconnection 
Customer, the Interconnection Customer will pay the balance within thirty (30) days of being 
invoiced.  The Participating TO(s) will invoice the CAISO for any work within seventy-five (75) 
days of the Commercial Operation Date or withdrawal, and, within thirty (30) days thereafter, the 
CAISO will issue an invoice or refund to the Interconnection Customer, as applicable, based upon 
such submitted Participating TO invoices and the CAISO’s own costs. 
 

* * * * * 
  



 

 

Appendices EE (LGIA) 
 

 
 

* * * * * 
 
 
5.5 Equipment Procurement.  If responsibility for construction of the Participating TO's 

Interconnection Facilities or Network Upgrades is to be borne by the Participating TO, then the 
Participating TO shall notify the Interconnection Customer and the CAISO in writing within thirty 
(30) days and commence design of the Participating TO's Interconnection Facilities or Network 
Upgrades and procurement of necessary equipment as soon as practicable after all of the 
following conditions are satisfied, unless the Parties otherwise agree in writing: 

5.5.1 The CAISO, in coordination with the applicable Participating TO(s), has completed the 
Phase II Interconnection Study or Governing Independent Study Interconnection Study 
pursuant to the applicable Generator Interconnection Study Process Agreement or other 
applicable study process agreement; 

5.5.2 The Participating TO has received written authorization to proceed with design and 
procurement from the Interconnection Customer by the date specified in Appendix B, 
Milestones; and 

5.5.3 The Interconnection Customer has provided security to the Participating TO in 
accordance with Article 11.5 by the dates specified in Appendix B, Milestones. 

5.6 Construction Commencement. The Participating TO shall notify the Interconnection Customer 
and the CAISO in writing and commence construction of the Participating TO's Interconnection 
Facilities and Network Upgrades for which it is responsible within thirty (30) days as soon as 
practicable after the following additional conditions are satisfied: 

5.6.1 Approval of the appropriate Governmental Authority has been obtained for any facilities 
requiring regulatory approval;  

5.6.2 Necessary real property rights and rights-of-way have been obtained, to the extent 
required for the construction of a discrete aspect of the Participating TO's Interconnection 
Facilities and Network Upgrades; 

5.6.3 The Participating TO has received written authorization to proceed with construction from 
the Interconnection Customer by the date specified in Appendix B, Milestones; and 

5.6.4 The Interconnection Customer has provided payment and security to the Participating TO 
in accordance with Article 11.5 by the dates specified in Appendix B, Milestones. 

5.7 Work Progress.  The Parties will keep each other advised periodically as to the progress of their 
respective design, procurement and construction efforts.  Any Party may, at any time, request a 
progress report from another Party.  If, at any time, the Interconnection Customer determines that 
the completion of the Participating TO's Interconnection Facilities will not be required until after 
the specified In-Service Date, the Interconnection Customer will provide written notice to the 
Participating TO and CAISO of such later date upon which the completion of the Participating 
TO's Interconnection Facilities will be required. 

 
 

* * * * * 
 



 

 

 
 

Appendix H 

INTERCONNECTION REQUIREMENTS FOR AN ASYNCHRONOUS GENERATING FACILITY 
 

 
 

* * * * * 
 
 

vi. Transient Data Recording Equipment for Facilities above 20 MW 

 
 
 

* * * * * 
 
 
 
The data must be time synchronized, using a GPS clock or similar device, to a one millisecond level of 
resolution.  All data except phase angle measuring unit data must be sampled at least every 10 
milliseconds.  Data recording must be triggered upon detecting a frequency ride-through event, a 
transient low voltage disturbance that initiated reactive current injection, momentary cessation or reactive 
current injection for a transient high voltage disturbance, or an inverter trip.  Each recording will include as 
a minimum 150 milliseconds of data prior to the triggering event, and 1000 milliseconds of data after the 
event trigger.  The Asynchronous Generating Facility must store this data for a minimum of 30 days.  The 
Asynchronous Generating Facility will provide all data within 10 calendar days of a request from the 
CAISO or the Participating TO. 
 
The Asynchronous Generating Facility must install and maintain a phase angle measuring unit or 
functional equivalent at the entrance to the facility or at the Generating Facility’s main substation 
transformer.  The phase angle measuring unit must have a resolution of at least 30 16 samples per 
secondcycle.  The Asynchronous Generating Facility will store this data for a minimum of 30 days.  The 
Asynchronous Generating Facility will provide all phase angle measuring unit data within 10 calendar 
days of a request from the CAISO or the Participating TO.



 

 

Appendix FF (SGIA) 
 

Attachment 7  

Interconnection Requirements for an Asynchronous Small Generating Facility 

Attachment 7 sets forth requirements and provisions specific to all Asynchronous Generating Facilities.  
All other requirements of this Agreement continue to apply to all Asynchronous Generating Facility 
interconnections consistent with Section 25.4.2 of the CAISO tariff. Except as provided in Section 25.4.2 
of the CAISO tariff, existing individual generating units of an Asynchronous Generating Facility that are, or 
have been, interconnected to the CAISO Controlled Grid at the same location are exempt from the 
requirements of this Attachment 7 for the remaining life of the existing generating unit. 

A. Technical Standards Applicable to Asynchronous Generating Facilities 

i. Low Voltage Ride-Through (LVRT) Capability  

An Asynchronous Generating Facility shall be able to remain online during voltage 
disturbances up to the time periods and associated voltage levels set forth in the 
requirements below. 

1. An Asynchronous Generating Facility shall remain online for the voltage 
disturbance caused by any  fault on the transmission grid, or within the 
Asynchronous Generating Facility between the Point of Interconnection and the 
high voltage terminals of the  Asynchronous Generating Facility’s step up 
transformer, having a duration equal to the lesser of the normal three-phase fault 
clearing time (4-9 cycles) or one-hundred fifty (150) milliseconds, plus any 
subsequent post-fault voltage recovery to the final steady-state post-fault voltage 
unless clearing the fault effectively disconnects the generator from the system.  
Clearing time shall be based on the maximum normal clearing time associated 
with any three-phase fault location that reduces the voltage at the Asynchronous 
Generating Facility’s Point of Interconnection to 0.2 per-unit of nominal voltage or 
less, independent of any fault current contribution from the Asynchronous 
Generating Facility. 

2. An Asynchronous Generating Facility shall remain online for any voltage 
disturbance caused by a single-phase fault on the transmission grid, or within the 
Asynchronous Generating Facility between the Point of Interconnection and the 
high voltage terminals of the Asynchronous Generating Facility’s step up 
transformer, with delayed clearing, plus any subsequent post-fault voltage 
recovery to the final steady-state post-fault voltage unless clearing the fault 
effectively disconnects the generator from the system.  Clearing time shall be 
based on the maximum backup clearing time associated with a single point of 
failure (protection or breaker failure) for any single-phase fault location that 
reduces any phase-to-ground or phase-to-phase voltage at the Asynchronous 
Generating Facility’s Point of Interconnection to 0.2 per-unit of nominal voltage or 
less, independent of any fault current contribution from the Asynchronous 
Generating Facility.  

3. Remaining on-line shall be defined as continuous connection between the Point 
of Interconnection and the Asynchronous Generating Facility’s units, without any 
mechanical isolation.  Momentary cessation (namely, ceasing to inject current 
during a fault without mechanical isolation) is prohibited unless transient high 
voltage conditions rise to 1.20 per unit or more.  For transient low voltage 
conditions, the Asynchronous Generating Facility’s inverters will inject reactive 
current.  The level of this reactive current must be directionally proportional to the 



 

 

decrease in per unit voltage at the inverter AC terminals.  The inverter must 
produce full reactive current capability when the AC voltage at the inverter 
terminals drops to a level of 0.50 per unit or below.  The Asynchronous 
Generating Facility must continue to operate and absorb reactive current for 
transient voltage conditions between 1.10 and 1.20 per unit. 

 

Upon the cessation of transient voltage conditions and the return of the grid to 
normal operating voltage (0.90 < V < 1.10 per unit), the Asynchronous 
Generating Facility’s inverters automatically must transition to normal active (real 
power) current injection.  The Asynchronous Generating Facility’s inverters must 
ramp up to inject active (real power) current with a minimum ramping rate of at 
least 100% per second (from no output to full available output).  The total time to 
complete the transition from reactive current injection or absorption to normal 
active (real power) current injection must be one second or less.  The total time 
to return from momentary cessation, if used, during transient high voltage 
conditions over 1.20 per unit or more must be one second or less. 

The Asynchronous Generating Facility’s inverter will be considered to have 
tripped where its AC circuit breaker is open or otherwise has electrically isolated 
the inverter from the grid.  Following an inverter trip, the inverter must make at 
least one attempt to resynchronize and connect back to the grid unless the trip 
resulted from a fatal fault code, as defined by the inverter manufacturer.  This 
attempt must take place within 2.5 minutes from the inverter trip.  An attempt to 
resynchronize and connect back to the grid is not required if the trip was initiated 
due to a fatal fault code, as determined by the original equipment manufacturer. 

4. The Asynchronous Generating Facility is not required to remain on line during 
multi-phased faults exceeding the duration described in Section A.i.1 of this 
Attachment 7 or single-phase faults exceeding the duration described in Section 
A.i.2 of this Attachment 7. 

5. The requirements of this Section A.i of this Attachment 7 do not apply to faults 
that occur between the Asynchronous Generating Facility’s terminals and the 
high side of the step-up transformer to the high-voltage transmission system.  

6. Asynchronous Generating Facilities may be tripped after the fault period if this 
action is intended as part of a special protection system. 

7. Asynchronous Generating Facilities may meet the requirements of this Section A 
of this Attachment 7 through the performance of the generating units or by 
installing additional equipment within the Asynchronous Generating Facility or by 
a combination of generating unit performance and additional equipment. 

8. The provisions of this Section A.i of this Attachment 7 apply only if the voltage at 
the Point of Interconnection has remained within the range of 0.9 and 1.10 per-
unit of nominal voltage for the preceding two seconds, excluding any sub-cycle 
transient deviations. 

9. Asynchronous Generating Facility inverters may not trip or cease to inject current 
for momentary loss of synchronism.  As a minimum, the Asynchronous 
Generating Facility’s inverter controls may lock the phase lock loop to the last 
synchronized point and continue to inject current into the grid at that last 
calculated phase prior to the loss of synchronism until the phase lock loop can 



 

 

regain synchronism.  The current injection may be limited to protect the inverter.  
Any inverter may trip if the phase lock loop is unable to regain synchronism 150 
milliseconds after loss of synchronism. 

10. Inverter restoration following transient voltage conditions must not be impeded by 
plant level controllers.  If the Asynchronous Generating Facility uses a plant level 
controller, it must be programmed to allow the inverters to automatically re-
synchronize rapidly and ramp up to active current injection (without delayed 
ramping) following transient voltage recovery, before resuming overall control of 
the individual plant inverters. 

ii. Frequency Disturbance Ride-Through Capacity 

An Asynchronous Generating Facility shall comply with the off nominal frequency 
requirements set forth in the NERC Reliability Standard for Generator Frequency and 
Voltage Protective Relay Settings as they may be amended from time to time. 

iii. Power Factor Design Criteria (Reactive Power) 

An Asynchronous Generating Facility not studied under the Independent Study Process, 
as set forth in Section 4 of Appendix DD, shall operate within a power factor within the 
range of 0.95 leading to 0.95 lagging, measured at the high voltage side of the substation 
transformer, as defined in this SGIA in order to maintain a specified voltage schedule, if 
the Phase II Interconnection Study shows that such a requirement is necessary to ensure 
safety or reliability.  An Asynchronous Generating Facility studied under the Independent 
Study Process, as set forth in Section 4 of Appendix DD, shall operate within a power 
factor within the range of 0.95 leading to 0.95 lagging, measured at the high voltage side 
of the substation transformer, as defined in this SGIA in order to maintain a specified 
voltage schedule.  The power factor range standards set forth in this section can be met 
by using, for example, power electronics designed to supply this level of reactive 
capability (taking into account any limitations due to voltage level, real power output, etc.) 
or fixed and switched capacitors, or a combination of the two, if agreed to by the 
Participating TO and CAISO. The Interconnection Customer shall not disable power 
factor equipment while the Asynchronous Generating Facility is in operation.  
Asynchronous Generating Facilities shall also be able to provide sufficient dynamic 
voltage support in lieu of the power system stabilizer and automatic voltage regulation at 
the generator excitation system if the Phase II Interconnection Study shows this to be 
required for system safety or reliability. 

iv. Supervisory Control and Data Acquisition (SCADA) Capability  

An Asynchronous Generating Facility shall provide SCADA capability to transmit data 
and receive instructions from the Participating TO and CAISO to protect system reliability.  
The Participating TO and CAISO and the Asynchronous Generating Facility 
Interconnection Customer shall determine what SCADA information is essential for the 
proposed Asynchronous Generating Facility, taking into account the size of the plant and 
its characteristics, location, and importance in maintaining generation resource adequacy 
and transmission system reliability.  

v. Power System Stabilizers (PSS) 

Power system stabilizers are not required for Asynchronous Generating Facilities. 



 

 

vi.  Transient Data Recording Equipment for Facilities  

 
Asynchronous Generating Facilities must monitor and record data for all frequency ride-
through events, transient low voltage disturbances that initiated reactive current injection, 
reactive current injection or momentary cessation for transient high voltage disturbances, 
and inverter trips.  The data may be recorded and stored in a central plant control 
system.  The following data must be recorded: 

 
Plant Level: 

(1) Plant three phase voltage and current 
(2) Status of ancillary reactive devices 
(3) Status of all plant circuit breakers  
(4) Status of plant controller 
(5) Plant control set points 
(6) Position of main plant transformer no-load taps 
(7) Position of main plant transformer tap changer (if extant) 
(8) Protective relay trips or relay target data 

 

Inverter Level: 

(1) Frequency, current, and voltage during frequency ride-through events  
(2) Voltage and current during momentary cessation for transient high 

voltage events (when used) 
(3) Voltage and current during reactive current injection for transient low or 

high voltage events 
(4) Inverter alarm and fault codes 
(5) DC current 
(6) DC voltage 

 
The data must be time synchronized, using a GPS clock or similar device, to a one 
millisecond level of resolution.  All data except phase angle measuring unit data must be 
sampled at least every 10 milliseconds.  Data recording must be triggered upon detecting 
a frequency ride-through event, a transient low voltage disturbance that initiated reactive 
current injection, momentary cessation or reactive current injection for a transient high 
voltage disturbance, or an inverter trip.  Each recording will include as a minimum 150 
milliseconds of data prior to the triggering event, and 1000 milliseconds of data after the 
event trigger.  The Asynchronous Generating Facility must store this data for a minimum 
of 30 days.  The Asynchronous Generating Facility will provide all data within 10 calendar 
days of a request from the CAISO or the Participating TO. 

 
The Asynchronous Generating Facility must install and maintain a phase angle 
measuring unit or functional equivalent at the entrance to the facility or at the Generating 
Facility’s main substation transformer.  The phase angle measuring unit must have a 
resolution of at least 16 samples per cycle.  The Asynchronous Generating Facility will 
store this data for a minimum of 30 days.  The Asynchronous Generating Facility will 
provide all phase angle measuring unit data within 10 calendar days of a request from the 
CAISO or the Participating TO. 

 
 

* * * * * 
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����'�(��̂�_̀[a���ab�c�def��g�h�i:�/.,*<�-/�,6*�8-9:,�G9-/+-G3*�:,2,*<�2C.O*R�2�+*/,923�,*/*,�.8�,6*�D)EF:�9*8.97�-:�,6*�j./23�2GG9.2+6k�,6*�G9-.9-,-j2,-./�.8�G9.S*+,:�,62,�:**A�,.�;,-3-j*�2O2-32C3*�+2G2+-,B�2/<�29*�-/�j./*:�56*9*�,6*9*�29*�G32//*<�+2G2+-,B�2<<-,-./:�2GG9.O*<�-/�,6*�D)E�,92/:7-::-./�G32//-/4�G9.+*::�2:�*:,2C3-:6*<�-/�:,2,*�2/<�3.+23�9*4;32,.9B�2;,6.9-,B�9*:.;9+*�G32//-/4�G.9,8.3-.:?�@6*�D)E�5-33�+./,-/;*�,.�G9.O-<*�2�7*9+62/,�G2,652B�8.9�G9.S*+,:�,62,�:**A�,.�-/,*9+.//*+,�56*9*�/.�,92/:7-::-./�*P-:,:�.9�62:�C**/�2GG9.O*<?��@6*�D)E�9*3-*:�-/�G29,-+;329�./�,6*�=Ql=�8.9�-,:�3*2<�9.3*�-/�<*O*3.G-/4�9*:.;9+*�8.9*+2:,:�8.9�,6*�0MmB*29�G32//-/4�6.9-j./R�5-,6�C.,6�,6*�D)E�2/<�=I=�G9.O-<-/4�-/G;,�,.�,6*�=Ql=�8.9�,6.:*�9*:.;9+*�8.9*+2:,:?�@6*�D)E�23:.�9*3-*:�./�,6*�=I=�8.9�-,:�3*2<�9.3*�-/�8.9*+2:,-/4�+;:,.7*9�3.2<�9*T;-9*7*/,:?�@6*�nEl�:-4/*<�CB�,6*�,69**�G29,-*:�-/�o*+*7C*9�LMLL�9*288-97:�.;9�9*:G*+,-O*�9.3*:�2/<�+.77-,7*/,�,.�*/:;9*�5*�29*�5.9A-/4�-/�+./+*9,�5-,6�./*�2/.,6*9?��@6*�D)EF:�LMLLmLMLN�@92/:7-::-./�Q32/�,..A�2�j./23�2GG9.2+6�,.�G32//-/4�8.9�,6*�9*:.;9+*:�-/�,6*�G.9,8.3-.�G9.O-<*<�CB�,6*�=Ql=�8.9�,6-:�G32//-/4�+B+3*R�:*,,-/4�,6*�8.;/<2,-./�8.9�,6*�23-4/7*/,�.8�G9.+;9*7*/,�2/<�-/,*9+.//*+,-./�G9.+*::�*/62/+*7*/,:R�2:�*/O-:-./*<�-/�,6*�nEl?�H-4;9*�L�-<*/,-8-*:�,6*�,92/:7-::-./�j./*:�2/<�,6*�-/:,233*<�+2G2+-,B�.8�9*:.;9+*:�-/�,6*�C2:*�2/<�:*/:-,-O-,B�G.9,8.3-.:�G9.O-<*<�CB�,6*�=Ql=�8.9�,6*�LMLLmLMLN�,92/:7-::-./�
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�5:2�K6LK�:+3�<+))2?�;:2�)0/;M0*-03�-;�.2,2/+;23�A-;:�-,)>;�M/0<�;:2�KNK�+,?�;:2�OPQ�;0�;:2�3>@3;+;-0,3RS�A-;:-,�2+1:�0M�;:2�;/+,3<-33-0,�+/2+3�0/�=0,23�����������������������������������������������9�T-.>/2�U8VWR�0,�)+.2�XU�0M�;:2�OPQY3�Z0+/?�[))/0\2?�]S]]W]S]U�5/+,3<-33-0,�6*+,8�:;;)̂__AAA81+-30810<_O,-;-+;-\2̀ 01><2,;3_OPQWZ0+/?W[))/0\2?W]S]]W]S]UW5/+,3<-33-0,W6*+,8)?M��RS�5:2�/230>/12W;0W@>3@+/�<+))-,.�)/01233�-3�?01><2,;2?�-,�;:2�K6LK�/2)0/;�ab2;:0?0*0.c�M0/�d230>/12W;0WZ>3@+/�b+))-,.�e�[33><);-0,3�M0/�;:2�[,,>+*�566f�A-;:�M>/;:2/�/2M-,2<2,;3�+3�
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�����L(�����#��	����'���M�����N��'&�'�	���LL��#��OO�	�J$$�
�;1+�PQRD2�STSSUSTSV�;83,2?)22)7,�B43,�687>)*+*�3�2),04+U4),+�*)3083?�.78�+351�7.�-1+�-83,2?)22)7,�F7,+2@�),*)53-),0�-1+�53635)-/�3,*�-+51,7470/�-/6+�G1+8+�-1+�8+27985+2�),�-1+�678-.74)7�G+8+�?366+*�-7�-1+�+4+5-8)534�08)*�),�-1+�F7,+:�W)098+�V@�<+47G@�)2�3,�+X3?64+�7.�-1+�8+27985+�?366),0�),�-1+�Q3,�Y)+07�-83,2?)22)7,�F7,+�.87?�-1+�STSSUSTSV�;83,2?)22)7,�B43,:=S�����������������������������������������������*+258)<+*�),�-1+�ABCA�2-3..�8+678-�Z[7*+4),0�\229?6-)7,2�.78�-1+�STSSUSTSV�;83,2?)22)7,�B43,,),0�B875+22]:�1--62̂EE.)4+2:5695:53:07>E+,+80/E?7*+4),0E_92<38̀ST[366),0̀ ST[+-17*7470/̀ ST.78̀ST-1+̀ ST;BBabSTS=a=SaS=:6*.��1--62̂EE*752:5695:53:07>EB9<4)21+*Y752EB9<4)21+*EcTTTE[de=EfdgeEde=dgeh=V:BYW�==1--62̂EE.)4+2:5695:53:07>E+,+80/E?7*+4),0E_92<38[366),0aY321<738*aVg[[;abSTSSaTSaTga>S:X42X��=S�W)098+�V:eU=e�7,�630+�ij�7.�-1+�PQRD2�_738*�\6687>+*�STSSUSTSV�;83,2?)22)7,�B43,:�1--6̂EEGGG:53)27:57?EP,)-)3-)>+Y759?+,-2EPQRU_738*U\6687>+*USTSSUSTSVU;83,2?)22)7,UB43,:6*.�
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�Q);,+D�C=1/-)�R�2(3�@2<;)�S�T-,E�*:)�JUJS�@-2(?E=??=,(�A;2(�6);=F)-2<=;=*H�V)0,-*WX�=;;/?*-2*)�*:)�*-2(?E=??=,(�?H?*)E�2-)2�T,-�,()�>,(?*-2=(*�+=*:=(�*:)�G2(�6=)1,�*-2(?E=??=,(�I,()B�@2<;)�S�2;?,�=(>;/3)?�*:)�-)Y/)?*)3�@A6D�2;;,>2*)3�@A6D�2(3�-)E2=(=(1�@A6�T,-�,()�,T�*:)�*-2(?E=??=,(�>,(?*-2=(*?�=(�*:)�*-2(?E=??=,(�I,()B�@:)�-)0,-*�=(3=>2*)3�*:2*�@A6�=?�2;;,>2*)3�*,�*:)�@A6�>2(3=32*)?�2T*)-�T=-?*�0-)?)-F=(1�>202>=*H�T,-�*:)�JDWRZ�[\�0-=,-�>,EE=*E)(*�*:2*�=?�(,*�H)*�,0)-2*=,(2;D�2(3�*:2*�*:)-)�=?�(,�2F2=;2<;)�@A6�T,-�*:)�);=1=<;)�>2(3=32*)?B�����������������������������������������������W]�:**0̂__+++B>2=?,B>,E_6,>/E)(*?_@-2(?E=??=,(̀a202<=;=*H̀b?*=E2*)?̀T,-̀/?)̀=(̀*:)̀aA8a?̀c(*)1-2*)3̀V)?,/->)̀A;2((=(1̀A-,>)??BK;?K��WX�C=1/-)�RBW�2(3�@2<;)�RBJ�,(�021)�JJ�,T�*:)�JUJS�@-2(?E=??=,(�A;2(�6);=F)-2<=;=*H�5;;,>2*=,(�V)0,-*B�:**0?̂__E00B>2=?,B>,E_*0_6,>/E)(*?_JUJSdJU@A6dJU5;;,>2*=,(dJUV)0,-*B03T��
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'()�*+,-./.*+-.01�-,+023.22.40�450),2�67'89�*,4:.;)�+;;.-.40+<�.0=4,3+-.40�40�.0-),/400)/-.40�,)>?.,)3)0-2�.0�-().,�,)2*)/-.:)�',+023.22.40�@0-),/400)/-.40�A+0;B44C2DEF�'(.2�.0/<?;)2�.0=4,3+-.40�40�2*)/.=./�78@�-(+-�/+004-�+//4334;+-)�=?,-(),�.0-),/400)/-.402D�'()�@G8�2?11)2-2�-(+-�2-+C)(4<;),2�,):.)5�-()�.0=4,3+-.40�+B4:)�5()0�+22)22.01�*4-)0-.+<�*4.0-2�4=�.0-),/400)/-.40�-()H�+,)�/402.;),.01D�'()�@G8�5.<<�,)=),)0/)�4,�;4/?3)0-�-(.2�1?.;+0/)�-4�.0-),/400)/-.40�/?2-43),2�*,.4,�-4�-()�,)>?)2-�5.0;45D�@0�2?33+,HI�=4,�)+/(�3+J4,�/402-,+.0-�<.3.-.01�'7K�/+*+/.-H�.0�+�L40)I�-()�=4<<45.01�.0=4,3+-.40�.2�+:+.<+B<)M��N�-()�/402-,+.0-O��N�-()�<.3.-�.3*42);�BH�-()�/402-,+.0-O��N�-()�/42-�+0;�-.3)<.0)�+224/.+-);�5.-(�3.-.1+-.01�-()�/402-,+.0-O��N�-()�+34?0-�4=�'7K�/+*+/.-H�-(+-�(+2�+<,)+;H�B))0�+<<4/+-);O�+0;�N�+0H�/+*+/.-H�,)3+.0.01�+0;�+:+.<+B<)�=4,�=?-?,)�+<<4/+-.40D�PQ�RST��US��VSSUW�XR���U�U��XY������'(,4?1(4?-�54,C.01�1,4?*�;.2/?22.402I�2-+C)(4<;),2�(+:)�)3*(+2.L);�-()�.3*4,-+0/)�4=�6E9�;+-+�-,+02*+,)0/H�+0;�+//)22.B.<.-H�-4�.0=4,3�;):)<4*),2�40�5(),)�-,+023.22.40�/+*+/.-H�54?<;�B)�<4/+-);I�-()�/42-2�+0;�-.3.01�4=�.0-),/400)/-.40I�+0;�6Z9�+0�+<-),0+-.:)�2)<=[=?0;.01�*+-(�-4�)0+B<)�*,4J)/-2�-4�.0-),/400)/-�4?-2.;)�4=�-()�*,.4,.-H�L40)2D��\+0H�2-+C)(4<;),2�.0/<?;.01�]3),./+0�̂<)+0�745),�6]̂ 79�̂+<.=4,0.+I�]_GI�+̂<.=4,0.+�̂433?0.-H�̂(4./)�]224/.+-.40�6̂+<̂ ]̂9I�̂+<.=4,0.+�_0),1H�G-4,+1)�]<<.+0/)�6̂_G]9I�̂<)+,5+H�_0),1H�̀,4?*I�_Ka[b)0)5+B<)2�6_Ka[b9I�c+,1)[2/+<)�G4<+,�]224/.+-.40�6cG]9I�d)e-_,+�_0),1H�b)24?,/)2�04-);�-().,�2?**4,-�=4,�-()�@G8�*,4:.;.01�+;;.-.40+<�.0=4,3+-.40�+2�)+,<H�+2�*422.B<)�-4�H.)<;�-(4?1(-=?<�.0-),/400)/-.40�,)>?)2-2�5()0�-()�,)>?)2-�5.0;45�4*)02D�������������������������������������������������EF�7+/.=./�̀+2�f�_<)/-,./D�',+023.22.40�@0-),/400)/-.40�A+0;B44CI�G)/-.40�̀Z��G4?-(),0�̂+<.=4,0.+�_;.240D�'()�@0-),/400)/-.40�A+0;B44C�6b):�EZ9�G+0�K.)14�̀+2�f�_<)/-,./�̂43*+0HD�̀)0),+-.40�@0-),/400)/-.40�A+0;B44CD�Zg�]*,.<�ZhZiD��
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��	��def�ghi�jkll�mnf�fope�qrstfpuvn�wknurkxmuksy�zopusr�{|}~�����on�o�ukf�xrfo�fr�jefy�uef�nflfpuksy�qrspfnn�rfopefn�uef������uerfneslw�jkue�ujs�sr��srf�qrstfpun�ukfw�oyw�lfnn�poqopku��yffwfw�us�rfope������ueoy�uef�nm��sz�uef�ukfw�qrstfpuvn�poqopku���|}~��kn�o��fonmrf�sz�uef�k�qopu�sz�kytfpuksyn�sz�fyfr���zrs��o��fyfrousr�ou�o�qorukpmlor�lspouksy�jekpe�psmlw�rfnmlu�ky�rf�mkrfw�yfujsr��peoy�fn�sy�uef��rkw��def�lsjfr�uef�|}~���uef�lsjfr�uef�k�qopu�us�uef��rkw��def�qrstfpun�jkll�xf�nflfpufw�ky�srwfr�sz�uef�lsjfnu�|}~��jkue�uef�nflfpuksy�qrspfnn�fywky��jkue�uef�qrstfpu�ueou�pomnfw�uef������uerfneslw�us�xf�f�pffwfw��rf�orwlfnn�sz�uef�nk�f�sz�uef�lonu�qrstfpu�nflfpufw�oyw�uef�o�smyu�x��jekpe������kn�f�pffwfw��def�ghi�jkll�wfufr�kyf�uef�|}~��zsr�oy��qrstfpun�ueou�orf�ukfw�oyw�wfufr�kyf�uef�qrstfpu{n��ueou�jkll�xf�numwkfw��kyufrpsyyfpuksy�pmnus�frn�nesmlw�ysu�qrs�kwf�uekn�kyzsr�ouksy��gz�qrstfpu�ukfn�nukll�f�knu�ozufr�uef�mnf�sz�qrstfpunv�|}~���uef�ompuksy�qrspfnn�jkll�xf�mnfw�us�xrfo��uef�ukfn���def�ghi�qrsqsnfn�us�oqql��uef�zsllsjky��npsrky��prkufrko�sy�o�qskyun�n�nuf��us�nflfpu�qrstfpun�ueou�poy�zmlzkll������sz�uef�o�okloxlf�oyw�sr�qloyyfw�uroyn�knnksy�poqopku��onnspkoufw�jkue�fope�psynurokyu���������������������������������������������������iyl��lsy��lfow�uk�f�rfnsmrpfn�ueou�orf�rf�mkrfw�us��ffu�uef������oyw�suefr���~�rfnsmrpf�qsruzslks�rf�mkrf�fyun�orf�flk�kxlf��kyplmwky��rfnsmrpf�u�qfn�ueou�orf�psynkwfrfw�zsr�pfyurol�qrspmrf�fyu�mywfr�~nnf�xl���kll������{�������sr�on�nqfpkzkpoll��kwfyukzkfw�x��uef������sr���~n�ky�uef�qsruzslksn�qrs�kwfw�us�uef�ghi�zsr�mnf�ky�uef�uroyn�knnksy�qloyyky��qrspfnn�����|knurkxmuksy�}opusr�{|}~�����frpfyuo�f�sz�o�qorukpmlor��fyfrouksy�mykuvn�kyprf�fyuol�kyprfonf�ky�smuqmu�ueou�zlsjn�sy�o�qorukpmlor�uroyn�knnksy�lkyf�sr�uroynzsr�fr�jefy�uef�wknqlopfw��fyfrouksy�kn�nqrfow�qrsqsruksyoll���oprsnn�oll�wknqoupefw�rfnsmrpfn�ky�uef��syursl�~rfo���
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�������*�+,-��.�/�01�234�567�898:�;<=>?==<@1�A6A4BC�234�0DE�B6<=4;�234�>@1>4A2�@F�61�6?>2<@1�2@�B4;?>4�234�1?GH4B�@F�<124B>@114>2<@1�B4I?4=2=�2@�6�G@B4�G616J46HK4�K4L4KM�N34�0DE�61;�=26O43@K;4B=�;<=>?==4;�234�>@1>4A2�;?B<1J�P@BO=3@A=�61;�P@BO<1J�JB@?A�G442<1J=M��N34�=2B6P�AB@A@=6K�61;�B4L<=4;�=2B6P�AB@A@=6K�B4F<14;�61�6?>2<@1�;4=<J1�P<23�234�F@KK@P<1J�O47�622B<H?24=Q�R�S�G6BO42T>K46B<1JC�=46K4;TH<;�6?>2<@1�F@B�234�B<J32�2@�H4�=2?;<4;U�R�V6>3�W@14�P@?K;�H4�=2?;<4;�62�XY9Z�@F�234�<1;<L<;?6K�>@1=2B6<12�H6=4;�61;�A@B2F@K<@T;B<L41�6L6<K6HK4�61;�AK6114;�>6A6><27U�R�S?>2<@1=�P@?K;�H4�>@1;?>24;�@1K7�<F�234B4�<=�4[>4==�AB@A@=4;�>6A6><27�6F24B�6AAK7<1J�6�A@<12=TH6=4;�L<6H<K<27�=>@B<1J�=7=24G�2362�?2<K<W4=�6�;<=2B<H?2<@1�F6>2@B�\]̂ S_̀�6=�61�<1<2<6K�2<4THB46O4BC�61;�@1K7�F@B�AB@a4>2=�2362�6B4�;44G4;�4I?6K�<1�L<6H<K<27�61;�]̂ S_�B62<1J=U���R�E1K7�2<4;�AB@a4>2=�2362�>6?=4�234�2@26K�5b�2@�>B@==�234�>6A6><27�K<G<2�P<KK�A6B2<><A624�<1�234�6?>2<@1U�R�E1K7�0124B>@114>2<@1�c?=2@G4B=�A6B2<><A62<1J�<1�234�6?>2<@1�P<KK�=?HG<2�H<;=�@1�6�;@KK6B=TA4BT5b�H6=<=U�R�0124B>@114>2<@1�c?=2@G4B=�2362�P<1�61�6?>2<@1�P<KK�H4�=2?;<4;�<1�234<B�412<B427C�61;�P<KK�=?HG<2�62TB<=O�F<161><6K�=4>?B<27�6>>@B;<1JK7U�R�0124B>@114>2<@1�c?=2@G4B=�2362�B46>3�>@GG4B><6K�@A4B62<@1�P<KK�H4�B4F?1;4;�234<B�62TB<=O�6?>2<@1�F<161><6K�=4>?B<27U�R�0124B>@114>2<@1�c?=2@G4B=�2362�P<23;B6P�\@B�6B4�;44G4;�P<23;B6P1̀�P<KK�A6B2<6KK7�K@=4�234<B�62TB<=O�F<161><6K�=4>?B<27�;4A41;<1J�@1�234�2<G<1J�@F�234�P<23;B6P6KU�61;C��R�d=4�@F�1@1TB4F?1;6HK4�6?>2<@1�F?1;=�P<KK�@FF=42�61;�=?AA@B2�=2<KKT144;4;�142P@BO�?AJB6;4=M�ef�,gh��/g��igg/j�+,���/�/��+.������D26O43@K;4B=�B4G6<1�;<L<;4;�<1�234<B�A@=<2<@1=�6B@?1;�234�W@16K�6?>2<@1C�6=�AB@A@=4;�<1�234�B4L<=4;�=2B6P�AB@A@=6K�61;�=K<J32K7�G@;<F<4;�<1�234�;B6F2�F<16K�AB@A@=6KM���
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)*+*,-.�/-,01*23�145.67148�9-.99:3�2688*20*7�0;-0�1420*-7�<=�7*+*.</148�-4�-6501<43�0;*�>)?�2;<6.7�=<562�<4�7*+*.</@*40�<=�,<A620�25<,148�5,10*,1-B�)*+*,-.�<=�0;*2*�20-C*;<.7*,2�2688*20�0;-0�1=�/,<D*502�,*5*1+*�0;*�2-@*�25<,*3�0;*�>)?�2;<6.7�2067E�-..�01*7�/,<D*502B��FGH>F3�I):3�9F):3�J�9*..23�KFL3�-47�M*,,-NH*4�<//<2*7�0;*�-6501<4�-2�-�01*NA,*-C*,�76*�0<�0;*�,*.-01+*�5<@/.*O10E�<=�-4�-6501<4�-47�0;*�.1C*.1;<<7�<=�,*2<.+148�01*2�0;,<68;�PQ:RB�FGH>F�,*5<@@*47*7�0;*�>)?�7*.-E�0;*�5<@/.*O10E�14+<.+*7�S10;�0;*�1@/.*@*40-01<4�<=�-4�-6501<4�0<�-�=606,*�T6*6*�5E5.*�-2�10�@-E�4<0�A*�4**7*7B��M;*�=<..<S148�*40101*2�*O/,*22*7�26//<,0�=<,�0;*�-6501<4�*-,.1*,�14�0;12�14101-01+*U�:9VN9-.1=<,41-3�9VW9�XF4*,8E�P1+121<4Y3�9.*-,S-E�F4*,8E�H,<6/3�FGH>F�G:3�VHZF3�);*..�F4*,8E3�-47�)9FB�);*..�F4*,8E�26//<,0*7�0;*�-6501<4�5<45*/0�-2�S*..3�4<0148�0;-0�S;1.*�0;*�62*�S1..�.1C*.E�A*�.1@10*73�10�,*/,*2*402�-�4<+*.�-47�*.*8-40�@-44*,�0<�-..<5-0*�25-,5*�140*,5<44*501<4�5-/-510EB��M;*�>)?�-8,**2�0;-0�@-4-8148�0;*�-6501<4�S1..�5,*-0*�-4�145,*-2*7�-7@14120,-01+*�A6,7*43�A60�A*.1*+*2�10�0<�A*�.*22�A6,7*42<@*�-47�@<,*�@-4-8*-A.*�0;-4�0;*�-.0*,4-01+*�<=�@-4-8148�-47�2067E148�=-,�@<,*�/,<D*502�0;-4�4*5*22-,EB�M;*�,*26.02�<=�0;*�2067E�/,<5*22�S1..�-.2<�A*�@<,*�-556,-0*�-47�@*-4148=6.�-2�-�,*26.0�<=�-�2@-..*,�/<<.�<=�/,<D*502�0<�2067E�-47�S1..�*4-A.*�0;*�>)?3�601.101*2�-47�<0;*,�I)F2�-47�0;*�,*86.-0<,E�5<@@6410E�0<�*==*501+*.E�/,1<,101[*�-47�=<562�0;*1,�=1410*�,*2<6,5*2�<4�2655*22=6.�5<@@*,51-.�7*+*.</@*40�<=�0;*�C*E�14=,-20,6506,*�/,<D*502�4*5*22-,E�0<�-5;1*+*�0;*�20-0*\2�/<.15E�-47�,*.1-A1.10E�<AD*501+*2B��FPQNK�,*T6*20*7�5.-,1=15-01<4�<=�S;*0;*,3�1=�-�S144148�A17�=-1.2�0<�/<20�2*56,10E�,*T61,*7�AE�0;*1,�A173�0;*�>)?�S<6.7�@<+*�0<�/,<+17*�0;*�<//<,06410E�0<�A*�20671*7�AE�0;*�;18;*20�A177*,B�����������M;*�>)?�5<40146*2�0<�/,</<2*�-4�-6501<4�-2�-4�*22*401-.�5<@/<4*40�0<�-�/,<5*22�0;-0�-5;1*+*2�@-4-8*-A.*�T6*6*�+<.6@*2�-47�/,*2*,+*2�5<@/*0101<4�-@<48�<=�+1-A.*�/,<D*502�14�*-5;�[<4*B��
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�����)���#��*+,-.�/0012345�67,8�,8-�93/6313,2�:;7.345�:2:,-<�/4=�,8-�>?*@�,3-A6.-/B-.C�3+�,8-.-�/.-�:,311�,3-:C�,8-�,3-=�0.7D-;,:�E311�6-�/117E-=�,7�0/.,3;30/,-�34�/�</.B-,A;1-/.345C�:-/1-=A63=�/F;,374�/:�,8-�+34/1�,3-A6.-/B-.�+7.�,8-�.358,�,7�6-�:,F=3-=G�H87.,12�/+,-.�,8-�93/6313,2�:;7.345�/4=�>?*@�0.7;-::-:�/.-�;7<01-,-=C�,8-�IHJ�E311�47,3+2�/42�.-</34345�,3-=�34,-.;744-;,374�;F:,7<-.:�,8-2�;/4�0/.,3;30/,-�34�,8-�/F;,374�,3-A6.-/B-.�/4=�E311�6-�.-KF-:,-=�,7�:F6<3,�/4�/F;,374�63=�74�/�=711/.:�0-.�LM�6/:3:�E3,834�,E7�E--B:�7+�,8-�IHJ�47,3+3;/,374G�I+�:F++3;3-4,�34,-.;744-;,374�;F:,7<-.:�+7.-57�0/.,3;30/,345�34�,8-�/F;,374�34�/�N74-C�,8-�.-</34345�34,-.;744-;,374�;F:,7<-.:�E7F1=�:3<012�OE34P�,8-�/F;,374�/4=�47,�6-�.-KF3.-=�,7�07:,�/F;,374�+F4=:G��Q-;/F:-�3,�3:�F413B-12�,8/,�,8-�.-KF-:,-=�LM�;/0/;3,2�34�/�N74-�E311�-R/;,12�-KF/1�,8-�STUV�LM�;/0C�,8-�IHJ�0.707:-:�,8/,�0.7D-;,:�,8/,�:F6<3,�,8-�8358-:,�63=:�/4=�/.-�-3,8-.�E3,834�7.�,8-�+3.:,�0.7D-;,�,8/,�;.7::-:�,8-�STUV�LM�;/0/;3,2�6-�/;;-0,-=�,7�6-�:,F=3-=�WX�YZ[W\�[XYW\[Y]�+7.�,8/,�,./4:<3::374�N74-G�̂8-:-�34,-.;744-;,374�;F:,7<-.:�<F:,�07:,�+34/4;3/1�:-;F.3,2�-KF/1�,7�,8-�/F;,374�;1-/.345�0.3;-�_,8-�17E-.�7+�,8-�E344345�63=:̀�0.37.�,7�6-345�:,F=3-=G�̂8-�IHJ�/1:7�0.707:-:�,7�07:,�74�,8-�IHJ�E-6:3,-�,8-�;1-/.345�0.3;-�7+�/42�/F;,374:�;74=F;,-=C�6F,�47,�,8-�34=393=F/1�0.7D-;,�63=:G��I+�/�0.7D-;,�.-/;8-:�;7<<-.;3/1�70-./,374C�3,:�/F;,374�+34/4;3/1�:-;F.3,2�E311�6-�.-+F4=-=�E3,8�/42�/0013;/61-�-/.4-=�34,-.-:,�,7�,8-�34,-.;744-;,374�;F:,7<-.�E3,834�aU�=/2:�7+�,8-�34,-.;744-;,374�;F:,7<-.�47,3+2345�,8-�IHJ�,8-�0.7D-;,�.-/;8-=�;7<<-.;3/1�70-./,374G�I4,-.-:,�E311�47,�6-�/;;.F-=�3+�,8-�+34/4;3/1�:-;F.3,2�:-1-;,-=�6-17E�=7-:�47,�-/.4�34,-.-:,�_:F;8�/:�/�1-,,-.�7+�;.-=3,̀G�I+�,8-�0.7D-;,�E3,8=./E:�+.7<�,8-�KF-F-�_7.�3:�=--<-=�E3,8=./E4̀C�3,�E7F1=�0/.,3/112�17:-�3,:�/F;,374�+34/4;3/1�:-;F.3,2C�=-0-4=345�74�,3<345�7+�,8-�E3,8=./E/1C�:3<31/.�,7�,8-�IHJb:�;F..-4,�+34/4;3/1�:-;F.3,2�.-KF3.-<-4,:�7.�J.=-.�c7G�dUdeb:�E3,8=./E/1�0-4/1,2�:,.F;,F.-G��fghijk[�l�mnnoi[�YZ[\[�Wn�pqq�rs�tu�hvhWkhwk[�Y\hXniWnnWtX�xhjhxWY]y�hXz�YZon�{||�rs�xhjhxWY]�z[[i[z�\[hntXhwk[�Yt�nYoz]}�l�~[v[X��||�rs�j\t�[xYn�hjjk]�WX�YZWn�xhjhxWY]����\t�[xYn�m�hXz���Zhv[�h�vWhwWkWY]�nxt\[�tu��|����\t�[xYn��y��y�hXz�f�Zhv[�h�vWhwWkWY]�nxt\[�tu�q|����\t�[xY���hXz���Zhv[�h�vWhwWkWY]�nxt\[�tu��|�
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)�*+,-./01�2�345�6�3+.�1.7./0.5�0,�8.�1095:.5�1:4/.�0;.<�;3=.�0;.�;:>;.10�=:38:7:0<�1/,+.?�345�0;.+.@,+.�5,�4,0�4..5�0,�/,AB.0.�:4�0;.�39/0:,4C�)�D47<�B+,-./01�E?�F?�345�G�H:77�8.�/,41:5.+.5�:4�0;.�39/0:,4�8./391.�0;.:+�B+,-./01�/+,11�IJJ�KLC�M;.�0H,�B+,-./01�H:0;�0;.�;:>;.10�39/0:,4�8:51�H:77�H:4�0;.�39/0:,4?�8.�1095:.5?�345�A910�B,10�0;.�/7.3+:4>�B+:/.�N0;.�7,H.+�,@�0;.�0H,�H:44:4>�8:51O�B+:,+�0,�8.:4>�1095:.5C�)�*+,-./01�P�345�Q�H:77�4,0�8.�/,41:5.+.5�:4�0;.�39/0:,4�345�H:77�4,0�8.�1095:.5C��R����S��&
�����T�U��&����VWX�YZ[�\]̂\̂_X_�̀Wà�b̂bc]XdebfaghX�aeìĵb�debf_�]X_eh̀jbk�d]̂l�\]̂mXì�nj̀Wf]anah_�̂dd_X̀�abf�_e\\̂]̀�_̀jhhcbXXfXf�bX̀n̂ ]o�e\k]afX_p�ĥnX]jbk�î_̀_�d̂]�]àX\aqX]_r�s]̂mXì_�̀Wà�_eiiX__dehhq�îl\X̀X�jb�ab�aeìĵb�abf�]XaiW�îllX]ijah�̂\X]àĵb�njhh�gX�]XdebfXf�̀WXj]�aeìĵbc\̂_̀Xf�_Xie]j̀qr�tuXb�jd�_X̀̀jbk�a_jfX�̀WX�uaheX�̂d�̀WX�\̂_̀Xf�aeìĵb�_Xie]j̀q�d̂]�_XuX]ah�qXa]_�laq�_hjkẀhq�jbi]Xa_X�a�\]̂mXìv_�fXuXĥ\lXb̀�î_̀p�̀WX�YZ[�gXhjXuX_�̀WX�gXbXdj̀_�̂d�Ẁj_�\]̂\̂_ah�̂ènXjkW�̀Wà�î_̀r�VWX�YZ[�b̂ X̀_�̀Wà�aeìĵb�_Xie]j̀q�iab�̀aoX�abq�̂d�̀WX�d̂]l_�ie]]Xb̀hq�ahĥnXf�d̂]�jb̀X]îbbXìĵb�djbabijah�_Xie]j̀qp�ahĥnjbk�fXuXĥ\X]_�̀̂�XhXì�̀WX�l̂ _̀�djbabijahhq�XddjijXb̀�d̂]l�d̂]�̀WXj]�bXXf_r��wjoX�djbabijah�_Xie]j̀qp�̀WX�YZ[�\]̂\̂_X_�̀Wà�abq�hjxejfàXf�aeìĵb�debf_�k̂�̀̂�ẀX�a\\hjiaghX�sV[�̀̂�debf�_̀jhhcbXXfXf�bX̀n̂ ]o�e\k]afX_r�ybq�al̂ eb̀_�̀Wà�XziXXf�̀WX�î_̀_�̂d�_̀jhhcbXXfXf�bX̀n̂ ]o�e\k]afX_�njhh�gX�a\\hjXf�̀̂�̂dd_X̀�V]ab_lj__ĵb�{XuXbeX�{Xxej]XlXb̀_p�a_�]XîuX]Xf�̀W]̂ekW�̀WX�YZ[v_�V]ab_lj__ĵb�yiiX__�|Wa]kX_r�VWX�sV[�n̂ ehf�̂bhq�hjxejfàX�abf�e_X�aeìĵb�_Xie]j̀q�jd�̀WX�ie_̀̂ lX]�nj̀Wf]an_r�Yd�̀WX�\]̂mXì�jb_̀Xaf�]XaiWX_�îllX]ijah�\̂X]àĵbp�̀WX�jb̀X]îbbXìĵb�ie_̀̂ lX]�njhh�gX�Xb̀j̀hXf�̀̂�a�]XhXa_X�̂d�̀WX�\̂_̀Xf�aeìĵb�djbabijah�_Xie]j̀qr���VWX�YZ[�f̂X_�b̂ �̀\]̂\̂_X�̀Wà�aeìĵb�djbabijah�_Xie]j̀q�gX�jb_̀ab̀hq�}~~�\X]iXb̀�b̂bc]XdebfaghXr�wjoX�jb̀X]îbbXìĵb�djbabijah�_Xie]j̀qp�̀WX�]Xdebfagjhj̀q�n̂ ehf�fXi]Xa_X�a_�̀WX�ie_̀̂ lX]�\]̂k]X__X_�jb�xeXeXr�VWX�\]̂\̂_Xf�d̂]dXj̀e]X�al̂ eb̀_�a]X�jb̀Xb̀ĵbahhq�_X̀�̀̂�gX�_jkbjdjiab̀�̀̂�de]̀WX]�fj_îe]akX�jb̀X]îbbXìĵb�ie_̀̂ lX]_�d]̂l�_eglj̀̀jbk�hX__�ujaghX�\]̂mXì_r�VWX�YZ[�\]̂\̂_X_�̀WX�d̂hĥnjbk�]Xdebfagjhj̀q�\X]iXb̀akX_����
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)*+�,-./012�-/03+/04�5066�1.3�7+�8,+9�:./�;/.<+-3,�4;;6=012�:./�3*+�>+/-*413�.;30.1?�@,�9+,-/07+9�01�03+A�BCD�7+6.5E�>+/-*413�.;30.1�;/.<+-3,�5066�7+�/+F80/+9�3.�A4G+�41�499030.146�H.AA+/-046�I+4901+,,�J+;.,03�3.54/9,�3*+�-.,3�.:�3*+�@JKL�503*�3*+�,87A03346�.:�03,�013+/-.11+-30.1�/+F8+,3?�)*+�9+;.,03�0,�,+3�3.�41�4A.813�9++A+9�3.�7+�*02*�+1.82*�3.�7+�41�01-+130M+�3.�.16=�3*.,+�013+/-.11+-30.1�-8,3.A+/,�3*43�4/+�-.1:09+13�.:�3*+0/�;/.<+-3N,�M0470603=�819+/�3*+�>+/-*413�.;30.1?�O�P,�3*+�H.AA+/-046�I+4901+,,�J+;.,03�/+:819476+�;.,3�HQJ�.:�3*+�>+/-*413�9+60M+/476+�;/.<+-3R�Q/�0,�3*+�+130/+�4A.813�1.1S/+:819476+�;.,3�-68,3+/�,389=�+M+1�0:�3*+�;/.<+-3�-.A+,�013.�,+/M0-+R�)*+�H.AA+/-046�I+4901+,,�J+;.,03�5066�7+�4�;./30.1�.:�3*+�.M+/466�:819012�8,+9�7=�3*+�T)Q�3.�-.1,3/8-30.1�.:�3*+�@JKL?�P3�5066�1.3�7+�/+:819476+?�O�H41�PUQ�*+6;�013+/-.11+-30.1�-8,3.A+/,�819+/,3419�5*=�3*+�/+;4=A+13,�.:�@JKL�:819+9�819+/�>+/-*413�J+60M+/470603=�Q;30.1�-41�.16=�7+�9.1+�M04�HIIN,R��)*+�>+/-*413�J+60M+/470603=�;/.-+,,�0,�41�+V0,3012E�WXIHS4;;/.M+9�;/.-+,,E�5*0-*�;/.M09+,�>+/-*413�)/41,A0,,0.1�HII,�4,�4�:./A�.:�/+0A78/,+A+13?�H/+43012�4�1+5�;/.-+,,�3.�9+3+/A01+�7+1+:03,E�-.,3,�.5+9E�419�1+5�.51+/,*0;�,3/8-38/+,�0,�7+=.19�3*+�,-.;+�.:�3*0,�01030430M+?����������)*+�>+/-*413�.;30.1�+1,8/+,�3*43�;/.<+-3,�,++G012�3.�013+/-.11+-3�01�4/+4,YZ.1+,�503*�1.�4M406476+�9+60M+/470603=�-4;4-03=�*4M+�4�;43*�:./54/9�3.�7+-.A+�9+60M+/476+�7=�;/.M09012�3*+�.;;./38103=�:./�,8-*�;/.<+-3,�3.�78069�41=�/+F80/+9�@JKL,�4,�4�A+/-*413�3/41,A0,,0.1�;/.<+-3?�)*+�PUQ�5066�1.3�4--+;3�>+/-*413�.;30.1�013+/-.11+-30.1�/+F8+,3,�503*01�Z.1+,�3*43�*4M+�4M406476+�./�;6411+9�3/41,A0,,0.1�-4;4-03=?�[.5+M+/E�41=�)TJ�Z.1+�5*+/+�3*+�4M406476+�-4;4-03=�0,�6+,,�3*41�C\�>]�5066�7+�,3890+9�4,�4�>+/-*413�.;30.1�Z.1+?��T/.<+-3,�5066�1.3�7+�466.5+9�3.�,87A03�41�013+/-.11+-30.1�/+F8+,3�4,�4�)TJ�.;30.1�;/.<+-3�419�643+/�,503-*�3.�3*+�>+/-*413�.;30.1�0:�3*+=�4/+�1.3�,+6+-3+9�3.�7+�,3890+9�3*/.82*�3*+�,-./012�;/.-+,,?�P1�499030.1E�0:�4�)TJ�.;30.1�;/.<+-3�0,�
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)*+*,-*.�/0.�)-1.2*.3�41-�10/4+*�-5�6*,*27*�/�89:�/++5,/-2503�2-�;2++�05-�4*�*+2<24+*�-5�,507*6-�-5�-=*�>*6,=/0-�:*+27*6/42+2-?�5@-250ABC�DA�>*6,=/0-�:*+27*6/42+2-?�5@-250�@65E*,-)�;2++�05-�=/7*�-5�,5F@*-*�G56�89:�20�-=*�/++5,/-250�@65,*))�4*,/1)*�-=*?�;2++�-62<<*6�/0.�G20/0,*�/++�5G�-=*�.*+27*6?�0*-;56H�1@<6/.*)�-=*?�6*I126*3�;2-=51-�6*.1,20<�-=*�/7/2+/4+*�.*+27*6/42+2-?�G65F�5-=*6�.*+27*6?�0*-;56H�1@<6/.*)�0**.*.�4?�89:�5@-250�@65E*,-)A��BA�>*6,=/0-�5@-250�@65E*,-)�-=/-�6*I126*�J5,/+�:*+27*6?�K*-;56H�L@<6/.*)�MJ:KL)N�;2++�4*�*+2<24+*�G56�,5)-�6*,57*6?�5G�/0?�@5)-*.�G20/0,2/+�)*,162-?�-5;/6.)�-=*�,5)-�5G�-=*�J:KL�20�-=*�)/F*�F/00*6�/)�89:�5@-250�@65E*,-)A�J:KL)�/6*�F56*�@65E*,-�)@*,2G2,�-=/0�O:KL)�-=/-3�51-)2.*�5G�-=*�>*6,=/0-�:*+27*6/42+2-?�@65,*))3�/6*�.*7*+5@*.�20�-=*�899A�P0�-=*�-6/0)2-250�-5�-=*�)-1.?�/@@65/,=�4/)*.�50�-=*�/7/2+/4+*�.*+27*6/42+2-?�;2-=20�Q50*)3�-=*�PRS�4*+2*7*)�2-�2)�/@@65@62/-*�-5�/++5;�.*7*+5@*6)�-5�4*�6*2F416)*.�G56�J:KL)A�8=2)�;2++�/+)5�6*)1+-�20�-=*�>*6,=/0-�5@-250�4*20<�F56*�72/4+*A�TA�O�>*6,=/0-�:*+27*6/42+2-?�@65E*,-U)�G10.20<�5G�-=*�,50)-61,-250�5G�2-)�6*I126*.�O:KL�;2++�05-�6*,*27*�6*@/?F*0-A�8=*�20-*6,500*,-250�,1)-5F*6�;2++�4*�*+2<24+*�-5�6*,*27*�>*6,=/0-�86/0)F2))250�VWW)�20�/,,56./0,*�;2-=�PRS�8/62GG�R*,-250�TXADDA�8=*�PRS�.5*)�05-�@65@5)*�-5�6*72)2-�2-)�@5+2,?�-=/-�-=*�20-*6,500*,-250�@65,*))�,/005-�*0/4+*�0*;�-6/0)F2))250�5;0*6)A�:*7*+5@*6)�,/0�@65@5)*�-6/0)F2))250�@65E*,-)�20�-=*�899�56�/)�R14),624*6�98S)A�YA�>*6,=/0-�:*+27*6/42+2-?�@65E*,-)�;2++�4*�<27*0�/�@65E*,-�)-/-1)�5G�ZV:R�56�9V:R3�/)�)@*,2G2*.�20�-=*26�[PO�/0.�20�/,,56./0,*�;2-=�-=*�WO�,510-20<�61+*)A��\A�8=*�@65E*,-�;2++�4*�6*I126*.�-5�F/H*�/0�/..2-250/+�V5FF*6,2/+�W*/.20*))�:*@5)2-�-5;/6.)�-=*�,5)-�5G�-=*�O:KL�;2-=�-=*�)14F2--/+�5G�2-)�20-*6,500*,-250�6*I1*)-�.1620<�-=*�,+1)-*6�/@@+2,/-250�;20.5;A�8=*�/..2-250/+�/F510-�;2++�4*�]D̂3̂̂ �̂@*6�>_3�41-�05-�+*))�-=/0�]\̂ 3̂̂̂ �̂/0.�����������������������������������������������BC�86/0)F2))250�9+/0�:*+27*6/42+2-?�@65E*,-)�;2++�)-2++�4*�/4+*�-5�*̀*6,2)*�O6-2,+*�DDAYAT�5G�-=*�J[PO�)=51+.�-=*?�1+-2F/-*+?�;2)=�-5�G56*<5�,/)=�6*2F416)*F*0-�20�G/756�5G�VWW)A�8=2)�/6-2,+*�.5*)�05-�2F@/,-�20-/H*�56�)-1.?�@65,*))*)A�
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()*�*)�+,-++.�/0122212221�345+.�)(�*6+�-474-8*9�4:);(*�)<�.+=8>+?438=8*9�?+@;+5*+.�8(�8*5�8(*+?-)((+-*8)(�?+@;+5*A�B8<*9�7+?-+(*�)<�*685�4..8*8)(4=�C)::+?-84=�D+4.8(+55�E+7)58*�F);=.�3+�()(G?+<;(.43=+�8<�*6+�7?)H+-*�F8*6.?4F5�4<*+?�*6+�.;+�.4*+�<)?�8(*+?-)((+-*8)(�?+@;+5*�>4=8.4*8)(5�*)�3+�-):7=+*+A�I6+�.+7)58*�85�5+*�*)�4(�4:);(*�.++:+.�*)�3+�68J6�+();J6�*)�7?)>8.+�4(�8(-+(*8>+�<)?�)(=9�*6)5+�8(*+?-)((+-*8)(�-;5*):+?5�*64*�4?+�-)(<8.+(*�)<�*6+8?�7?)H+-*K5�>8438=8*9�;(.+?�*6+�L+?-64(*�)7*8)(A��MA�L+?-64(*�E+=8>+?438=8*9�7?)H+-*5�*64*�-):7=+*+�*6+�-=;5*+?�5*;.9�7?)-+55�F8==�3+�?+@;8?+.�*)�8(-?+45+�*6+8?�C)::+?-84=�D+4.8(+55�E+7)58*�455)-84*+.�F8*6�*6+8?�:+?-64(*�NEOPQ5R�*)�02S�)<�8*5�-)5*�?+57)(5838=8*9�<)?�*6+�NEOP5�Q+AJA1�8<�*6+�7?)H+-*�7?)>8.+.�/012221222�8(�4--)?.4(-+�F8*6�Q0R�43)>+�4(.�02S�)<�*6+�7?)H+-*5�-)5*�?+57)(5838=8*9�)<�*6+�NEOP�85�/T2122212221�*6+(�*6+�7?)H+-*�F);=.�3+�?+@;8?+.�*)�8(-?+45+�8*5�C)::+?-84=�D+4.8(+55�E+7)58*�39�/U012221222RA�B8<*9�7+?-+(*�)<�*6+�C)::+?-84=�D+4.8(+55�E+7)58*�455)-84*+.�F8*6�*6+�:+?-64(*�NEOP�F);=.�3+�()(G?+<;(.43=+�8<�*6+�7?)H+-*�F8*6.?4F5A�VA�W<�4�<;*;?+�IXX�.+*+?:8(+5�4(�NEOP�*64*�4�L+?-64(*�E+=8>+?438=8*9�7?)H+-*�85�<;(.8(J�85�(++.+.�*)�5;77)?*�4�CXPC�7)?*<)=8)1�*6+(�*6+�<)==)F8(J�-?8*+?84�F);=.�3+�;5+.A�4A�Y(-+�L+?-64(*�)7*8)(�7?)H+-*5�64>+�+,+-;*+.�ZWN51�*6+�NEOP�*6+9�4?+�57)(5)?8(J�F);=.�3+�8(-=;.+.�8(�*6+�345+�-45+�<)?�*6+�(+,*�IXX1�4(.�*6+�L+?-64(*�)7*8)(�7?)H+-*5�:;5*�*6+(�<;(.�*6+�NEOP�4(.�7?)-++.�45�L+?-64(*�)7*8)(�7?)H+-*Q5RA�[)F+>+?1�8<�*6+�L+?-64(*�)7*8)(�7?)H+-*�.8.�()*�+,+-;*+�ZWN5�39�*6+�*8:+�*6+�345+�-45+�<)?�*6+�-;??+(*�IXX�85�+5*43=856+.�Q5)�*6+�NEOP�F45�()*�8(-=;.+.�8(�*685�IXX�345+�-45+R�4(.�*6+�NEOP�85�477?)>+.�45�(++.+.�8(�*6+�-;??+(*�IXX1�*6+�L+?-64(*�)7*8)(�7?)H+-*�F);=.\�8A�]+�?+=+45+.�<?):�8*5�<;(.8(J�)3=8J4*8)(1�4(.�8*5�NEOP�5+-;?8*9�F);=.�3+�?+=+45+.A�88A�D+*48(�8*5�IXE�4==)-4*8)(1�8<�8*�.+:)(5*?4*+5�IXE�4==)-4*8)(�Z?);7�N�)?�]�-):7=84(-+�F8*68(�*F)�9+4?5A�QI6+�.+4.=8(+�F);=.�3+�*6+�4<<8.4>8*�.;+�.4*+�)<�*6+�5+-)(.�IXE�4==)-4*8)(�-9-=+�4<*+?�*6+�ŴY�])4?.�)<�Z)>+?()?5�477?)>+5�*6+�*?4(5:8558)(�7=4(�F8*6�*6+�NEOP�Q+AJA�<)?�4�L49�T2TM�IXX�
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)*+,�-.+/0�+11/.2+*�0+345�364�74/86+,3�.139.,�1/.:483�;<=3�;443�/434,39.,�/4><9/4;4,3=�?@�364�ABAC�+DD90+293�0<4�0+34EF��999F�GD�+�74/86+,3�.139.,�1/.:483�9=�<,+?*4�3.�/43+9,�93=�04*924/+?9*93@�./�.?3+9,�+,�+**.8+39.,�.D�H)I�J9369,�364�39;4D/+;4�D./�93=�8*<=34/�3.�.?3+9,�+,�+**.8+39.,�.D�H)I5�364�74/86+,3�.139.,�1/.:483�J9**�?4�8.,24/340�3.�K,4/L@�M,*@�9,�364�=+;4�;+,,4/�+=�H)I�.139.,�1/.:483=�36+3�+/4�<,+?*4�3.�.?3+9,�+,�+**.8+39.,�.D�H)IF�CF�H64�74/86+,3�.139.,�1/.:483N=�4*9L9?9*93@�3.�=4*DO?<9*0�364�;4/86+,3�PIQR�J9**�?4�L.24/,40�?@�364�S3+,0�P*.,4�Q43J./T�R1L/+04�1/.29=9.,=�.D�364�GSM�H+/9DD�P114,09U�IIF��VWVWV��	���	���X�	����	#Y� �(Y�	�Z�
������[��\	���'&	�������]�����̂[�_̀�-+=40�.,�8.,84/,=�?@�=3+T46.*04/=�36+3�K,4/L@�M,*@�1/.:483=�J.<*0�6+24�09DD98<*3@�8.;1439,L�3.�?4�=3<0940�<,04/�364�I/+D3�a9,+*�)/.1.=+*N=�1/.84==�J64/4�K,4/L@�M,*@�1/.:483=�J.<*0�?4�=8./40�+,0�/+,T40�J936�abIS�1/.:483=�9,�H)I�c.,4=5�364�GSM�6+=�/429=40�364�1/.840</4=�D./�K,4/L@�M,*@�1/.:483=F�G,�S4839.,�AFdFd�364�GSM�1/.1.=4=�36+3�K,4/L@�M,*@�1/.:483=�8.<*0�=44T�3.�?4�=3<0940�<,04/�3J.�.139.,=5�9,34/8.,,4839,L�<,04/�364�e49;?</=4;4,3�.139.,�./�<,04/�364�Q.,O/49;?</=4;4,3�.139.,F�K*9L9?9*93@�D./�K,4/L@�M,*@�1/.:483=�<,04/�364�e49;?</=4;4,3�.139.,�+/4�1/.:483=�=44T9,L�3.�9,34/8.,,483�9,�c.,4=�J64/4�364�b)Rb�1./3D.*9.N=�+;.<,3�.D�K,4/L@�M,*@�I4*924/@�S3+3<=�/4=.</84=�+/4�L/4+34/�36+,�c4/.�7f�9,�36+3�c.,4F�K,4/L@�M,*@�1/.:483=�<,04/�364�Q.,O/49;?</=4;4,3�.139.,�;+@�=44T�3.�9,34/8.,,483�9,�+,@�c.,45�/4L+/0*4==�.D�364�D9,09,L=�.D�364�b)Rb�Ge)�1/.84==F�H69=�=4839.,�1/.2904=�364�GSM�1/.1.=+*�/4*+340�3.�1/.840</4=�D./�K,4/L@�M,*@�1/.:483=�=44T9,L�3.�9,34/8.,,483�9,�Q.,O/49;?</=4;4,3�c.,4=F�H64�b)RbN=�Ge)�?+=4�8+=4�1./3D.*9.�904,39D94=�c.,4=�J64/4�K,4/L@�M,*@�/4=.</84=�6+24�?44,�0434/;9,40�3.�?4�,44040�3.�;443�=3+34�L.+*=F�K,4/L@�M,*@�1/.:483=�=44T9,L�3.�?4�=3<0940�9,�364=4�c.,4�J9**�8.;1434�3.�?4�=3<0940�<=9,L�364�;436.0.*.L@�04=8/9?40�9,�S4839.,�AFdFdF�M14,�+884==�1/9,891*4=�/4><9/4�36+3�K,4/L@�M,*@�1/.:483=�=44T9,L�3.�9,34/8.,,483�9,�+,@�c.,4�6+24�364�.11./3<,93@�3.�0.�=.F�H64�Q.,O/49;?</=4;4,3�.139.,�+**.J=�K,4/L@�M,*@�1/.:483=�3.�?4�=3<0940�J936.<3�?49,L�=<?:483�3.�+,@�=8./9,L�8/934/9+�+,0�9,�+,@�c.,4F�g.J424/5�=<86�1/.:483=�J9**�,.3�?4�4*9L9?*4�3.�?4�/49;?</=40�.D�+,@�D<,09,L�1/.29040�?@�364�
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)*+,-./**,.+)/*�.01+/2,-�3/-�-,40)-,5�6781�/-�)*+,-./**,.+)/*�39.):)+),1;�<=,�)*+,-./**,.+)/*�.01+/2,-�>)::�?,�,:)@)?:,�+/�-,.,)A,�B,-.=9*+�<-9*12)11)/*�C661�3/-�9*D�E/-+)/*�/3�6781�)+�30*51�9*5�9-,�./*1+-0.+,5�3/-�)+1�E-/F,.+�)*�9../-59*.,�>)+=�GHI�<9-)33�H,.+)/*�JK;LLM�1)2):9-�+/�+=,�B,-.=9*+�/E+)/*;��NON� ��&PQ�	�
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�'������N�OPQ��R�S�C.(�@10�.*3�3((6�76:2(*3(>�>(5+48;(6-�4?�*386:.2464,3�2(34,2:(3�*6>�.*3�(T5(27(6:(>�45(2*-746*+�733,(3�=7-.�-.(�)*2876F�37U(�4?�2(34,2:(3B�V,22(6-+8W�-.(�2(9,72(;(6-3�?42�+*2F(�*6>�3;*++�F(6(2*-76F�?*:7+7-7(3�>7??(2�76�-.(�45(2*-76FW�2(:42>76FW�*6>�2(542-76F�2(9,72(;(6-3�?42�76)(2-(23B�C.(�@10�3((X3�-4�<276F�:46373-(6:8�?42�*++�F(6(2*-76F�?*:7+7-7(3B�YZ�P[\��S[��][[Ŝ�OP���S�S��OR������C.(�@10�>7>�64-�2(:(7)(�*>>7-746*+�:4;;(6-3�46�-.73�(+(;(6-�4?�-.(�>2*?-�?76*+�524543*+B����������_42�:46373-(6:8�*:2433�*++�*386:.2464,3�F(6(2*-76F�?*:7+7-7(3W�-.(�@10�;*76-*763�7-3�524543*+�-4�;*X(�E--*:.;(6-�̀�4?�-.(�1;*++�A(6(2*-42�@6-(2:466(:-746�EF2((;(6-�a1A@Eb�c�@6-(2:466(:-746�d(9,72(;(6-3�?42�E386:.2464,3�A(6(2*-76F�_*:7+7-7(3�c�:46373-(6-�=7-.�E55(6>7T�e�4?�-.(�/*2F(�A(6(2*-42�@6-(2:466(:-746�EF2((;(6-�a/A@EbB��G�G� f��������������g	�����������'���h�'�i�	�&�'��K�jghk�g	���J�	�&�'��K�N�OPQ��R�S�C.(�@10�73�:4;;7--(>�-4�524)7>76F�524l(:-3�?+(T7<7+7-8�-4�*::4,6-�?42�524l(:-�>()(+45;(6-�,6:(2-*76-7(3�*6>�524F2(33�-4=*2>�:4;;(2:7*+�45(2*-746B�E3�3,:.W�-.(�@10�2(:(6-+8�F2*6-(>�524l(:-3�-.(�27F.-�-4�-2*63?(2�>(+7)(2*<7+7-8�?24;�46(�524l(:-�-4�*64-.(2�*-�-.(�3*;(�5476-�4?�76-(2:466(:-746B�C.(�@10�>4(3�64-�524543(�-4�(+7;76*-(�3,:.�-2*63?(2�27F.-3W�<,-�2*-.(2�524543(3�2(*346*<+(�+7;7-*-7463�-4�3,:.�-2*63?(2�45542-,67-7(3�-4�52()(6-�F*;76FB�C.(�@10�2(:4F67U(3�



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

����� !�" � �#��$%� �� �&'(�
���

)*+)�,-./0-1+2/./)3�)1+456-15�7-4-1+..3�-4+2.-�)*-�895)�0/+2.-�:19;-<)5�)9�:19<--,=�>6)-1�)*-�?@A�:-18/))-,�)*-�)1+456-11/47�96�+�:19;-<)B5�CDE�)9�+49)*-1�:19;-<)�+)�)*-�5+8-�:9/4)�96�/4)-1<944-<)/94F�5-0-1+.�:19;-<)5�+))-8:)-,�)9�)1+456-1�CDE�)9�)*95-�.+)-1�GH-H-,�)9�+09/,�)*-�)+1/66�1-GH/1-8-4)5�96�)*-�:19;-<)�)*+)�1-<-/0-,�)*-�91/7/4+.�CDE�+..9<+)/94�I-=7=�)*-�CDE�1-GH/1-8-4)�)9�:19<--,�J/)*9H)�+�DD>K=�L-<+H5-�)*-5-�)1+456-15�J9H.,�</1<H80-4)�)+1/66�1H.-5F�)*-�?@A�*+5�1-;-<)-,�)*-8=��C*-�?@A�+.59�*+5�925-10-,�)*+)�)*-�+55/7491�:19;-<)5�I/=-=�)*-�:19;-<)5�)1+456-11/47�)*-/1�CDEK�-/)*-1�2-<98-�5)+74+4)�91�J/)*,1+J�6198�)*-�GH-H-�+5�)*-�,-0-.9:-1�)1/-5�)9�6/4,�+4�966)+M-1�+4,�1-N5--M�,-./0-1+2/./)3=�C*/5�/5�+4�H4,-5/1+2.-�1-5H.)�)*+)�<+H5-5�GH-H-�2+<M.975=�D19;-<)5�)*+)�2-<98-�O4-173�A4.3�H4,-1�)*-5-�</1<H85)+4<-5�1+1-.3F�/6�-0-1F�+<*/-0-�<988-1</+.�9:-1+)/94=�C*-�?@A�2-./-0-5�,-0-.9:-15�5*9H.,�94.3�:19<--,�J/)*�CDE�)1+456-15�J*-4�)*-3�1-<974/P-�)*-�:19;-<)�)1+456-11/47�/)5�CDE�/5�49�.947-1�0/+2.-=�QR�STU��VT��WTTVX�YS���V�V��YZ������[+.\O>�92;-<)-,�)9�1-GH/1/47�+�:19;-<)�)*+)�)1+456-15�/)5�,-./0-1+2/./)3�)9�J/)*,1+J�6198�)*-�GH-H-�91�,9J45/P-�/)5�7-4-1+)/47�<+:+</)3�)9�/)5�1-8+/4/47�,-./0-1+2/./)3F�+4,�)*+)�5H<*�:19;-<)5�5*9H.,�2-�+..9J-,�)9�,-0-.9:�+5�O4-173�A4.3�2-<+H5-�)*-3�+1-�5H2;-<)�)9�)*-�<988-1</+.�0/+2/./)3�<1/)-1/+�+4,�)/8-N/4NGH-H-�1-GH/1-8-4)5�/4�@-<)/94�]=̂=�C*-�?@A�8+/4)+/45�/)5�:95/)/94�)*+)�O4-173�A4.3�:19;-<)5�*/5)91/<+..3�*+0-�49)�:19<--,-,�)9�<988-1</+.�9:-1+)/94=�\/)*,1+J/47�)*-�O4-173�A4.3�:19;-<)�91�:91)/94�96�)*-�:19;-<)�J/..�61--NH:�5:+<-�691�:19;-<)5�)*+)�+1-�:19<--,/47�)9�<988-1</+.�9:-1+)/94=�_@>�<988-4)-,�)*+)�)*-�?@A�<9H.,�5H::91)�)*-5-�:9)-4)/+..3�5)/..N0/+2.-�O4-173�A4.3�:19;-<)5�23�+..9J/47�)*-8�94-�3-+1�)9�:190/,-�+�DD>�91�1-GH/1-�:190/5/94�96�)*-�)*/1,�:95)/47�+4,�̀9)/<-�)9�D19<--,�H4,-1�)*-�a?>�+5�+4�/4)-1/8�0/+2/./)3�,-8945)1+)/94=�C*-�?@A�8+/4)+/45�/)5�:95/)/94�)*+)�/)�/5�H4./M-.3�)*+)�+4�O4-173�A4.3�:19;-<)�J9H.,�2-�+2.-�)9�-b-<H)-�+�DD>�+4,�:19<--,�)9�<988-1</+.�9:-1+)/94=�>,,/)/94+..3F�)*-�)*/1,�:95)/47�+4,�̀9)/<-�)9�D19<--,�+1-�49)�<945/,-1-,�+�,-8945)1+)/94�96�<988-1</+.�0/+2/./)3=�L9)*�[+.\O>�+4,�_@>�:19:95-,�)*+)�)*-�O4-173�A4.3�:19;-<)F�91�:91)/94�96�)*-�)1+456-11/47�:19;-<)�2-�+2.-�)9�5--M�+�4-J�+..9<+)/94=�>5�)*-�O4-173�A4.3�:19;-<)�91�:91)/94�96�)*-�)1+456-11/47�:19;-<)�J/..�2-�J/)*,1+J4�91�,9J45/P-,�H:94�<98:.-)/94�96�)*-�)1+456-1F�5--M/47�+�4-J�+..9<+)/94�691�)*+)�O4-173�A4.3�:19;-<)�91�:91)/94�96�)*-�:19;-<)�J9H.,�49)�2-�:955/2.-=�



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

����� !�" � �#��$%� �� �&'(�
���

���������)*+�,-.�/01230124�134�+0561+5�75878406�3*03�0�7589+:3�35024;+5512<�134�=+61>+50?1613@�/A43�B13*=50B�;58/�3*+�CA+A+�85�=8B241D+�134�<+2+50312<�:070:13@�38�134�5+/01212<�=+61>+50?1613@E�,;�0�7589+:3�14�12�F053106�G070:13@�H+61>+5@�-303A4�IFGH-J�02=�35024;+5512<�066�8;�134�0668:03182K�3*+�7589+:3�/A43�B13*=50B�+2315+6@�;58/�3*+�CA+A+�03�3*+�31/+�8;�35024;+5E�L8B+>+5K�5+:8<21D12<�430M+*86=+5�:8//+234�3*03�3*+5+�/0@�?+�48/+�N2+5<@�.26@�758:A5+/+23K�3*+�,-.�B166�;85+<8�4A:*�B13*=50B06�8;�3*+�35024;+5512<�7589+:3�1;�3*+�35024;+5512<�7589+:3�758>1=+4�02�N2+5<@�.26@�FFO�03�3*+�31/+�8;�134�35024;+5�5+CA+43E��)*+�,-.�0648�B166�0==�:6051;@12<�602<A0<+�38�3*+�3051;;�3*03�)FH�35024;+54�:02283�?+�A4+=�38�+4:07+�=+61>+50?1613@�5+3+23182�5+CA15+/+234E�P*+2�3*+�0441<285�5+:+1>+=�)FH�;58/�Q58A7�RK�;85�+S0/76+K�3*+�0441<2++�12*+5134�066�8;�3*84+�8?61<031824�02=�5+4351:31824�04�1;�13�*0=�48A<*3�02=�5+:+1>+=�=+61>+50?1613@�12�3*03�<58A7E�)*14�14�3*+�5A6+�38=0@K�?A3�3*+�3051;;�:6051;1:03182�B166�758>1=+�/85+�35024705+2:@�3*03�)FH�35024;+54�:02283�?+�A4+=�38�:15:A/>+23�3051;;�5+CA15+/+234E��TUT� V��'�(��W��	���	�����X�Y�������Z&�&��[\]X���X̂�_�̀ab��c�d�O63*8A<*�3*+�,-.�*04�3051;;�02=�eFf�602<A0<+�38�61/13�0�7589+:3g4�31/+�12�CA+A+K�+2;85:12<�3*+4+�758>141824�8;3+2�5+CA15+4�0�31/+h123+241>+K�7589+:3h47+:1;1:�0206@414�02=�044A/73182�38�+24A5+�3*+�7589+:3�14�43166�12�:8/76102:+E�O==1318206�43501<*3;85B05=�/16+4382+4K�:6+056@�4303+=�;15/�5+CA15+/+234K�02=�A21>+5406�31/+h12hCA+A+�61/13031824�B166�*+67�/020<+�86=+5�7589+:34K�758>1=+�:6+05�02=�35024705+23�5A6+4K�02=�75+>+23�7589+:34�;58/�430<20312<E��iNjG�.5=+5�k8E�lmlR�12:6A=+4�47+:1;1:�31/+612+4�02=�<A1=02:+�;85�7589+:34�38�2+<83103+�02=�+S+:A3+�Q,O4�04�B+66�04�0�61/1303182�8;�3*5++�:A/A6031>+�@+054�38�+S3+2=�3*+�:8//+5:106�87+503182�=03+E�)*+4+�7861:@�:*02<+4�B166�?+�+;;+:31>+�B*+2�3*+�,-.�4A?/134�134�:8/76102:+�;1612<�38�iNjGE��)*+�4350B�75878406�758784+=�02�A20>81=0?6+�31/+h12hCA+A+�;85�7589+:34�38�+S+:A3+�3*+�123+5:822+:3182�0<5++/+23�02=�758>1=+�3*+15�3*15=�;1202:106�4+:A513@�784312<�02=�2831:+�38�758:++=E�)*14�;1206�75878406�4A<<+434�4351:3�:8//+5:106�>10?1613@�:513+510�02=�31/+h12hCA+A+�5+CA15+/+234�;85�066�7589+:34�12�3*+�CA+A+E�)*+4+�5+CA15+/+234�B166�4A776+/+23�2+B�iNjG�.5=+5�k8E�lmlR�5+4351:31824E��



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

����� !�" � �#��$%� �� �&'(�
���
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()*+,-.�/0�1,�1�,23-�,41,�,4-�5.67-8,�+46*)9�:-�2;�1�56+2,26;�,6�3--,�(<(�:=�,4-�,23-)2;-+�-+,1:)2+4-9>�?4-�@AB�C2))�;6,�841;D-�,4-�(<(�9*-�91,-+>�<2+,.1�.-E*-+,-9�8)1.2F281,26;�6F�46C�(<(�1;9�?GH�C2))�86..-)1,->�A5-82F281))=I�<2+,.1�1+J-9�46C�,4-�?GH�1))681,26;�5.656+1)�C6*)9�1)2D;�C2,4�1�5.67-8,K+�;--9�,6�3--,�(<(�1;9�5.6L29-9�,4.--�+8-;1.26+�,6�86;F2.3�.-5.-+-;,1,26;>�?4-�@AB�;6,-+�,41,�,4-�?GH�841;D-+�1.-�+,2))�*;9-.�.-L2-C>�?4-�@AB�-M5-8,+�,6�1)2D;�,4-�,C6�5.68-++-+I�46C-L-.I�2,�C2))�:-�F2.3�6;�,4-�(<(�.-E*2.-3-;,�91,-+I�.-E*2.2;D�,4-�5.67-8,�,6�3--,�(<(�.-D1.9)-++�6F�,4-�?GH�1))681,26;�,23-)2;-�1;9�5.68-++>�<2+,.1�1)+6�:-)2-L-+�,4-�(<(�5.656+1)�155-1.+�,6�:-�2;86;+2+,-;,�C2,4�NOP(�B.9-.�QRQS�:-81*+-�B.9-.�QRQS�.-E*2.-+�,4-�5.67-8,�,6�41L-�/RRT�+2,-�86;,.6)�-1.)2-.�2;�,4-�2;,-.86;;-8,26;�,23-)2;-�,41;�,4-�(<(�5.656+1)>�?4-�@AB�2+�.-E*2.2;D�,4-�/RRT�+2,-�86;,.6)�2;�,4-�56)28=�,6�-;+*.-�5.67-8,+�2;�()*+,-.�/0�1;9�-1.)2-.�8635)=�C2,4�+*84�.-E*2.-3-;,>�@F�6.�6;8-�,4-�B.9-.�QRQS�+2,-�86;,.6)�.-E*2.-3-;,�,6�9-36;+,.1,-�/RRT�+2,-�86;,.6)�-1.)2-.�2;�,4-�5.68-++�2+�235)-3-;,-9I�,4-�-1.)2-.�,23-)2;-�C6*)9�+*5-.+-9-�,4-�(<(�56)28=�F6.�,46+-�5.67-8,+�*;9-.�B.9-.�U6>�QRQS�.-E*2.-3-;,+>����������?4-�@AB�86;,2;*-+�,6�5.656+-�.-E*2.2;D�1))�5.67-8,+�2;�,4-�E*-*-�,6�9-36;+,.1,-�8633-.821)�L21:2)2,=�,6�.-312;�2;�E*-*-�:-=6;9�+-L-;�=-1.+I�.-D1.9)-++�6F�9-)2L-.1:2)2,=�+,1,*+>�?4-�@AB�1)+6�5.656+-+�.-E*2.2;D�-184�5.67-8,�,6�3--,�,4-�(<(�:=�1;�*;1L6291:)-�,23-V2;VE*-*-�.-E*2.-3-;,>�G.67-8,+�3*+,�9-36;+,.1,-�1;;*1))=�,41,�(<(�.-312;+�L1)29>�N12)*.-�,6�3--,�,4-+-�.-E*2.-3-;,+�C2))�.-+*),�2;�C2,49.1C1)�6.�9-F1*),�6F�,4-�5.67-8,>��?4-�8*..-;,�(<(�56)28=�2;�W55-;92M�HH�C2))�155)=�,6�1))�5.67-8,+�8*..-;,)=�2;�,4-�E*-*-�,4.6*D4�()*+,-.�/0>�?4-�(<(�.-E*2.-3-;,�F6.�5.67-8,+�,6�.-,12;�?GH�C4-;�.-E*-+,2;D�(BH�841;D-+�:-=6;9�X�=-1.+V2;VE*-*-�C2))�.-312;�-FF-8,2L-�*;,2)�+*84�(<(�9*-�91,-�1+�29-;,2F2-9�2;�?1:)-�Y�Z�[\[�]̂ _̀ abcdecf̀a�ĝ hifd̂_̂ ac�:-)6C�F6.�,4-�5.67-8,K+�.-+5-8,2L-�8)*+,-.>�A5-82F281))=I�5.67-8,+�*,2)2j2;D�,4-�6;-V=-1.�)232,-9�-M8-5,26;�6F�,4-�8*..-;,�(<(�56)28=�C2))�;6,�:-�5.6L29-9�GGW�9*-�91,-+�:-=6;9�,4-�(<(�9*-�91,-+�29-;,2F2-9�2;�?1:)-�Y�:-)6C�F6.�,4-�5.67-8,K+�.-+5-8,2L-�8)*+,-.>�?4-�8*..-;,�(<(�.-E*2.-3-;,+�,6�.-,12;�?GH�C2))�;6,�155)=�,6�()*+,-.�/Y�6.�)1,-.>�B;8-�(<(�41+�:--;�3-,I�,4-�5.67-8,�2+�.-E*2.-9�,6�9-36;+,.1,-�+5-82F28�1;9�92+,2;8,�5.6D.-++�,6�8633-.821)�65-.1,26;�6;�1;�1;;*1)�:1+2+�1;9�2+�5.642:2,-9�
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)*+,�-./-01203�,24-5/+0-5�-.6-7/�89-0�:4230203�/9-�;<=�82/9�/9:/�+)�:0�-.-6>/-1�??@A�@5�1-/:24-1�20�B:C4-5�D�:01�E�C-4+8F�/9-�GH<�7*+7+5-5�/9:/�:44�7*+I-6/5�8244�C-�*-J>2*-1�/+�,--/�/9-�)+44+8203�;K;�CL�0+�4:/-*�/9:0�/9-�1:/-�1-)20-1�)+*�:44�:6/2M-�7*+I-6/5�6>**-0/4L�20�/9-�GH<�J>->-�/9*+>39�;4>5/-*�NOA�@44�7*+I-6/5�20�;4>5/-*�ND�:01�4:/-*�8244�C-�*-J>2*-1�/+�,--/�;K;�CL�D�L-:*5�)*+,�/9-�7>C426:/2+0�+)�/9-�20/-*6+00-6/2+0�):6242/2-5�5/>1LF�89269�25�/9-�4:5/�5/>1L�20�/9-�<*1-*�P+A�QRQS�5/>1L�7*+6-55A�G0�6+0/*:5/�/+�6>**-0/�7*:6/26-F�7*+I-6/5�8244�C-�*-J>2*-1�/+�,--/�/9-5-�6*2/-*2:�89-0�/9-L�:*-�20�J>->-�)+*�D�L-:*5�)*+,�/9-�20/-*6+00-6/2+0�):6242/2-5�5/>1L�T+*�;4>5/-*�ND�-J>2M:4-0/UVSR�W�?*++)�+)�+0-�+*�,+*-�-.-6>/-1�7+8-*�7>*69:5-�:3*--,-0/5�T89-/9-*�)+*�X@�*-J>2*203�B?=�+*�)+*�Y0-*3L�<04LU�CL�7*+M21203�/9-�GH<�:�6+7L�+)�5>69�-.-6>/-1�:3*--,-0/T5U�:01�+/9-*�5>77+*/203�1+6>,-0/:/2+0�:5�:77426:C4-A��Z�?+8-*�7>*69:5-�:3*--,-0/5�,>5/�9:M-�:01�,:20/:20�/9-�)+44+8203�6*2/-*2:�:01�*-,:20�6+0525/-0/�82/9�/9-�7*+I-6/[5�GH<�J>->-�7*+I-6/F�G0/-*6+00-6/2+0�X-J>-5/F�:01�\G@V�]�@�,202,>,�D̂L-:*�/-*,��]�B?=�5/:/>5_*-J>2*-,-0/5�/9:/�,:/69�/9-�7*+I-6/[5�B?=�5/:/>5�82/9�/9-�GH<A�̀+*�-.:,74-F�2)�/9-�7*+I-6/�25�Y0-*3L�<04L�:/�/9-�/2,-�+)�,--/203�;K;F�/9-�GH<�8244�0+/�:66-7/�:�??@�/9:/�*-J>2*-5�aX@�C-0-)2/5[�+*�B?=�/+�C-�:6J>2*-1A�B925�25�6+0525/-0/�82/9�/9-�GH<[5�7*+7+5:4�:C+M-�/+�*-,+M-�+7/2+05�/+�+C/:20�1-42M-*:C242/L�4:/-�20�/9-�J>->-�7*+6-55A�]�?+20/�+)�20/-*6+00-6/2+0F�6:7:62/LF�)>-4�/L7-F�/-690+4+3LF�52/-�4+6:/2+0�:01�G0/-*6+00-6/2+0�;>5/+,-*T5U�4-3:4�-0/2/L�T+*�:))242:/-1�9+41203�6+,7:0LUA�Z�G)�/9-�??@�25�0+/�6+0525/-0/�82/9�5>69�GH<�+*�\G@�6*2/-*2:�:C+M-F�/9-�G0/-*6+00-6/2+0�X-J>-5/�8244�C-�82/91*:80�+*�/-*,20:/-1A�G)�5>69�12))-*-06-5�6+>41�C-�6+**-6/-1�82/9�:�,:/-*2:4�,+12)26:/2+0�*-J>-5/F�����������������������������������������������SR�G)�:�?B<�6+05/*>6/2+0�1-4:L�69:03-5�/9-�;<=�+*�6+05/*>6/2+0�569-1>4-�C-L+01�/9-�42,2/F�;K;�1+-5�0+/�:774LA�;+0525/-0/�82/9�/+1:LF�?B<�6+05/*>6/2+0�1-4:L5�:*-�6:>5-1�>024:/-*:44L�CL�/9-�?B<F�:01�1+�0+/�*-5>4/�)*+,�:0L�6>5/+,-*�:6/2+0�+*�-4-6/2+0A�
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()�(*+�+,(+-(�.+/01((+23�(*+�./)4+5(�6177�8+�/+9:1/+2�()�100+21;(+7<�=:801(�;�0)21>15;(1)-�/+9:+=(�()�;71?-�(*+�1-(+/5)--+5(1)-�/+9:+=(�61(*�(*+�+,+5:(+2�@@AB��C�D>�;�@EF�+,(+-=1)-�5;:=+=�(*+�1-(+/5)--+5(1)-�5:=()0+/G=�@@A�()�8+�(+/01-;(+23�(*+�1-(+/5)--+5(1)-�5:=()0+/�6177�*;H+�IJ�0)-(*=�>/)0�(*+�2;(+�)>�(*+�@EF�+,(+-=1)-�/+.)/(�()�2+0)-=(/;(+�(*;(�(*+�./)4+5(�1=�)-�;�=*)/(71=(�)/�1=�;5(1H+7<�-+?)(1;(1-?�;�@@A�)/�./)H12+�;-�+,+5:(+2�@@AB�D>�(*+�./)4+5(�2+0)-=(/;(+=�;�=*)/(71=(�)/�1=�-+?)(1;(1-?�;�@@A3�(*+�./)4+5(�0:=(�./)H12+�(*+�DKF�61(*�;-�+,+5:(+2�@@A�8<�-)�7;(+/�(*;-�JL�0)-(*=�>/)0�(*+�2;(+�)>�(*+�@EF�+,(+-=1)-�/+.)/(B�D>�;�@@A�1=�-)(�./)H12+2�8<�(*+�2:+�2;(+3�(*+�DKF�6177�.7;5+�(*+�./)4+5(�1-�8/+;5*�)>�5)-(/;5(�;-2�0)H+�()�(+/01-;(+�(*+�MDA�;-2�61(*2/;6�(*+�9:+:+�.)=1(1)-B�N�@/)H12+�(*+�O/2�D-(+/5)--+5(1)-�P1-;-51;7�K+5:/1(<�Q>)77)61-?�(*+�5://+-(�A..+-21,�RR�.)715<S�)/�MDA�2+.)=1(�Q)/�)(*+/�/+7;(+2�=+5:/1(<S�1-�;55)/2;-5+�61(*�PTUV�F/2+/�W)B�JXJOB��N�R+0)-=(/;(+�K1(+�V)-(/)7�>)/�IXXY�)>�(*+�./).+/(<�-+5+==;/<�()�5)-=(/:5(�(*+�>;5171(<�(*/):?*�(*+�;../)H+2�V)00+/51;7�F.+/;(1)-�R;(+B�N�Z+�1-�?))2�=(;-21-?�61(*�(*+�MDA�=:5*�(*;(�-+1(*+/�(*+�@;/(151.;(1-?�EF�-)/�(*+�DKF�*;H+�./)H12+2�;�W)(15+�)>�Z/+;5*�(*;(�*;=�-)(�8++-�5:/+2�;-2�(*+�D-(+/5)--+5(1)-�V:=()0+/�*;=�-)(�5)00+-5+2�=:>>151+-(�5:/;(1H+�;5(1)-=B��N�@/)H12+�;�/+.)/(�(*;(�1-57:2+=�;�2+(;17+2�2+=5/1.(1)-�;-2�2+0)-=(/;(+�=(;(:=�)>�(*+�>)77)61-?[��IS�@/)?/+==1)-�)>�(*+�./)4+5(G=�+=(;871=*+2�MDA�017+=()-+=3�1-57:21-?3�;(�;�01-10:0[�1B�W)(15+�()�./)5++2�*;=�8++-�./)H12+2�()�(*+�@EF�11B�E*1/2�1-(+/5)--+5(1)-�>1-;-51;7�=+5:/1(<�*;=�8++-�.)=(+2�1-�>:77�)/�(*+�./)4+5(�1=�:.\()\2;(+�)-�(*+�.;<0+-(�=5*+2:7+�2+>1-+2�1-�(*+�MDA�JS�A�71=(�)>�;77�-+5+==;/<�.+/01(=3�+-H1/)-0+-(;7�;==+==0+-(=3�)/�)(*+/�;:(*)/1];(1)-=�/+9:1/+2�>)/�5)-=(/:5(1-?�(*+�M+-+/;(1-?�P;5171(<�;-2�
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)*+�,-.)/,)�0+12-.2�/.3�,-.)/,)�4.5-16/)4-.�5-1�+/,*�1+7841+3�/8)*-149/)4-.:�;<�=*+�2)/)82�-5�)*+�+.>4.++14.>�/.3�3+24>.�-5�)*+�>+.+1/)4.>�5/,4?4)@A�/.3�.+)B-1C�/.3�4.)+1,-..+,)4-.�80>1/3+2:��D<�=*+�2)/)82�-5�)*+�01-,81+6+.)�-5�6/E-1�+78406+.)�.+,+22/1@�)-�,-.2)18,)�)*+�>+.+1/)4.>�5/,4?4)@:��F<�=*+�2)/)82�-5�)*+�,-.2)18,)4-.�/,)4G4)4+2�-5�)*+�>+.+1/)4.>�5/,4?4)@�/.3�4.)+1,-..+,)4-.�5/,4?4)4+2:�=*+.A�/..8/??@A�)*+�01-E+,)�682)�,-.)4.8+�)-�3+6-.2)1/)+�)*/)H��I�=*+�JKJ�,14)+14/�LM<�)*1-8>*�LN<�/O-G+�1+6/4.2�G/?43�/.3�/,,81/)+P��Q�=*+�01-E+,)�682)�,-.)4.8+�)-�2/)425@�)*42�JKJ�B4)*�)*+�RRM�4)�01-G43+3�4.�4)2�4.4)4/?�JKJ�3+6-.2)1/)4-.:�S.�)*+�+G+.)�/�01-E+,)T2�RRM�42�)+164./)+3A�4)�682)�+U+,8)+�/�1+0?/,+6+.)�RRM�O+5-1+�)*+�.+U)�/..8/?�1+G4+B�0+14-3:��I�V0+,454,�/.3�342)4.,)�01->1+22�*/2�O++.�6/3+�5-1�/??�-5�)*+�5-??-B4.>�4)+62H�W<�XSM�Y4?+2)-.+2:�Z<�V8O64224-.�-5�-1�/001-G/?2�51-6�)*+�1+>8?/)4.>�/8)*-14)4+2�5-1�/??�.+,+22/1@�0+164)2A�+.G41-.6+.)/?�/22+226+.)2A�-1�-)*+1�/8)*-149/)4-.2�1+7841+3�5-1�,-.2)18,)4.>�)*+�X+.+1/)4.>�[/,4?4)@:�;<�V)/)82�-5�+.>4.++14.>�/.3�3+24>.�-5�)*+�>+.+1/)4.>�5/,4?4)@A�/.3�.+)B-1C�/.3�4.)+1,-..+,)4-.�80>1/3+2:��D<�V)/)82�-5�)*+�01-,81+6+.)�-5�+78406+.)�.+,+22/1@�)-�,-.2)18,)�)*+�>+.+1/)4.>�5/,4?4)@:�V)/)82�-5�)*+�,-.2)18,)4-.�/,)4G4)4+2�-5�)*+�>+.+1/)4.>�5/,4?4)@�/.3�4.)+1,-..+,)4-.�5/,4?4)4+2:�R1-E+,)2�)*/)�6++)�JKJ�5-1�-.?@�/�0-1)4-.�-5�)*+�01-E+,)�L-.?@�01-G43+�/�RRM�5-1�F\�Y]�-5�/�W\\�Y]�01-E+,)�5-1�+U/60?+<�B4??�O+�1+7841+3�)-�3-B.249+�)-�)*+�,/0/,4)@�)*/)�6++)2�JKJ�1+7841+6+.)2:�M5)+1�JKJ�42�6+)A�01-E+,)2�B4??�O+�01-*4O4)+3�51-6�,*/.>4.>�R̂ S�-1�01-E+,)�24)+�?-,/)4-.A�4.,?834.>�1+78+2)4.>�>+._)4+�2*/14.>A�/.3�,*/.>4.>�)+,*.-?->@�-1�58+?�)@0+A�4.,?834.>�)*+�/334)4-.�-5�-1�,-.G+124-.�)-�+.+1>@�2)-1/>+:�̀0-.�/,*4+G4.>�
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()*+�,-.�/012.3,�456�0.78.9,�,1�5::�.;.0<6�9,105<.�=>5�5�?19,@()*�41:>A>35,>1;�0.78.9,B�(1;9>9,.;,�C>,-�,-.�(D(�5;:�989/.;9>1;�,1:56+�C-.;�5�/012.3,�98E4>,9�5�41:>A>35,>1;�0.78.9,�,1�:.,.04>;.�C-.,-.0�989/.;9>1;�C>FF�-5=.�5�45,.0>5F�>4/53,�1;�1,-.0�/012.3,9+�,-.�GH)�C>FF�599.99�C-.,-.0�,-.�989/.;9>1;�C>FF�/F53.�,-.�/012.3,�E.61;:�,-.�,50>AA@/0.930>E.:�,.049B�GA�91+�,-.�/012.3,�489,�314/F6�C>,-�,-.�(D(�5,�,-.�,>4.�>,�.;,.09�989/.;9>1;B�I->9�C>FF�31;,>;8.�,1�5=1>:�/012.3,9J�89>;<�989/.;9>1;�,1�F>;<.0�>;�78.8.�C->F.�5=1>:>;<�(D(�0.78>0.4.;,9B�?012.3,9�>;�78.8.�E.61;:�,-.�,50>AA@/0.930>E.:�,>4.F>;.9�C>FF�;1,�-5=.�5;�1/,>1;�,1�31;9,083,�59�5�4.03-5;,�/F5;,�10�/013..:�C>,-18,�5�??K�5;:�/013..:�,1�31;9,083,>1;�C>,-18,�-5=>;<�4.,�5;:�31;,>;8.�,1�4..,�(D(�0.78>0.4.;,9B�I->9�C>FF�/0.=.;,�/012.3,9�A014�30.5,>;<�/0.,.L,9�,1�F>;<.0�>;�78.8.�C->F.�9.503->;<�A10�5;�1AA,5M.0B��N5>F80.�,1�4..,�,-.�OGK�10�(D(�0.78>0.4.;,9�C>FF�0.98F,�>;�,-.�GH)�/013..:>;<�,1�C>,-:05C�,-.�>;,.031;;.3,>1;�0.78.9,B�P>,-�,->9�(D(�/1F>36+�,-.�GH)�/01/19.9�,1�.F>4>;5,.�,-.�41;,-F6�10�7850,.0F6�9,5,89�0./10,�98E4>99>1;9�59�.9,5EF>9-.:�>;�,-.�<.;.05,10�>;,.031;;.3,>1;�5<0..4.;,9�5;:�0.F6�1;�,-.�>;>,>5F�5;:�5;;85F�:.41;9,05,>1;�1A�(D(�A10�/012.3,�9,5,89�8/:5,.9B�I5EF.9�Q�5;:�R�.9,5EF>9-�,-.�/01/19.:�:8.�:5,.9�A10�5FF�/012.3,9�>;�,-.�78.8.�,-018<-�(F89,.0�ST�,1�USV�.L.38,.�5;�>;,.031;;.3,>1;�5<0..4.;,+�5;:�UWV�98E9.78.;,F6�:.41;9,05,.�,-.�/012.3,J9�(D(B�X�&'��YZ�[����\�
%�����	���	������� ]�?012.3,9�C>,-�8;.L.38,.:�OGK9� P̂�(5/53>,6�5,�?)G� G_�_.3.>=.:�*5,.�UK/0>FV� �̀6.509��>;�78.8.� a.509�>;�b8.8.�59�1A�c1=B�WdWe� [����\�
%��f�g��h���	�X���i� a.509@�>;@78.8.�(F89,.0�j�5;:�/0>10� S� Qd� WdSQ� WdWW� jBQk� l8;.�ed+�WdWQ� SdBWk�(F89,.0�m� e� TQd� WdSR� WdWe� B̀Q� l8;.�ed+�WdWQ� mBW�(F89,.0�Sd� W� edd� WdS̀� WdWT� RBQ� l8;.�ed+�WdWQ� jBW�(F89,.0�SS� R� mWS� WdSj� WdWQ� QBQ� l8;.�ed+�WdWQ� B̀W�(F89,.0�SW� Se� emSQ� WdSm� WdWR� TBQ� H./,B�ed+�WdWQ� RBT�(F89,.0�Se� TR� SW+SS̀� WdWd� WdẀ� eBQ� *.3B�eS+�WdWQ� QB̀�(F89,.0�ST� WdT� RQ+QdR� WdWS� WdWj� WBQ� K/0>F�ed+�WdWR� QBd�
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���������	
����
�����	�
���������
�������������������������

����� !�" � �#��$��� �� �%&'�
���

()*+),-�./)�0/1�-2)�30(-4),�05())�-20-�-2)6�7488�0,�,../�0,�3(09-4908�/)5.-40-)�4/�5..1�:04-2�0/�0;)/1;)/-�-.�-2)�<=>?��@ABCD�()*+),-)1�-20-�-2)�3.,-4/5�,92)1+8),�08,.�E)�4/98+1)1�4/�-2)�FF>�(),+8-,?�G2)�=HI�05()),�-.�011�-24,�9.;3./)/-�-.�-2)�FF>�()3.(-J�E+-�4/�,.;)�4/,-0/9),�4-�7488�E)�)0,4)(�-.�0;)/1�-2)�<=>�K)(,+,�9./-4/+4/5�-.�011�;.()�9.;38)L4-4),�-.�-2)�FF>�()3.(-?��<HM�0/1�HN@�0()�9./9)(/)1�-20-�-2)()�4,�/.-�0/�.E8450-4./�:.(�-2)�=HI�0/1�OGI,�-.�3(.9),,�0�<=>�0;)/1;)/-�+3./�()*+),-�P)?5?�:4/0/94/5�3+(3.,),J�920/5)�.:�-2)�3(.Q)9-J�)-9?R?�>,�,-0-)1�4/�-2)�3()K4.+,�,)9-4./J�4-�4,�-2)�=HI�4/-)/-�-.�;0S)�-2)�-)/1)(4/5�0/1�/)5.-40-4/5�()*+4();)/-,�)L38494-�./�088�.:�-2)�30(-4),�4:�0/6�./)�30(-6�()*+),-,�0/�0;)/1;)/-�-.�-2)�<=>?��FDO�980(4:4)1�-20-�4-,�9./9)(/�70,�-20-�-2)�=HI�0/1�OGI,�.:-)/�1.�/.-�S))3�-.�-2)�-4;)84/)�:.(�3(.9),,4/5�FF>,?�FDO�+/1)(,-0/1,�-2)�=HIT,�.E,)(K0-4./�0E.+-�-2)�92088)/5),�.:�1)084/5�74-2�0�80(5)�/+;E)(�.:�FF>,J�E+-�.::)()1�-20-�-2)�=HI�,4;386�,84334/5�-2)�1)0184/)�4,�/.-�0�,.8+-4./�-20-�3(.K41),�;+92�9.;:.(-�:.(�-2)�1)K)8.3)(J�0,�,+92�0�1)806�4;309-,�-2)�0E484-6J�0/1�-4;4/5J�-.�.E-04/�:4/0/94/5?�FDO�7.+81�84S)�-.�,))�-2)�=HI�0/1�OGI,�24()�-2)�,-0::�-2)6�/))1�-.�-4;)86�3(.9),,�-2),)�()*+),-,�.(�0;)/1�-2)�-0(4::�-.�4/98+1)�0924)K0E8)�1)0184/),?�G2)�=HI�20,�4/9.(3.(0-)1�4/-.�-24,�4/4-40-4K)�H)9-4./�U?VJ�72492�903-+(),�0�;.()�0924)K0E8)�-4;)84/)J�0/1�H)9-4./�U?WW�-20-�()*+4(),�1)3.,4-,�:.(�-2)�=HIT,�4;38);)/-0-4./�.:�-2)�3(.Q)9-,�,.�-20-�,-0::�4,�/.-�-(64/5�-.�E.-2�;0/05)�3(.Q)9-,�0/1�3(.9),,�FF>,?�M4-2�-2),)�-7.�-0(4::�920/5),J�-2)�=HI�E)84)K),�4-�7488�20K)�;.()�,-0::�-.�E)--)(�;))-�-2)�-4;)84/),?��HN@�08,.�();04/,�9./9)(/)1�-20-�4/98+14/5�920/5),�-.�,9.3)J�3(.Q)9-�306;)/-,J�9.,-,J�:4/0/9408�,)9+(4-6�0;.+/-,�P=GNN�0/1�=BHR�0/1�-2)4(�1+)�10-),J�0/1�,92)1+8)�4/�-2)�FF>�()3.(-�7488�()*+4()�/)5.-40-4./�74-2�-2)�4/-)(9.//)9-4./�9+,-.;)(�E):.()�:4/084X4/5�-2),)�-)(;,�0/1�9./14-4./,�4/�-2)�()3.(-?�G24,�7488�9)(-04/86�)L-)/1�-2)�.K)(088�-4;)84/)�-.�9.;38)-)�-2)�FF>YBDD�E)6./1�-2)�Z[�.(�W\[�106,�0,�3(),9(4E)1�4/�H)9-4./�U?V?�=/�72492�90,)J�HN@�3(.3.,),�-20-�=HI�088.7�4/�4-,�:4/08�3(.3.,08�)L-)/,4./�.:�-2),)�-4;)84/),�0,�011(),,)1�4/�-2)�=HI�-0(4::?�PH))J�:.(�4/,-0/9)J�H)9-4./�Z?V?\?U�4/�-2)�=HI�G0(4::�011(),,4/5�F.14:490-4./,?R��G2)�=HI�201�/.-�4/-)/1)1�-20-�)092�FF>�D)3.(-�E)�0�/)5.-40-4./�0;./5�-2)�30(-4),J�),3)940886�:.(�9.;38)L�;.14:490-4./,?�HN@�;06�()*+),-�0/�)L-)/,4./�.:�-2)�FF>�D)3.(-�0,�08()016�088.7)1�+/1)(�H)9-4./�Z?V?\?UJ�.(�E)90+,)�HN@�4,�84S)86�-.�0;)/1�)K)(6�<=>�0:-)(�-2)�()3.(-�4,�
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