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	Comments



TIEC recognizes ERCOT’s need to better understand and predict the potential behavior of Large Loads, especially Large Computational Loads (LCL), as they continue to seek interconnection at unprecedented volumes.  TIEC is generally not opposed to providing additional information to ERCOT for situational awareness and modeling exercises.  However, TIEC reiterates its strong opposition to ERCOT imposing operational restrictions or requirements directly on industrial/manufacturing loads.  TIEC will continue to oppose any efforts by ERCOT to dictate how manufacturing businesses design or operate their facilities.  TIEC also reiterates that a retail customer’s primary point of contact during the interconnection process should be its retail utility, and pure retail customers should not be expected to monitor and devote compliance resources to ongoing protocol changes when they are not market participants.  Instead, customers should be guided through the interconnection process and ERCOT’s requirements by their TDSP.  

TIEC acknowledges that dynamic modeling information was required as part of the Batch Zero study process and this information was submitted by some industrial/manufacturing loads.  Based on feedback from TIEC members, however, only a limited number of traditional manufacturers were impacted by this requirement under Batch Zero, and this is not something most industrial consumers will be able to do in-house.  As a result, these dynamic modeling requirements will generally be new and unfamiliar to traditional manufacturers.  As TIEC understands it, compiling and properly packaging this information for a manufacturer typically requires hiring an outside consultant, at a cost of tens of thousands of dollars, with additional costs likely for any subsequent revisions.

Traditional industrial loads have fundamentally different operating characteristics and business profiles than LCLs.  These companies are primarily in the business of making a separate good to be sold into global markets, and power is a feedstock (an important one) but it is not the only feedstock or the single factor that “makes” a project.  As a result, manufacturers typically do not have devoted in-house interconnection teams or modeling resources.  

Providing this information is also likely to be much more complex than it is for LCLs.  Industrial companies operate highly varied, complex mechanical systems, and operations at a site may change daily or hourly.  Equipment protection protocols at these facilities will already exist to prevent catastrophic failures, environmental releases, and threats to worker safety.  These are not optional design choices—they are engineering and regulatory imperatives.  LCLs, by contrast, typically consist of homogenous modular electronic equipment with relatively uniform response characteristics and operational profiles.  The reliability concerns that motivated ride-through requirements for LCLs under NOGRR282—including widespread tripping on minor voltage sags observed since October 2022—do not apply in the same way to traditional industrial loads. ERCOT has not demonstrated that non-LCL industrial customers present a comparable reliability risk that would justify additional performance modeling or future mandates.  

For these reasons, TIEC questions whether these dynamic modeling requirements should currently be required for all industrial/manufacturing loads and proposes in these comments to limit them to computational loads consistent with NOGRR282.  

If TIEC members will be required to submit this information, TIEC would like to better understand what resources TDSPs may be able to provide to their customers in preparing and submitting this information.  If this creates additional study costs, that may be covered through the newly adopted interconnection study fees.  TIEC also recommends creating a portal where TDSPs, ERCOT, and an interconnecting Large Load can share information transparently and with clarity on submission status and acceptance. Many customers have been asking for this feature during the PGRR115 process and now the Batch Process to improve information sharing and minimize oversights and gaps in the submittal process.  The submission requirements of this PGRR further underscore the need for a streamlined information sharing platform.

	Revised Cover Page Language



	Justification of Reason for Revision and Market Impacts
	Establishing robust dynamic model requirements for Large Loads is critical to maintaining ERCOT System reliability as these loads, particularly LCLs, continue to grow at an unprecedented pace. More than 200 GW of Large Loads are currently seeking to interconnect to the ERCOT System. These Large Loads can exhibit complex responses during system disturbances, including tripping on minor voltage sags. Since October 2022, ERCOT has seen numerous instances where Large Computational Loads have tripped during voltage disturbances. As more Large Loads connect to the system, such events are likely to become more frequent and severe, creating risks for frequency stability, voltage recovery, and overall system performance. To address these risks, ERCOT recently proposed LCL ride-through requirements through NOGRR282. ERCOT also intends to propose requirements for other non-LCL Large Loads.
In parallel, ERCOT submits this PGRR to require submission of Large Load dynamic model data and associated documentation, compatible with the software platforms described in the Dynamic Working Group Procedure Manual. Submission of the dynamic data in these different software formats is important because ERCOT uses different types of models for different analyses (PSS/E for general purpose planning dynamic studies and PSCAD for weak grid or Subsynchronous Resonance)
Furthermore, this PGRR requires that dynamic models be supported by a model quality test to demonstrate the Large Load’s voltage ride through capability and, for LCLs, a converter model validation report benchmarking the PSCAD model against actual hardware testing in order to ensure high quality and accurate models.
Additionally, this PGRR clarifies that the LLIS process also applies to material changes in Large Computational Load behavior or technology that could impact ride-through capability. This ensures that any significant modifications that impact dynamic characteristics are appropriately evaluated even if the size of the LCL remains unchanged.
Finally, the PGRR requires a TSP interconnecting a Large Load to go through several model check points throughout the interconnection process to: 
· Identify dynamic model issues as early as possible to minimize study delays; 
· Ensure model accuracy, performance, and consistency between different software platforms (PSS/E, PSCAD, and TSAT);
· Ensure data consistency (e.g., data used in the Large Load QSA vs. in the as-built model) throughout the Large Load Interconnection Study process;
· Ensure that high quality and accurate models are utilized in system studies.
The key milestones for model review check points proposed in this PGRR includes the following stages:
· Prior to conducting dynamic stability study;
· Prior to Large Load QSA;
· Prior to Energization (only for LCL)
The enhancements proposed in this PGRR are necessary to identify potential reliability issues early, ensure appropriate mitigation measures, and support stable system operation as Large Loads continue to interconnect in unprecedented volumes.



	Market Rules Notes


Administrative changes to the language were made and authored as “ERCOT Market Rules.”
Please note the baseline Planning Guide language in the following sections has been updated to reflect the incorporation of the following PGRR(s) into the Planning Guide:
· PGRR145, Batch Zero Process for Large Load Interconnections (incorporated 7/11/26)
· Section 9.2.1
· Section 9.3.4.3
· Section 9.6
	Revised Proposed Guide Language


[bookmark: _Toc283904714][bookmark: _Toc194047945]6.2	Dynamics Model Development
(1)	To adequately simulate dynamic and transient events in the ERCOT System, it is necessary to establish and maintain dynamics data and simulation-ready study cases representing the dynamic capability and frequency characteristics of machines and equipment connected to the ERCOT System.
(2)	Dynamics data is the network data and mathematical models required in accordance with the Reliability and Operations Subcommittee (ROS)-approved Dynamics Working Group Procedure Manual for simulation of dynamic and transient events in the ERCOT System. 
(3)	For Resource Entities, dynamics data includes the data needed to represent the dynamic and transient response of Resource Entity-owned devices and/or Loads including but not limited to generating units, plants, and other equipment when connected to the ERCOT System including the data for any privately owned transmission system or collection system used to connect the Resource to the ERCOT System.
(4)	For Transmission Service Providers (TSPs), dynamics data needed to represent the dynamic and transient capability of TSP-owned devices including but not limited to Load shedding relays, protective relays, FACTS devices (e.g., SVC, STATCOMs), Direct Current Ties (DC Ties), variable-frequency transformers, automatically switched shunts, and transformers with automatic load tap changers.  
	[PGRR101:  Replace paragraph (4) above with the following upon system implementation of NPRR1133:]
(4)	For Transmission Service Providers (TSPs) and owners of Direct Current Ties (DC Ties), dynamics data includes the data needed to represent the dynamic and transient capability of dynamic devices including but not limited to Load shedding relays, protective relays, FACTS devices (e.g., SVC, STATCOMs), DC Ties, variable-frequency transformers, automatically switched shunts, and transformers with automatic load tap changers.


[bookmark: _Hlk214617027](5)	The owner of a generator Facility or any dynamic device shall provide appropriate dynamics data to ERCOT, including the data for a planned Facility, in accordance with the Dynamics Working Group Procedure Manual.  The dynamic data shall include the following:
(a)	A model with parameters that accurately represent the dynamics of the device and that is compatible with the current version of the planning and operations model software as described in the Dynamics Working Group Procedure Manual.  If a user written model is provided:
(i)	A model manual containing a technical description of the model characteristics, including descriptions for all model parameters and variables, a list of which parameters are commonly tuned for site-specific settings, and a description of procedures and considerations for using the model in dynamic simulations, including steady state representation and limitations for model adequacy and usability in the planning and operations model software; and
(ii)	The user-written model shall allow the user to determine the allocation of machine identifiers (bus numbers, bus names, machine IDs etc.) without restriction.
(b)	Verification reports that support the model data based on documented field settings shall be provided as specified in the Dynamics Working Group Procedure Manual for Generation Resources, Energy Storage Resources (ESRs), and for Transmission Elements represented by a dynamic model.  The reports shall demonstrate that the model parameters which are commonly tuned match site-specific settings implemented in the field.  For new Generation Resources and ESRs, these reports shall be provided as required in paragraph (5) of Section 5.5, Generator Commissioning and Continuing Operations.  For existing Generation Resources and ESRs, these reports shall be provided as required in paragraph (6) of Section 5.5.  For Transmission Elements represented by a dynamic model, these reports shall be provided no later than two years following energization of new equipment and updated a minimum of every ten years.    
(c)	Results of model quality tests and associated simulation files that demonstrate acceptable performance of the models in the planning model and operations software as described in the Dynamics Working Group Procedure Manual.  The Facility owner shall provide updated information whenever it provides a new or updated dynamic model to ERCOT representing a Generation Resource, ESR, or Transmission Element.  These tests ensure the quality of the provided dynamic data and models for use in numerous system studies and consistency across planning and operations software platforms.  Therefore, the Facility owner shall also assess sufficient sensitivities, including but not limited to Voltage Set Point at the Point of Interconnection (POI), real power output, and Reactive Power output to ensure acceptable model performance over the entire range of operating conditions.  The Facility owner shall provide an explanation if model responses do not match.
(i)	Facility owners shall include all site-specific dynamic models representing the Facility in the model quality tests.  Facility owners can perform the tests in a simple test system without requiring ERCOT System information.
(ii)	For Intermittent Renewable Resource (IRR) equipment aggregated together to form an IRR in accordance with paragraph (13) of Protocol Section 3.10.7.2, Modeling of Resources and Transmission Loads, the dynamic model shall represent the aggregated IRR.
(iii)	Results for the following model quality tests shall be provided to demonstrate acceptable model performance.  Additional details about each test, including the set up and description of desirable response, are included in the Dynamics Working Group Procedure Manual.  
(A)	Flat start test:  A no-disturbance test shall be performed to demonstrate appropriate model initialization and the Facility’s dynamic response under a no-disturbance condition. 
(B)	Small voltage disturbance test:  A voltage step increase and decrease shall be applied to the POI to demonstrate the Facility’s dynamic response.
(C)	Large voltage disturbance test:
(1)	For IRRs, ESRs, and inverter-based transmission equipment, the high and low voltage ride-through profiles as described in Nodal Operating Guide Section 2.9.1, Voltage Ride-Through Requirements for Intermittent Renewable Resources and Energy Storage Resources Connected to the ERCOT Transmission Grid, shall be applied to the POI to demonstrate the Facility’s dynamic response.
(2)	For Resources other than IRRs, ESRs, and inverter-based equipment, a fault shall be applied to the POI to demonstrate the Facility’s dynamic response.
(D)	Small frequency disturbance test:  A frequency step increase and decrease shall be applied to the POI to demonstrate the Facility’s dynamic response.  
(E)	System strength test:  The model for IRRs and inverter-based Resources shall be tested under a few equivalent short circuit ratios, as described in the Dynamics Working Group Procedure Manual.  This tests the robustness of the model to varying system conditions. 
(d)	Inverter-Based Resources (IBRs) shall provide results of the unit model validation to demonstrate that the PSCAD model, as described in the Dynamics Working Group Procedure Manual, accurately represents the dynamic responses of all inverter-based dynamic devices within the Facility.  This validation is not intended to be site-specific; rather it is intended to be a hardware type test, where models representing different inverter hardware are benchmarked for accuracy.  Validation results for a specific model of inverter can be submitted for multiple uses of that model of inverter.
(i)	The validation results shall be included when submitting a PSCAD model to ERCOT.
(ii)	Results for the following unit model validation tests shall be provided to demonstrate model accuracy.  Additional details about each test are included in the Dynamics Working Group Procedure Manual.
(A)	Step change in voltage;
(B)	Large voltage disturbance (voltage ride-through tests);
(C)	System strength test;
(D)	Phase angle jump test; and
(E)	Subsynchronous test.
(6)	For Large Loads, dynamic data includes the information needed to represent the dynamic and transient response of the entire facility, including but not limited to cooling equipment, computer-based loads, protection equipment, control systems, and other equipment. The dynamic data shall include the necessary models, parameters, and supporting documentation required for accurate representation of the Large Load and shall be compatible with the current version of the planning and operations model software, as described in the Dynamics Working Group Procedure Manual.
(a)	Results of the following model quality tests shall be provided to the TSP or, at the TSP’s election, directly to ERCOT using a submission method provided to the Large Load by the TSP.  ERCOT shall provide confirmation of receipt to the TSP and, if submitted directly by the Large Load, to the Large Load, along with the relevant simulation files and any other necessary supporting information to demonstrate acceptable model performance in accordance with the Dynamic Working Group Procedure Manual: 
(i)	Flat start test:  A no-disturbance test shall be performed to demonstrate appropriate model initialization and the Large Load’s dynamic response under a no-disturbance condition.
(ii)	Large voltage disturbance test:  The high and low voltage ride-through profiles as described in Nodal Operating Guide Section 2.15, shall be applied to the POI or Service Delivery Point to demonstrate the dynamic response of the Large Load. For a Large Load that is not a Large Computational Load (LCL), the large voltage disturbance test shall be used only to understand the Large Load’s voltage disturbance response characteristics.
(iii)	Converter model validation test (for LCL only): This test is to demonstrate that the PSCAD model, as described in the Dynamics Working Group Procedure Manual, accurately represents the dynamic responses of all power electronic-based dynamic devices within an LCL facility. This validation does not apply to the entire LCL facility; rather it is intended only to benchmark the models representing different converter hardware components for accuracy.  The validation results shall be included in a PSCAD model. Results for the following converter model validation tests, as  further described in the Dynamics Working Group Procedure Manual, shall be provided to demonstrate model accuracy:
(A)	Large voltage disturbance (voltage ride-through tests);
(B)	Subsynchronous test.
(76)	Dynamics data for a planned Facility will be updated by the Facility owner upon completion of the design for the Facility.
(87)	Updated dynamics data for an existing Facility shall be provided to ERCOT when field tests, inspections, or other information demonstrates that the dynamics data should be changed to accurately represent the dynamic characteristics of the Facility.
(98)	Dynamics Data is considered Protected Information pursuant to Protocol Section 1.3, Confidentiality.
(109)	Dynamics data shall be provided with the legal authority to provide the information to all TSPs.  If any of the information is considered Protected Information, the Facility owner shall indicate as such.
[bookmark: _Toc216098210]9.2.1	Applicability of the Batch Zero Study Process
(1)	Any request to interconnect or modify a Load Facility that meets one or more of the following criteria shall be subject to an ERCOT interconnection process:
(a)	A new Large Load;
(b)	A modification of any existing Load Facility that increases the aggregate peak Demand of the Facility by 75 MW or more; or
(c)	A modification of an existing Large Load that changes or adds a Point of Interconnection (POI) or Service Delivery Point to a different electrical bus on a different electrical circuit;. or
(d)	A modification of an existing Large Computational Load (LCL) that materially changes dynamic characteristics or operating behavior in a manner that may affect voltage or frequency ride-through performance at the POI or Service Delivery Point, and that requires additional assessment, as determined through the review process described in Section 9.2.1.5. 
(2)	ERCOT shall not evaluate Large Load interconnection requests meeting the requirements of paragraph (1) above according to the legacy Large Load Interconnection Study (LLIS) process defined in Section 9.8, Legacy Interconnection Study Procedures for Large Loads, through Section 9.10, Legacy Interconnection Agreements and Responsibilities.
(3)	ERCOT shall evaluate Large Load interconnection requests meeting the eligibility criteria in Section 9.2.1.1, Eligibility Criteria for Inclusion of a Large Load as Base Load not Subject to Additional Study in the Batch Zero Process, or Section 9.2.1.2, Eligibility Criteria for Inclusion as Load to be Studied and Allocated in Batch Zero, according to the Batch Zero Process defined in Section 9.2, General Provisions, through Section 9.6, Initial Energization and Continuing Operations for Large Loads.
(4)	Large Loads that do not meet the eligibility criteria in Section 9.2.1.1 or Section 9.2.1.2 shall be ineligible to receive approval for Initial Energization until evaluated through a future interconnection study process.
(5) 	Notwithstanding paragraph (2) above, an Interconnecting Transmission Service Provider (TSP) may complete an LLIS that it commenced prior to the effective date of this provision if the Large Load is part of a proposed net metering arrangement for which an application was submitted to the Public Utility Commission of Texas (PUCT) pursuant to Public Utility Regulatory Act (PURA), TEX. UTIL. CODE ANN § 39.169 on or before March 4, 2026.  The LLIS shall be used solely for ERCOT’s study of the system impacts of the net metering arrangement conducted in accordance with P.U.C. SUBST. R. 25.205, Net Metering Arrangements Involving a Large Load Customer Co-Located with an Existing Generation Resource.
9.2.1.5 	Review of Existing Large Computational Load Modifications Potentially Impacting Ride Through Performance
(1)	A modification of an existing LCL that materially changes dynamic characteristics or operating behavior in a manner that may affect voltage or frequency ride-through performance at the POI or Service Delivery Point shall be subject to the review process described in this Section.  The Entity proposing the modification shall submit the appropriate dynamic model for the proposed modification to ERCOT and the interconnecting TSP along with results of the model quality tests overlaid with the results before the modification and associated simulation files, as described in paragraph (6)(a) of Section 6.2, Dynamics Model Development.  ERCOT shall review the submission within ten Business Days of receipt.  If additional time is necessary, ERCOT may extend the review period by up to twenty additional Business Days.  Upon completion of the review, ERCOT shall notify the Entity and the interconnecting TSP of one of the following: 
(a)	The modification is approved (e.g., no adverse impact on voltage or frequency ride-through performance);
(b)	The modification is approved upon completion of any required additional assessment (e.g., quarterly stability assessment and/or Subsynchronous Oscillation (SSO) assessment); or
(c)	The modification is rejected if the LCL is subject to the voltage ride-through requirements of Nodal Operating Guide Section 2.15 or the frequency ride-through requirements of Nodal Operating Guide Section 2.6.4 and ERCOT determines that the model performance indicates that the LCL does not meet one or both of those requirements.
[bookmark: _Toc198630440][bookmark: _Toc198653039]9.6	Initial Energization and Continuing Operations for Large Loads
(1)	Each Large Load shall meet the conditions established by ERCOT before proceeding to Initial Energization. These conditions may include, but are not limited to:
(a)	Inclusion of the Load in the Network Operations Model in accordance with Section 6.6, Modeling of Large Loads;
(b)	Verification that all required telemetry is operational and accurate;
(c)	Completion of the requirements of Section 5.3.5, ERCOT Quarterly Stability Assessment;
(d)	Completion and approval of any required Subsynchronous Oscillation (SSO) studies, SSO Mitigation Plan, SSO Countermeasures, and SSO monitoring, if required; and
(e)	Submission of a current Load Commissioning Plan (LCP) meeting the requirements of Section 9.2.4, Load Commissioning Plan.; and
(f)	Submission of the following to ERCOT and the TSP interconnecting a Large Computational Load (LCL): the applicable dynamic models for the “as-built” data and the data submitted for the ERCOT quarterly stability assessment under Section 5.3.5, along with a written statement and any necessary documentation clearly indicating any differences; results of the model quality tests of the “as-built” data overlaid with the results of the data submitted for the quarterly stability assessment; associated simulation files pursuant to paragraph (6) of Section 6.2, Dynamics Model Development; and an attestation confirming that the as-built data aligns with field settings.  ERCOT, in collaboration with the interconnecting TSP, shall review the submitted materials and determine whether the dynamic data is expected to adversely impact the results from the previous stability study.  ERCOT shall respond to the interconnecting TSP and the ILLE within ten Business Days of the submission, indicating whether the submission is approved, or if additional information is required.  If additional time is needed for review, ERCOT may extend this review period by an additional twenty Business Days and will notify the interconnecting TSP and the ILLE.
(2)	During continuing operations:
(a)	The Interconnecting Distribution Service Provider (DSP), Interconnecting Transmission Service Provider (TSP), or, if applicable, the Resource Entity shall notify ERCOT if it identifies that a Large Load has exceeded a limit on peak Demand established in the LCP. 
(b)	Pursuant to Section 9.2.3, Modification of Large Load Information, if an Interconnecting Large Load Entity (ILLE) modifies its facilities such that a previously provided dynamic load model is invalid, the ILLE shall notify and provide an updated model to the Interconnecting DSP and Interconnecting TSP that provides service to the Large Load. The Interconnecting DSP or Interconnecting TSP shall subsequently provide this updated dynamic load model to ERCOT or assist the Large Load in submitting the updated model directly to ERCOT.
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