FAQ’s for Reactive Testing: (1st Iteration)

85.
Define and explain (with details and/or graphics) the Unit Reactive Limit (URL)

Over Excitation: Lagging Reactive 

Lagging Reactive output is defined as VARs pushed onto the system: 
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Under Excitation: Leading Reactive 

Leading Reactive output is defined as VARs taken from the system: 
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Images from IEEE PES-PSRC Paper “COORDINATION OF GENERATOR PROTECTION WITH GENERATOR EXCITATION CONTROL AND GENERATOR CAPABILITY”

87.
What methodology should a RE use to delineate the points in the bottom section of the NDCRC form, given that the test is only at one "point" along the D-Curve?  Should we “extrapolate” a new curve, perhaps one that is concave to the original?  How should the new D-Curve be constructed if the unit does not achieve 90% of the URL?

In the event that preliminary analysis results and/or testing results in the unit not meeting the limits of the manufacturer defined URL then a CURL can be defined through testing. 

a. The limiting component for the reactive capability of the unit for leading and lagging should be identified on the CURL in accordance with Nodal Operating Guide 3.3.2.1. 

b. All actions to mitigate the most limiting conditions during testing should be documented and submitted with the defined CURL.

c. When there is significant change to the reactive capability of the unit. Sufficient documentation of the cause should be attached to the form in NDCRC and referenced in the “General Comments” section. 

For compliance the modified CURL should reflect the maximum reactive capability of the unit. 

Once the CURL is defined, the maximum leading and lagging reactive tests forms should be submitted in NDCRC. When test submittals are approved the RARF should be updated accordingly to reflect the new CURL. 

90.
Is there a diagram or schematic that explains the points where "Tested Reactive Capability" should be measured?

The points where tested reactive capability should be measured is defined in the Nodal Operating Guides section 3.3.2.  

The Resource Entity shall measure the tested reactive capability on the Generation Resource output terminals.  The value recorded shall represent the gross MVAr output of the Generation Resource.  This value shall have the Generation Resource’s auxiliary reactive consumption deducted from the Generation Resource’s gross reactive output.  

Since WGR are modeled at the collector bus on the low side of the GSU it was determined the gross reactive output would be the measured value at the collector bus with no static reactive devices included. 
91.
When should an RE conduct a coordinated test versus an uncoordinated test?
If a RE is unable to test within 90% of the URL/CURL with a “non-coordinated” test then a “coordinated” test should be performed. 
For a “coordinated” test the following actions must be performed:

d. ERCOT and TSP given a minimum of 48 hour notice of testing.  

e. Included in the notice:

i. Date of Testing 

ii. MVAR leading and/or Lagging that will be exposed to the transmission system during the test 

iii. Estimated MW output 

f. TSP given confirmation prior to test date that system conditions can be made favorable for a specified  leading or lagging reactive test on the requested test date and approves reactive testing

g. ERCOT approves reactive testing 

For initial testing the RE determine whether “coordinated” or “non-coordinated” reactive capability testing is appropriate. For additional information for “coordinated” and “non-coordinated” refer to Nodal Operating Guides section 3.3.2.3 and 3.3.2.2. 

40.   Test approval and notification
a.
Process & timeframe for ERCOT to review & respond


Processing time currently varies depending on time of year. 


Processing time is between 2 weeks to a month.

ERCOT currently sends notifications of a failed test after the review is complete and there is no automatic response for approved tests in NDCRC. 

ERCOT is currently working to implement automatic notifications that a review is complete whether the test is approved or rejected. 


The projected implementation is by May 1st. 

b.
Re-testing 

Re-testing is determined on an individual basis with multiple contributing factors. 
Once a test has been rejected in NDCRC it is the QSE and RE responsibility to contact the Client Services representative for next steps. 
c.
Compliance status during re-tests

Valid test results submitted biennially in NDCRC are required for compliance with Nodal Protocol 8.1.1.2.1.4. 
During retests the units are considered as working toward compliance with Nodal Protocols. 
82.       The NDCRC application contains certain Business Rules that do not allow a Resource Entity or QSE to enter values outside a pre-determined range.  However, when actual test results fall outside of those ranges, should the Resource Entity or QSE submit arbitrary values for the test results and provide the real test results in the comments box on the NDCRC application?
The arbitrary values the RE/QSE should use are +/- 0.01 for fields where the actual values cannot be entered. Sufficient documentation for the cause of limited reactive capability for the unit should be attached to the form in NDCRC and referenced in the “General Comments” section. 
45.
Reactive testing requirements
a.
There is a need to define the data that should be telemetered to ERCOT during the test.


Gross real and reactive power should be telemetered during the test. 

The points where tested reactive capability should be measured is defined in the Nodal Operating Guides section 3.3.2.  

b.
Definition and measurement location of the following terms:

i.
Generator Gross MW & MVARs 
The Resource Entity shall measure the tested reactive capability on the Generation Resource output terminals.  The value recorded shall represent the gross MVAr output of the Generation Resource.  This value shall have the Generation Resource’s auxiliary reactive consumption deducted from the Generation Resource’s gross reactive output.  

Since WGR are modeled at the collector bus on the low side of the GSU it was determined the gross reactive output would be the measured value at the collector bus with no static reactive devices included.

ii.
Generator Net MW & MVArs 

Gross generation less station auxiliary Load or other internal unit power requirements metered at or adjusted to the Point of Interconnection (POI) with the ERCOT Transmission Grid at the common switchyard.

c.
There should be a clear message to the exsting generators to review their current “Corrected Unit Reactive Limit” (CURL) that is filed with ERCOT to verify with their engineers that their current plant design can actually meet 90% of that CURL (otherwise some units will be tested in vane). 

The Nodal Operating Guide and Nodal Protocols defines how the CURL is to be defined (Nodal Operating Guide section 3.3.2.1) and the reactive performance criteria the unit is expected to perform  (Nodal Protocol 8.1.1.2.1.4 and Nodal Operating Guide 3.3.2 and 3.5).
31.         Explain how to update RARF when a physical change

Current process is to submit a new CURL:

I.
Perform leading and lagging maximum reactive capability tests 

II.
Submit the reactive capability test forms with the revised CURL in NDCRC 

a. In the “General Comments” section it should state why the CURL was revised and what changes were made.

III.
Reactive Capability test submittals will be reviewed by ERCOT 

IV.
Once tests are approved the revised CURL data points should be updated in the RARF
66.       General Observations
b.   The “Is in Violation” field in the summary view, provides no useful information, and is often blank.

The “Is in Violation” field on the reactive test tabs in NDCRC is used to determine if the form submitted is outside of the two year requirement for compliance. 
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