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	Qualitative Benefits
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	· Duplicative testing could result in significant costs to Resource Entities due to the need for operating in out of the market conditions to complete testing. 
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3.3.2
Unit Reactive Capability Requirements

3.3.2.1
Unit Reactive Limits
The reactive capability curve for each unit on the ERCOT System shall be submitted to ERCOT through the Market Information System (MIS) Certified Area as part of the resource registration process.  The reactive capability curve normally uses the manufacturer’s capability curve (normally referred to as the “D-Curve”) as a base, and then modified to include limiting elements for the leading and lagging reactive output.  The limiting factors such as under-excitation limiters, over-excitation limiters, ambient temperature limitations across the MW range of the unit at the unit terminals or any other factor that limits the reactive output of the unit and is verifiable through engineering calculations or testing may be updated and provided on the reactive capability curve.  The corrected
 reactive capability curve establishes the ERCOT modeled reactive capability at the unit terminals.  Resources will provide these updated curves to ERCOT by submitting test information to the Net Dependable Capability and Reactive Capability (NDCRC) application located on the Market Information System (MIS) Secure Area.  Once approved by ERCOT per Section 3.5, ERCOT Implementation,  Resources will provide the updated curve by submitting changes to the appropriate ERCOT registration forms in accordance with Planning Guide 6.8.2 (9). ERCOT will include these changes in the future Network Operations and the Steady State Working Group (SSWG) models in their normal timelines.  ERCOT Operations and Planning and will use these curves for their studies. 
If ERCOT finds the submitted reactive capability curve or URL unreasonable, ERCOT will follow Section 3.5, ERCOT Implementation.  

3.3.2.2
Reactive Testing Requirements
(1)
Reactive testing may be performed as either “Coordinated”, or “Non-Coordinated”, the difference being the amount of notification provided to ERCOT and the TO, and level of their involvement in testing.

(a)
Coordinated Testing
(i)
Coordinated testing is the preferred method for new or larger-capacity units, as it provides a greater amount of coordination with ERCOT and the TO, allowing testing impacts and any potential adjustments to local voltage levels to be studied in advance.
(ii)
The QSE representing the resource requesting a Coordinated test must submit a test request to ERCOT and the TO via their QSE, by no later than 15:00, two days prior to the proposed test date.  ERCOT and the TO then have until 15:00 of the day prior to the proposed test date, to either approve or disapprove the test request.

(iii)
Both ERCOT and the TO have the right to deny or cancel a test at any time, if they feel that system reliability may be adversely impacted by the test. 
(iv)
The test requests should contain the proposed time and date of the test, type of test (leading or lagging), expected unit MW and MVAR output range during the test, and a copy of the reactive capability curve.

(b)
Non-Coordinated Testing

(i)
The QSE representing the resource requesting a Non-Coordinated test must inform ERCOT and the TO at least two hours prior to the proposed start of the test. 
(ii)
Both ERCOT and the TO have the right to deny or cancel a test at any time, if they feel that system reliability may be adversely impacted by the test.
(2)
Lagging Reactive Testing
(a)
It is recommended, but not required, that lagging reactive tests be performed when system voltage is low in the normal range, such as during high load periods.
(b)
Laggings tests should meet the following performance criteria:

(i)
Lagging Test 1:  Test at >95% of the unit’s seasonal HSL for at least 1 minute.  IRRs should test at >60%.Testing acceptance is if the unit achieved >90% of the unit’s CURL.  
(ii)
Lagging Test 2:  Test at >95% of the unit’s seasonal HSL for at least 1 hour. IRRs should test with at least 90% of inverters on-line. Testing acceptance is if the unit achieved >50% of the units CURL.  In lieu of the HSL requirement, 
(iii)
Lagging Test 3:  Test at no greater than 10% above the unit’s seasonal LSL for at least 1 minute.  Nuclear units are exempt from this test. Testing acceptance is if the unit achieved >50% of the unit’s URL.  
(iv)
Following one successful performance of each of  Tests 1, 2 and 3, observed operational data within 2 years of the verification date may be used to fulfill testing requirements, provided that test conditions and acceptance criteria are met.
 (3)
Leading Reactive Testing

(a)
Leading tests should meet the following performance criteria:
(i)
Leading Test 1:  Test at the unit’s normally expected real power output during light load conditions.  Testing acceptance is if the unit achieved >90% of the units URL.
(ii)
Leading Test 2:  Test at no greater than 10% above the unit’s seasonal LSL for at least 1 minute.  Nuclear units are exempt from this test. Testing acceptance is if the unit achieved >50% of the units URL.  
(iii)
Following one successful performance of each of  Tests 1 and 2, observed operational data within 2 years of the verification date may be used to fulfill testing requirements, provided that test conditions and acceptance criteria are met.



















(4)
In order to meet the test acceptance criteria, a Generation Resource, at its discretion, may utilize the capability of another Generation Resource in the same plant to offset the VAR impact of the testing unit, provided that acceptable voltage levels are maintained at the POI..  This circulation of VARs must leave the high side of the GSU of the unit being tested and flow through the GSU of the Generation Resource taking in the VARs.  Under no circumstances shall VARs be circulated between Generation Resources on the same low side bus.

(9)
The Resource Entity shall measure the tested reactive capability of the Generation Resource at those points identified in the test entry screen of the Net Demonstrated Capability Reactive Capability (“NDCRC”).  Test results shall be submitted via the NDCRC application in the MIS Certified Area.  All applicable fields in the application shall be completed.
(10)
The QSE representing a Generation Resource shall be responsible for scheduling reactive verification tests in accordance with the conditions outlined above.  If ERCOT does not issue a specific request for a Generation Resource reactive capability verification, the Generation Resource shall complete a reactive verification test or submittal of operating data demonstrating the data points required in this Section 3.3.2.2 at least every five years.

(11)
The unit’s reactive capability curve should be available in the Resource Entities control room, where the tests are conducted, at the QSE’s Real-Time/generation dispatch desk, and copies should be provided to ERCOT Operations.  During any test, the Generation Resource must maintain its generator cooling system at normal operating conditions. 
(12)
The Resource Entity representing a Generation Resource shall be responsible for the timely and accurate reporting of test results to ERCOT and the QSE representing the resource.  The Resource Entity representing a Generation Resource shall be responsible for the timely submittal to ERCOT of an updated reactive capability curve reflecting any known changes in the reactive output of the Generation Resource.  











3.5
ERCOT Implementation

(1)
Reactive test results shall be reviewed by ERCOT to determine the accuracy and consistency of the test data provided, and to determine the appropriateness of unit loading and system conditions during the test.  ERCOT shall have the right to order a re-test of the unit, if it determines there are significant discrepancies with the test data.

(2)
Reactive test results shall be reviewed by ERCOT to determine if the test met the applicable acceptance criteria.  If the test fails to meet the applicable acceptance criteria  ERCOT shall have the right to either order the Resource Entity to produce a new reactive capability curve, or to order a re-test of the unit.

(3)
If unit reactive capability appears to be limited to less than 90% of the reactive capability curve by unit controls or relays, ERCOT shall contact the Resource Entity and attempt to resolve the limitation.  ERCOT shall have the right to order the Resource Entity to produce a new reactive capability curve that reflects current operating limits.

(4)
URL data validated by test, or any new reactive capability curve produced by a Resource Entity in response to new operating limits, shall be implemented by ERCOT in its operational model within four 
weeks of receipt and resolution of the data.  ERCOT will provide such data to TSPs as Network Models after validation by ERCOT.
(5)
If any test fails to meet the applicable acceptance criteria, then observed operational data may not be used for subsequent testing until actual performance testing has met the acceptance criteria.
�We think the CURL is the updated curve from the Resource. The URL is the obligation required under VSS. So in some areas we feel the CURL should be kept when referring to the updated Reactive Curve which is being validated through testing.


�Confirmed this should be removed with Network Modeling


�


�Based on Network Modeling requirements.
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