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	Action
	Recommended Approval

	Timeline
	Normal
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	July 1, 2022

	Priority and Rank Assigned
	Not Applicable

	Nodal Operating Guide Sections Requiring Revision 
	2.6.3, Frequency Ride-Through Requirements for DC Ties (new)

2.10, Voltage Ride-Through Requirements for DC Ties (new)

	Related Documents Requiring Revision/Related Revision Requests
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	Revision Description
	This Nodal Operating Guide Revision Request (NOGRR) establishes frequency and voltage ride-through requirements for new Direct Current Ties (DC Ties) interconnecting to the ERCOT System after January 1, 2021, and certain DC Ties that will be modified.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements

[image: image4.wmf]

  Administrative
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  Regulatory requirements
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  Other:  (explain) Addresses future potential operational issues associated with DC Ties. 
(please select all that apply)

	Business Case
	This NOGRR is proposed to address reliability concerns identified as ERCOT has continued to assess the potential impacts of new or retrofitted DC Ties with other Interconnections.  The inability of some Inverter-Based Resources (IBRs) to ride through system disturbances in addition to recent guidance emerging from Institute of Electrical and Electronics Engineers (IEEE) P2800, IEEE Draft Standard for Interconnection and Interoperability of Inverter-Based Resources (IBR) Interconnecting with Associated Transmission Electric Power Systems, also contributed to the need and content of this NOGRR. 

As Nodal Protocol Revision Request (NPRR) 1098, Direct Current Tie (DC Tie) Reactive Power Capability Requirements, and NOGRR234, Related to NPRR1098, Direct Current Tie (DC Tie) Reactive Power Capability Requirements, identified the reactive power requirements for new or retrofitted DC Ties, these ride-through requirements will help ensure that such reactive support is available immediately after a system disturbance when needed most.

This NOGRR extends frequency and voltage ride-through requirements to certain DC Ties.  Similar requirements were recently extended to Energy Storage Resources (ESRs).  The ride-through conditions for which a DC Tie should be designed and perform are presented in tables similar to what is described in IEEE P2800.  ERCOT is limiting these requirements to any new DC Ties energized after January 1, 2021, and any existing DC Tie that is modified by increasing the physical capacity of the DC Tie by 20 MW or more or by changing the power converter associated with the DC Tie, unless the replacement is in-kind.  While existing DC Ties are not required to meet these requirements, they are encouraged to do so if technically feasible.

	ROS Decision
	On 3/3/22, ROS voted to table NOGRR240 and refer the issue to the Dynamics Working Group (DWG), Operations Working Group (OWG), and Planning Working Group (PLWG).  There was one abstention from the Independent Generator (Luminant) Market Segment.  All Market Segments participated in the vote.

On 4/7/22, ROS voted to recommend approval of NOGRR240 as revised by ROS.  There was one abstention from the Independent Generator (Luminant) Market Segment.  All Market Segments participated in the vote.

On 5/5/22, ROS voted unanimously to endorse and forward to TAC the 4/7/22 ROS Report and 2/16/22 Impact Analysis for NOGRR240.  All Market Segments participated in the vote.

	Summary of ROS Discussion
	On 3/3/22, ERCOT Staff presented NOGRR240.  Participants requested further review by DWG, OWG, and PLWG.
On 4/7/22, participants discussed that working groups had reviewed NOGRR240 and had no objections to the language, and recommended correction to a typographical error in Table B of Section 2.10.

On 5/5/22, there was no discussion.

	TAC Decision
	On 5/25/22, TAC voted unanimously to recommend approval of NOGRR240 as recommended by ROS in the 5/5/22 ROS Report.  All Market Segments participated in the vote.

	Summary of TAC Discussion
	On 5/25/22, there was no discussion.

	ERCOT Opinion
	ERCOT supports approval of NOGRR240.

	ERCOT Market Impact Statement
	ERCOT Staff has reviewed NOGRR240 and believes the market impact for NOGRR240 clarifies minimum operational performance by establishing frequency and voltage ride-through requirements for new or retrofitted DC Ties thereby addressing potential reliability concerns as ERCOT continues to assess the impacts of new or retrofitted DC Ties.
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2.6.3
Frequency Ride-Through Requirements for Direct Current Ties (DC Ties)

(1)
The following Direct Current Ties (DC Ties) are subject to the frequency ride-through requirements specified in this section:

(a) 
Any DC Tie with an initial energization date after January 1, 2021.

(b)
Any DC Tie that is modified by increasing the physical capacity of the DC Tie by 20 MW or more or by changing the power converter associated with the DC Tie, unless the replacement is in-kind.

(2)
The owner of a DC Tie meeting the applicability requirements of paragraph (1) above shall ensure the DC Tie rides through the frequency conditions specified in the following table:
	Frequency              (Hz)
	Minimum Ride-through Time

(seconds)

	 f > 61.8
	No ride-through requirements

	61.2 < f ≤ 61.8
	299

	58.8 ≤ f ≤ 61.2
	continuous

	57.0 ≤ f < 58.8
	299

	f < 57.0
	No ride-through requirements


(3)
Nothing in paragraph (2) above shall be interpreted to require a DC Tie to trip for frequency conditions beyond those for which ride-through is required. 
(4)
The owner of a DC Tie meeting the applicability requirements of paragraph (1) above shall ensure any protective over- or under-frequency relay for the DC Tie is set to enable the DC Tie to ride through any frequency condition beyond those defined in paragraph (2) above to the maximum extent possible within the DC Tie’s capability.
2.10
Voltage Ride-Through Requirements for DC Ties

(1)
The following Direct Current Ties (DC Ties) are subject to the voltage ride-through requirements specified in this section:

(a) 
Any DC Tie with an initial energization date after January 1, 2021.

(b)
Any DC Tie that is modified by increasing the physical capacity of the DC Tie by 20 MW or more or by changing the power converter associated with the DC Tie, unless the replacement is in-kind.

(2)
The owner of a DC Tie meeting the applicability requirements of paragraph (1) above shall ensure the DC Tie rides through the root-mean-square voltage conditions specified in Table A and the instantaneous phase voltage conditions specified in Table B, as measured at the DC Tie’s Point of Interconnection Bus (POIB):

Table A

	Root-Mean-Square Voltage            
(p.u. of nominal)
	Minimum Ride-Through Time

(seconds)

	V > 1.20
	No ride-through requirements

	1.10 < V ≤ 1.20
	1.0

	0.90 ≤ V ≤ 1.10
	continuous

	0.70 ≤ V < 0.90
	6.0

	0.50 ≤ V < 0.70
	3.0

	0.25 ≤ V < 0.50
	1.2

	V < 0.25
	0.16


Table B

	Instantaneous Phase Voltage

(p.u. of nominal)
	Minimum Ride-Through Time

(ms)

	V > 1.80
	No ride-through requirements

	1.70 < V ≤ 1.80
	0.2

	1.60 < V ≤ 1.70
	1.0

	1.40 < V ≤ 1.60
	3.0

	1.20 < V ≤ 1.40
	15.0


(3)
Nothing in paragraph (2) above shall be interpreted to require a DC Tie to trip for voltage conditions beyond those for which ride-through is required.  

(4)
The owner of a DC Tie meeting the applicability requirements of paragraph (1) above shall ensure any protective over- or under-voltage relay for the DC Tie is set to enable the DC Tie to ride through any voltage condition beyond those defined in paragraph (2) above to the maximum extent possible within the DC Tie’s capability.
(5)
A DC Tie shall not cease injecting electric current during any period in which ride-through is required pursuant to paragraph (2) and paragraph (4) above.  A DC Tie shall return to the pre-disturbance level of real power transfer within 1 second of POIB voltage recovery to normal operating range.
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