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	NOGRR Number
	132
	NOGRR Title
	Automatic Under-Voltage and Under-Frequency Load Shedding Protection Systems – Load Restoration

	Timeline
	Normal
	Action
	Approved

	Date of Decision
	February 26, 2015

	Effective Date
	March 1, 2015

	Priority and Rank Assigned
	Not applicable.

	Nodal Operating Guide Sections Requiring Revision
	2.6.1, Automatic Firm Load Shedding 

6.2.6.3.6, Automatic Under-Voltage Load Shedding Protection Systems

	Other Binding Documents Requiring Revision or Related Revision Requests 
	None.

	Revision Description
	This Nodal Operating Guide Revision Request (NOGRR) adds a requirement for Under-Frequency Load Shedding (UFLS) and Under-Voltage Load Shedding (UVLS) systems Load restoration coordination consistent with that of manually shed Load for Energy Emergency Alert (EEA) Level 3 or a Constraint Management Plan (CMP).

	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
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)
Paragraph (4) of Section 11.4, Mitigation Plan, states, “Restoration of any Load shed by executing the Mitigation Plan shall be coordinated with ERCOT.”  To improve reliability of the ERCOT System, ERCOT proposes similar language in Section 6.2.6.3.6 to provide a reasonable level of assurance that Load restoration will not exceed capability limits of Generation Resources or Transmission Facilities.   Additionally, ERCOT proposes to use similar language in paragraph (5) of Section 2.6.1 for consistency and clarity that coordination is expected for any of the Load shed restoration with UFLS, UVLS, or Constraint Management Plans with Load shed.

	Procedural History
	· On 5/13/14, NOGRR132 and an associated Impact Analysis were posted.
· On 6/25/14, the Operations Working Group (OWG) considered NOGRR132.
· On 7/22/14, OWG again considered NOGRR132.
· On 8/19/14, OWG considered the 7/22/14 OWG Report and Impact Analysis for NOGRR132.
· On 10/6/14, ROS considered NOGRR132.
· On 1/8/15, ROS again considered NOGRR132.
· On 1/22/15, CNP comments were posted.
· On 1/26/15, OWG again considered NOGRR132.
· On 2/5/15, ROS again considered NOGRR132.
· On 2/26/15, TAC considered NOGRR132.

	OWG Decision 
	On 6/25/14, OWG was in consensus to table NOGRR132. 
On 7/22/14, OWG was in consensus to recommend approval of NOGRR132 as submitted. 
On 8/19/14, OWG was in consensus to endorse and forward the 7/22/14 OWG Report and Impact Analysis for NOGRR132 to ROS.
On 1/26/15, OWG was in consensus to endorse and forward the 8/19/14 OWG Report as amended by the 1/22/15 CNP comments and revised by OWG and Impact Analysis for NOGRR132 to ROS.

	Summary of OWG Discussion
	On 6/25/14, NOGRR132 was tabled to allow additional time for Market Participants to revise the language related to Load restoration.
On 7/22/14, there was no discussion.

On 8/19/14, there was no discussion.

On 1/26/15, participants agreed upon the importance of Entities coordinating with ERCOT and proposed changes to the language accordingly.

	ROS Decision
	On 10/6/14, ROS unanimously voted to table NOGRR132.  All Market Segments were present for the vote.

On 1/8/15, ROS unanimously voted to remand NOGRR132 to OWG for further review.  All Market Segments were present for the vote.

On 2/5/15, ROS unanimously voted to recommend approval of NOGRR132 as recommended by OWG in the 1/26/15 OWG Report.

	Summary of ROS Discussion
	On 10/6/14, participants asked for additional time for clarification of what Load systems are included under the UVLS definition.

On 1/8/15, participants noted that additional review of NOGRR132 was needed and requested it be remanded to OWG for further consideration.

On 2/5/15, participants reviewed the 1/22/15 CNP comments.

	TAC Decision 
	On 2/26/15, TAC unanimously voted to approve NOGRR132 as recommended by ROS in the 2/5/15 ROS Report.  All Market Segments were present for the vote.  

	Summary of TAC Discussion
	On 2/26/15, there was no discussion. 


	Business Case

	Qualitative Benefits
	· Improved reliability by documenting and requiring Load shed as a result of UVLS to be restored to a level that would not overload limits.
· Aligns with current ERCOT business practices. 

· Clarifies rules as current rules provide specific language surrounding Load restoration for UFLS, CMPs, and EEA Level 3 Load shed instructions, but does not specifically address UVLS Load shed restoration.  Language clarifies there is an expectation to coordinate with ERCOT.

	Quantitative Benefits
	

	Impact to Market Segments
	

	Credit Implications
	

	Other
	


	Sponsor

	Name
	Stephen Solis

	E-mail Address
	ssolis@ercot.com

	Company
	ERCOT 

	Phone Number
	(512) 248-6772

	Cell Number
	

	Market Segment
	Not applicable.


	Market Rules Staff Contact

	Name
	Brian Manning

	E-Mail Address
	Brian.manning@ercot.com

	Phone Number
	512-248-3937


	Comments Received

	Comment Author
	Comment Summary

	CNP 012215
	Proposed changes to clarify the language.


	Proposed Guide Language Revision


2.6.1
Automatic Firm Load Shedding

(1)
At least 25% of the ERCOT System Load that is not equipped with high-set under-frequency relays shall be equipped at all times with provisions for automatic under-frequency load shedding.  The under-frequency relays shall be set to provide Load relief as follows:

	Frequency Threshold
	Load Relief

	59.3 Hz
	5% of the ERCOT System Load

(Total 5%)

	58.9 Hz
	An additional 10% of the ERCOT System Load

(Total 15%)

	58.5 Hz
	An additional 10% of the ERCOT System Load

(Total 25%)


(2)
With the assistance of applicable Transmission Service Providers (TSPs), ERCOT will, prior to the peak each year, survey each Distribution Service Provider’s (DSP’s) compliance with the automatic Load shedding steps above, and report its findings to the Technical Advisory Committee (TAC).  For minimum compliance, DSPs are obligated to meet the prescribed percent values at all times.  It is not permitted to use rounding to meet the minimum.  ERCOT will direct a review of the automatic firm Load shedding program whenever warranted by conditions.  At a minimum, this review will follow the Reliability and Operations Subcommittee (ROS) directed dynamic simulations of automatic firm Load shedding conducted at five-year intervals beginning in the Summer of 2001.

(3)
Additional under-frequency relays may be installed on Transmission Facilities with the approval of ERCOT provided the relays are set at 58.0 cycles or below, are not directional, and have at least 2.0 seconds time delay.  A DSP may by mutual agreement arrange to have all or part of its automatic Load shedding requirement performed by another entity.  ERCOT will be notified and provided with the details of any such arrangement prior to implementation.

(4)
DSPs shall ensure, to the extent possible, and under the direction of ERCOT, that Loads equipped with under-frequency relays are dispersed geographically throughout the ERCOT Region to minimize the impact of Load shedding within a given geographical area.  Customers equipped with under-frequency relays shall be dispersed without regard to which Load Serving Entity (LSE) serves the customer.  DSPs shall ensure that the under-frequency relays connected to each Load will operate with a fixed time delay of no more than 30 cycles.  Total time from the time when frequency first reaches one of the values specified above to the time Load is interrupted should be no more than 40 cycles, including all relay and breaker operating times.  If the frequency drops below 58.5 Hz, ERCOT shall determine additional steps to continue operation.

(5)
If a loss of Load occurs due to the operation of under-frequency relays, a Transmission Operator (TO) designated by a DSP to shed Load may rotate the physical Load interrupted to minimize the duration of interruption experienced by individual Customers or to restore the availability of under-frequency Load-shedding capability.  In no event shall the initial total amount of Load without service be decreased by a TO without the approval of ERCOT.   TOs, in coordination with DSPs, shall make every reasonable attempt to restore Load, either by automatic or manual means, to preserve system integrity.  Restoration of any Load shed by Under-Frequency Load Shedding (UFLS) systems shall be coordinated with ERCOT.  
(6)
Whenever possible, TOs and DSPs shall not manually drop Load connected to under-frequency relays during the implementation of Level 3 of an Energy Emergency Alert (EEA).

6.2.6.3.6
Automatic Under-Voltage Load Shedding Protection Systems

(1)
Automatic Under-Voltage Load Shedding (UVLS) systems are classified as protective relay systems. The maintenance requirements, discussed in Section 6.2.5, Maintenance and Testing Requirements for ERCOT System Facilities, apply to UVLS protection systems as well.

(2)
The requirement for under-voltage relaying shall be determined by system studies performed/administered by ERCOT designated working groups or equipment owners. The system studies should indicate the following:
(a)
Amount of Load to be shed to restore voltage to minimum acceptable level or higher;

(b)
The minimum and maximum time delay allowed before automatically shedding Load;

(c)
The voltage level(s) at which to initiate automatic relay operation; and

(d)
The location(s) for effectively applying UVLS protection systems.

(3)
Automatic UVLS protection systems need not be duplicated.

(4)
Analyses shall be performed on UVLS schemes by working groups and/or equipment owners as assigned by ERCOT to demonstrate that they are expected to act before generators trip Off-Line due to the protective relay requirements, as specified in paragraph (3)(a) of Section 2.9, Voltage Ride-Through Requirements for Generation Resources.  A specific exemption from this analysis requirement may be provided by the ROS.

(5)
Under-voltage protection systems shall be designed to coordinate with other protective devices and control schemes during momentary voltage dips, sustained faults, low voltages caused by stalled motors, motor starting, etc.

(6)
Automatic Load restoration for an UVLS operation is not currently utilized in ERCOT.

(7)
The UVLS scheme shall be designed to ensure reliable operation and to prevent false tripping.

(8)
In addition, protective relaying for Generation Resources must be designed to meet Voltage Ride-Through (VRT) criteria as detailed in Section 2.9.

(9) 
Restoration of any Load shed by UVLS shall be coordinated with ERCOT.
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