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	Comments


ERCOT submits these comments to clarify language in paragraph (1) of Section 2.9.1, Additional Voltage Ride-Through Requirements for Wind-powered Generation Resources.  

	Revised Proposed Guide Language


2.9
Voltage Ride-Through Requirements for Generation Resources
1) The facility’s generation machine characteristics and plant design shall incorporate the firm Load shedding philosophy and criteria defined in this section.  Inherent in this philosophy is the idea that all generators remain On-Line until all steps of firm Load shedding have been executed. 
2) Generation Resources must be designed and generation voltage relays must be set to remain connected to the transmission system during the following operating conditions:

(a)
Generator terminal voltages are within 5% of the rated design voltage and volts per hertz are less than 105% of generator rated design voltage and frequency;

(b)
Generator terminal voltage deviations exceed 5% but are within 10% of the rated design voltage and persist for less than ten seconds;

(c)
Generator volts per hertz conditions are less than 116% of generator rated design voltage and frequency and last for less than 1.5 seconds;

(d)
A transmission system fault (three-phase, single-phase or phase-to-phase), but not a generator bus fault, is cleared by the protection scheme coordinated between the Generation Entity and the Transmission Service Provider (TSP) on any line connected to the generator’s transmission interconnect bus, provided such lines are not connected to induction generators described in paragraph (9) of Protocol Section 3.15, Voltage Support; and

(e)
In the case of a generator bus fault or a primary transmission system relay failure, the generator protective relaying may clear the generator independent of the operation of any transmission protective relaying.
3) Generating Resources required to provide Voltage Support Service (VSS) shall have and maintain the following capability:

(a)
Over-excitation limiters shall be provided and coordinated with the thermal capability of the generator field winding and protective relays in order to permit short-term reactive capability that allows at least 80% of the unit design standard (ANSI C50.13-1989), as follows:

Time (seconds)

10
30
60
120

Field Voltage %

208
146
125
112

After allowing temporary field current overload, the limiter shall operate through the automatic AC voltage regulator to reduce field current to the continuous rating.  Return to normal AC voltage regulation after current reduction shall be automatic.  The over-excitation limiter shall be coordinated with the over-excitation protection so that over-excitation protection only operates for failure of the voltage regulator/limiter.

(b)
Under-excitation limiters shall be provided and coordinated with loss-of-field protection to eliminate unnecessary generating unit disconnection as a result of operator error or equipment malfunction.

4) Generation Resources shall have protective relaying necessary to protect its equipment from abnormal conditions as well as to be consistent with protective relaying criteria described in Section 6.2.5.3.4, Generator Protection and Relay Requirements.

5) The Voltage Ride-Through (VRT) requirements do not apply to faults that occur between the generator terminals and the transmission voltage side of the Generator StepUp (GSU) transformer, or when clearing the fault effectively disconnects the Generation Resources from the ERCOT System. 

2.9.1
Additional Voltage Ride-Through Requirements for Wind-powered Generation Resources
1) All Wind-poweredGeneration Resources (WGRs) shall comply with Section 2.9, Voltage Ride-Through Requirements for Generation Resources, and the following:  

a) WGRs that are part of a Standard Generation Interconnection Agreement (SGIA) signed on or after November 1, 2008 shall comply with this section. 
b) WGRs that are part of an SGIA signed prior to November 1, 2008 are not required to comply with the VRT requirements as outlined in this section, with the following provisions:
(1) Individual wind turbines may be replaced with identical turbines (the same model and size) up to a cumulative nameplate capacity of ten (10) MW over the life of the facility as long as the VRT capability of the WGR is maintained or improved, after which all turbine replacements shall comply with the VRT requirements as outlined in this section.  
(2) All wind turbine replacements with non-identical turbines (a different model or size) and all new wind turbine installations shall comply with the VRT requirements as outlined in this section.  
c) Notwithstanding any of the foregoing provisions, VRT capability of WGRs shall be maintained or improved over time.. 
d) WGRs shall provide a status of compliance to ERCOT System Planning upon request. 
2) WGRs are required to set generator voltage relays to remain in-service during all transmission faults (no more than nine cycles) and to allow the system to recover in accordance with Figure 1, Default Voltage Ride-Through Boundaries For WGRs, below.  Faults on individual phases with delayed clearing (zone 2) may result in phase voltages outside this boundary but if the phase voltages remain inside this boundary then generator voltage relays are required to be set to remain connected and recover in accordance with Figure 1. 

3) WGRs shall remain interconnected during three-phase faults on the ERCOT System for a voltage level as low as zero volts with a duration of nine cycles as measured at the Point of Interconnection (POI) unless a shorter clearing time requirement for a three-phase fault specific to the generating plant POI is determined by and documented by the TSP in conjunction with the SGIA.  The clearing time requirement shall not exceed nine cycles.  

4) WGRs may be tripped Off-Line after the fault clearing period if this action is part of an approved Special Protection Systems (SPSs).

5) VRT requirements may be met by the performance of the generators; by installing additional reactive equipment behind the POI; or by a combination of generator performance and additional equipment behind the POI.  VRT requirements may be met by equipment outside the POI if documented in the SGIA. 

6) If the WGR fails to comply with the clearing time or recovery VRT requirement, then the WGR and the TSP shall be required to investigate and report to ERCOT on the cause of the WGR trip, identifying a reasonable mitigation plan and timeline. 
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High Voltage  Boundary  


[image: image2.emf]Figure 1: Default Voltage Ride-Through Boundaries For WGRs. The default clearing period is nine cycles or 0.15 seconds. Recovery time to +/-10% of per unit voltage should be within 105 cycles, or 1.75 seconds. WGRs should not trip for system voltages within the boundary.
3.3
Resource Entities 

(1)
The operation of a Generation Resource shall conform to the requirements of the Protocols, North American Electric Reliability Corporation (NERC) Reliability Standards and these Operating Guides.  As prescribed in Protocol Sections, 3.7.1.1, Generation Resource Parameters, 3.7.1.2, Load Resource Parameters, and 3.10.7.2, Modeling of Resources and Transmission Loads, the Qualified Scheduling Entities (QSEs) and Resource Entities shall provide ERCOT and the Transmission Service Provider (TSP) with modeling information describing each Generation and Load Resource.   

(2)
As prescribed in Protocol Section 3.10.7.1.4, Transmission and Generation Resource Step-Up Transformers, Resource Entities will provide information on Generator Step-Up (GSU) transformers to TSPs.  

 (3)
As prescribed in Protocol Sections 3.10.7.5, Telemetry Criteria, 6.5.5.2, Operational Data Requirements, and 8, Performance Monitoring, the QSE reporting for a Resource Entity shall provide operational information for generation facilities greater than  10 MW.  

(4)
At a minimum, a Resource Entity shall notify ERCOT and the QSE of the following:

(a)
60 days prior to implementation of any planned equipment changes that affect the reactive capability of an operating Generation Resource.

(b)
Any such changes that decrease the reactive capability of the Generation Resource below the required level and changes that decrease the Voltage Ride-Through (VRT) capability of the plant must be approved by ERCOT prior to implementation;

(c)
As soon as practicable when high reactive loading or reactive oscillations on Generation Resources are observed; and

(d)
As soon as practicable when a Generation Resource trips Off-Line due to voltage or reactive problems. 

 (5)
When scheduled to ERCOT, Resource Entities shall be staffed or monitored 24x7, by personnel capable of making operating decisions.  Each Resource Entity shall designate an Authorized Representative as defined in Protocol Section 2.1, Definitions.  This applies to all:

(a)
Generation Resources greater than ten MW; and  

(b)
Load Resources.

(6)
The Resource Entity shall implement the following in a reliable and safe manner and in accordance with the switching procedure of the directly connected TSP:

(a)
Synchronizing of the generation to the ERCOT System; and

(b)
Transmission switchyard switching or clearances.

(7)
Any Resource or Customer-owned switching device that can interrupt flow through network transmission equipment, 60 kV or greater in nominal voltage, must have an agreement with the Transmission Operator (TO) to schedule Outages on, and perform emergency switching of, the device.

(8)
The Generation Resource specifically licensed by a federal regulatory agency shall, through its QSE representative, provide any applicable grid interconnection and performance licensing requirements to ERCOT and the TSP to which the licensee is connected.  
(9)
The TSP is obligated to incorporate any such licensing requirements into its planning and operations, and ERCOT shall support such requirements.  Both ERCOT and the TSP will create necessary procedures for satisfying these requirements.  Such procedures will include provisions to notify the facility licensee through its QSE of any requirements that cannot be satisfied.
(10)
Any proposal for revision of this Operating Guide and the procedures incorporating the licensee requirements that would diminish the obligation or ability of ERCOT or the TSP to support these requirements shall be provided to the licensee through its QSE to afford it an opportunity for review and response.  Any such proposal that is approved, as a result of which the licensee is required to implement changes to meet its license requirements or to seek amendment to its license, shall become effective no sooner than six months following the approval.  

(11)  
Resource Entities must provide Resource-owned Transmission Elements data requirements as prescribed in Protocol Section 3.10.7, ERCOT System Modeling Requirements.  Additional distribution voltage level devices and connectivity may be required as well to adequately represent the modeling of the Resource within ERCOT computer systems.

6.2.5.3.6
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 6.2.4, 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, 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 criteria as detailed in Section 2.9, Voltage Ride-Through Requirements for Generation Resources.
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