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	Comments


Vestas is positive that the NOGRR245 proposals put forward by ERCOT can effectively address the challenges of analyzing the ability of inverter based resources to ride through frequency or voltage disturbances. They closely align with the IEEE Std 2800 that provides current industry best practice on conformance test and verification procedures for inverter based resources interconnecting to transmission systems. Our evaluation of the proposals reflects, to best of our knowledge today, our confidence in their ability to enhance grid resilience.
In our view, it should be straightforward to evaluate the current capabilities of existing plants, given that all Original Equipment Manufacturers (OEMs) have provided industry best practice simulation models in accordance with ERCOT's current rules and regulations – this will further help ERCOT do full plant level assessment and understand the risk which could be encountered in wide area studies. This approach enhances transparency and facilitates a robust assessment of the grid's readiness for the challenges posed by the new requirements in NOGRR-245. We encourage all stakeholders to collaborate and ensure the smooth implementation of these proposals for the benefit of grid reliability and the renewable energy industry at large.

Vestas acknowledges and appreciates ERCOT's clarification and modifications in response to the latest proposed requirements, as detailed in '245NOGRR-35 ERCOT Comments 081823_1'. ERCOT's dedication to addressing areas of high uncertainty by phasing out deadlines and providing extended exemptions for the most complex items, including legacy requirements up to 2028, reflects a commendable approach. Vestas supports ERCOT's mission to ensure the reliable operation of IBR while taking into consideration the technical constraints that our industry faces.

Vestas's evaluation of the requirements at turbine terminals indicates  that the capabilities of most of our current installed fleet meets the specified requirements, as detailed in the accompanying table with no hardware changes required. Vestas acknowledge that Section 2.9.1.1 of '245NOGRR-35 ERCOT Comments 081823_1' was beyond the scope of the RFI issued. Nevertheless, Vestas has chosen to include it in the assessment to apprise ERCOT of the capabilities inherent to our turbine variants. 
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Type 3 & 4

Type 1 and 2

NAMEPLATE MAX MWs 4674 MW 2865 MW 759 MW 288 MW

 2.6.2.1 (1) Frequency Ride Through curve Yes Yes Not Assessed No

2.6.2.1(3) Protection System Coordination Yes Yes Not Assessed No

2.6.2.1(3) Rate of Change of Frequency (RoCoF)   Yes Yes Not Assessed No

2.6.2.1 (4) Current injection settings Yes Yes Not Assessed No

2.6.2.1 (5) Controls system coordination Yes Yes Not Assessed No

2.6.2 (3) Filtered quantities/ time delay use Yes Yes Not Assessed No

2.9.1.2 (1) Table A VRT Curves Yes Yes Not Assessed No

2.9.1.2 (3) Protection System Coordination Yes Yes Not Assessed No

2.9.1.2 (4) Current injection settings Yes Yes Not Assessed No

2.9.1.2 (5) Controls system coordination Yes Yes Not Assessed No

2.9.1.2 (6) Filtered quantities/ time delay use Yes Yes Not Assessed No

2.9.1.2 (7) Multiple excursion requirements Yes Yes Not Assessed No

2.9.1.2 (8) Phase Angle Jump  Yes Yes Not Assessed No

2.9.1.1 (1) Table A and C VRT Curves No Yes Not Assessed No

2.9.1.1 (3) Protection System Coordination Yes Yes Not Assessed No

2.9.1.1 (4) Current injection settings Yes Yes Not Assessed No

2.9.1.1 (5) Controls system coordination Yes Yes Not Assessed No

2.9.1.1 (6) Filtered quantities/ time delay use Yes Yes Not Assessed No

2.9.1.1 (7) Multiple excursion requirements Yes Yes Not Assessed No

2.9.1.1 (8) Phase Angle Jump  Yes Yes Not Assessed No

------------------Aditional to RFI------------------


Several of the retired Type 3 and 4 models have not undergone assessment due to Vestas' limited resources, lack of field test data, and hardware-in-the-loop systems. Additionally, these models hold a smaller market presence compared to other active technologies. Nonetheless, Vestas anticipates that these types could align with the compliance standards of the present Type 3 and 4 turbines, based on comprehensive plant analysis yet to be performed.
Considering our evaluation, Vestas respectfully offers the following recommendations:

1. Vestas’ preliminary studies indicate that, even with current technology, compliance with the current NOGRR-245 draft is not only feasible but can be achieved with software changes or no updates to Type3 turbines for meeting legacy requirements.

2. Similarly, Vestas findings indicate that it is not only possible but practical to comply with the current NOGRR-245 draft with limited to no updates to Type4 turbines to meet preferred requirements, considering an appropriate BoP design of the wind power plant.
3. To further enhance clarity and ensure successful implementation, we seek clarification on the test conditions and deliverables to evaluate various requested features, such as attestations, simulation reports, plant or turbine-level simulations, and more.

4. Vestas kindly requests ERCOT to collaborate with Original Equipment Manufacturers (OEMs) to fortify simulation requirements and test procedures, ultimately ensuring the proper performance and modeling capabilities. Example given, that there are existing modeling challenge pertaining to Rate of Change of Frequency (ROCOF) due to auxiliary electrical systems.
5. Vestas recognizes the vital role of NOGRR-245 within the industry and appreciates its alignment with IEEE2800. We anticipate that as the industry evolves, more stringent requirements will be introduced in subsequent versions of IEEE2800 (version 2 and IEEE2800.2), marking a significant and positive step forward for the renewable energy sector.
6. Vestas foresees that other ISOs in the United States and Canada will begin implementing new standards, either in part or in full, based on IEEE 2800. Thus, ERCOT's introduction of NOGRR-245 is just the initial shift in industry requirements, with numerous others anticipated to follow in other ISOs.

In preparing this response, Vestas is committed to contributing constructively to the ongoing dialogue while ensuring that our communication is transparent and valuable. However, it is essential to understand that our response is based on our current understanding and evaluation of NOGRR245 and associated material and appreciate ERCOT’s effort to provide us with further guidance.. 
This public document was based on proprietary and sensitive information regarding the capabilities of the technology produced and manufactured by Vestas. The assessments and conclusions presented herein are based on empirical data derived from tests conducted under very specific laboratory conditions. It is imperative for recipients of this information to note the following:

1. Laboratory Conditions: All lab tests were conducted assessing requirements at turbine terminals, with a simplified and generic Balance of Plant (BoP) effect taken into consideration. The tests and subsequent assessments were carried out in a controlled environment to simulate realistic but stable conditions. These results may not account for multiple phenomena that could occur simultaneously in real-world power systems. 
2. Power Plant Layout Assumption: The data and results assume that the turbine power converters are operating in a typical power plant layout. Any deviation from this assumed layout may lead to variations in the performance and capabilities of the technology. Proper simulation conditions and assumptions must be considered to ensure validity. Additionally, an accurate model representation of IBR is essential for a precise understanding of system performance. Moreover, the inclusion and proper modeling of BoP (Balance of Plant) components, which encompasses elements such as the transformer and its saturation characteristics, cable layouts, and surge arresters, are crucial to the overall system assessment.
3. Grid Conditions: The conclusions drawn from the assessments assume that the grid conditions are in alignment with the design and configuration specifications for which the plant was originally designed. Performance under different grid conditions where specific plant tuning was required to mitigate conditions such as Weak Grid Conditions, SSR mitigation, etc. has not been evaluated in the scope of this assessment. Further it is Vestas recommendation to ensure that evaluation of the most critical high risk phenomenas takes precedence when requirements are considered and site specific tuning is made.
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