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Comment Report Form for WECC Standard VAR-001-WECC-1 – Voltage and Reactive Power Control
The WECC-0046 (VAR-001-WECC-1 Voltage and Reactive Power Control) Standard Drafting Team thanks everyone who submitted comments on the VAR-001-WECC-1 Voltage and Reactive Power Control Standard. This standard was posted for two 30-day public comment periods from May 7, 2010 through July 12, 2010. WECC distributed the notice for these postings on May 7, 2010 and June 12, 2010. The Standard Drafting Team asked stakeholders to provide feedback on the standard through a special Standard Comment Form. WECC received comments from 12 companies representing five of the 10 Industry Segments, as shown in the table on the following pages. 
In this ‘Consideration of Comments’ document, stakeholder comments have been organized so that it is easier to see the responses associated with each question. All comments received on the standard can be viewed in their original format at: 

http://www.wecc.biz/Standards/Development/WECC0046/Shared%20Documents/WECC-0046%20VAR-001-WECC-1%20Posting%201%20Comments.docx
If you feel that your comment has been overlooked, please let WECC know immediately. WECC’s goal is to give every comment serious consideration in this process. If you feel there has been an error or omission, please contact the Director of Standards, Steve Rueckert, at steve@wecc.biz. In addition, there is a WECC Reliability Standards Appeals Process.

The Industry Segments are:

1 — Transmission Owners

2 — RTOs, ISOs

3 — Load-serving Entities
4 — Transmission-dependent Utilities

5 — Electric Generators

6 — Electricity Brokers, Aggregators, and Marketers

7 — Large Electricity End Users

8 — Small Electricity End Users

9 — Federal, State, Provincial Regulatory or other Government Entities

10 – Regional Reliability Organizations, Regional Entities
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	1. The WECC-0046 VAR-001-WECC-1 Voltage and Reactive Control Standard Drafting Team is soliciting comments on all aspects of the proposed standard, during the period of May 7, 2010 through midnight (Mountain) on June 7, 2010 Your input is appreciated. Other Comments.
	4

	2. Do the refinements to the conversion of all reactive schedules into a voltage schedule address system operational needs? If your answer is no to any of the above elements, please specify which of the elements should be changed and suggest remedial language.
	5

	3. Are the measures, risk factors, and Violation Severity Levels of the proposed VAR-001-WECC-1 standard appropriate? If your answer is no to any of the above elements, please specify which of the elements should be changed and suggest remedial language.
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	4. Are there issues with obtaining mutual agreements between the Generator Operator and Transmission Operator as specified in R4? If yes, please specify the issues you have identified and suggest remedial action.
	8

	5. Are there any conflicts with the proposed VAR-001-WECC-1 standard and any NERC reliability standard? If yes, please specify the NERC Standard and the specific language within the Requirement that raises the conflict.
	9

	6. Does the proposed VAR-001-WECC-1 standard address all the issues previously raised regarding VAR-002-WECC-1? If no, please specify any outstanding issues and suggest remedial language or action.
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1. The WECC-0046 VAR-001-WECC-1 Voltage and Reactive Control Standard Drafting Team is soliciting comments on all aspects of the proposed standard, during the period of May 7, 2010 through midnight (Mountain) on June 7, 2010 Your input is appreciated. Other Comments.
Summary Consideration:

	Commenter
	Yes
	No
	Comment
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	NERC Standard VAR-001 is sufficient to guide AVR operation and voltage schedule dissemination from TO to GO.  The extra language in VAR-001-WECC-1 adds no value and is unnecessary.

	Response: The NERC VAR-001-1 standard allows TOPs to provide power factor and reactive power schedules. The purpose of VAR-001-WECC-1 is to convert all schedules to voltage schedules so the GOPs can comply with the requirements of VAR-002-WECC-1. Initial reactive power schedules are converted by the GOP to a voltage schedule. 

	jcampbell@nvenergy.com[image: image4.png]




	
	
	The term "outside control loops" is used in R4. Please define the term.



	Response: An outside control loop is any control system external to the AVR that automatically adjusts the AVR set point of plants. In R4 (new R6), the drafting team replaced the term “outside control loop” with “control loop external to the AVR” to clarify the requirement.

	Chris Boucher, BCTC

chris.boucher@bctc.com[image: image6.png]
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	BCTC feels that voltage schedules are inappropriate for British Columbia. Voltage profiles in BC are affected more significantly by generation patterns and interchange schedules than by daily load patterns. BCTC manages voltage in BC with system operating orders that provide minimum and maximum bus voltage levels. The Transmission Coordinator is responsible for the voltage profile and reactive dispatching. He/she will communicate with generator operators in real time to keep bus voltage levels in an acceptable range. BCTC also uses industry leading advanced applications for voltage stability analysis and dynamic var reserves in real time.



	Response: In R1, sub-bullet 1.3 allows for system operating orders that provide minimum and maximum bus voltage levels as an acceptable schedule.

	Robert Jenkins - First Solar
	
	
	Requirement 1.1 identifies the voltage tolerance band as being part of the voltage schedule.  However the ability to achieve a specific tolerance band will be a function of the initial design of the voltage control system.  Therefore either the tolerance should be specified up-front in the design phase or should be limited to be within the project capabilities.  I note that the second option was in the initial language but has been struck.

 

General

I question why the Generator Operator is tasked with converting the TO's desire for a VAR or power factor output into a voltage set point.  If the WECC requirement is that generators must have their AVRs on voltage control, then the requirement from the TO must be in the same terms.  The GO should not be at risk of a standards violation due to the TO's desire for a control mode that is potentially inconsistent with the WECC directive.

However if, for example, the TOs voltage set point is at the POI, the GO may need to provide its set point conversion methodology if it is monitoring the voltage at a different point, say the generator terminals or the GSU high side. 

	Response: The voltage tolerance provided by the TOP is generally broader than the performance tolerance of the generator AVR in accordance with NERC definition for a voltage schedule (see NERC VAR-001-1).
The intent of VAR-001-WECC-1 is to require the generators to operate to a voltage set point through the conversion of the schedule, if necessary, and to allow flexibility that the conversion does not create an unnecessary burden on any entity. 

	Shannon Black, WECC

sblack@wecc.biz[image: image9.png]





	
	
	These comments are my own observations and have not been vetted with WECC staff.   Thanks you for the opportunity to comment. 

R1. Sub-requirements 1.1-1.3 are not cumulative sub-requirements of R1.  Rather, they are a “listing” of potential options.  The listing should be bulleted as opposed to creating additional sub-requirements.  This would appear to be the intent of M1 as drafted. 

Should the word “any” be changed to “one”?

R2.  Add the word “Each” at the beginning of the sentence. 

Both R2.1. and R2.2

These are free standing Requirements/ tasks to be performed separate from “converting” the schedule as required in the primary R2. R2.1 requires “provision of the methodology” and R2.2 requires “provision of data”; whereas, R2 requires “conversion.”

Please consider making R2.1 and R2.2 free standing Requirements using the following language or a derivative thereof.  I would suggest the following sequence as obtaining the data would seem to precede applying the methodology.  

Please consider:  

RX. Each Transmission Operator shall provide to the Generator Operator receiving the voltage schedule in R1, data deemed necessary by the Generator Operator to develop a set point conversion methodology, within 30 days of receiving a request from that Generator Operator. 

RX. Each Generator Operator shall provide to the Transmission Operator issuing the voltage schedule in R1, its voltage set point conversion methodology as applied from the point designated in R3 to the generator terminals, within 30 days of receiving a request from that Transmission Operator.

R3.  Sub-requirements 3.1-3.4 are not cumulative sub-requirements of R3.  Rather, they are a “listing” of potential options.  The listing should be bulleted as opposed to creating additional sub-requirements.  This would appear to be the intent of M3 as drafted. 

R4.  Consider the following for structural standardization:

R4. Each Generator Operator using outside control loops to manage MVar production shall incorporate into its outside control loop design each of the following features:

R4.1. The Automatic Voltage Regulator’s (AVR) automatic voltage controlled response to voltage deviations during System Disturbances.

R4.2. An outside control loop shall only be used by mutual agreement between the Generator Operator and the Transmission Operator affected by the control loop.   

To the extent Requirements are changed, Measures would be adjusted accordingly.

Thank you for your consideration.

 W. Shannon Black

	Response: 

R1 The drafting team made the requested refinements to R1.

R2 The drafting team made refinements to R2 to address this concern.

R3 The drafting team made requested refinements to R3.

R4 The drafting team made refinements to R4 (new R6) to address this concern. 

	Thompson, Mark,  Alberta Electric System Operator mark.thompson@aeso.ca mark.thompson@aeso.ca[image: image11.png]


 
	
	
	The AESO would like to thank the drafting team for their efforts and we appreciate the opportunity to comment on one item in the standard.

 

R1.1 states: A voltage set point with a voltage tolerance band and a specified period.  

The AESO directs Generator Operators to a voltage set point and the GO is told to remain there until further notice. So the "specified period" is until the GO is directed to change by the AESO. Can the requirement be reworded to allow for this scenario?

 

Mark Thompson

AESO

	Response: The drafting team believes use of the term “until further notice” is specifying a period as required by R1.1.

	Franklin, Will

Xcel Energy/PSCo
william.l.franklin@xcelenergy.com[image: image12.png]
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	Xcel Energy (PSCo) comments:

It is unclear as to the need for this standard.  If there is a perceived deficiency in the current NERC standard then the NERC standards development process should be followed to improve the NERC standard.

 The description of the current draft section indicates that the concern is that some TOPs issue reactive power schedules.  The proposed standard, if pursued, should address only that and not expand into other aspects that appear to duplicate the NERC standards.

If the TOP needs to issue a reactive power schedule that requires the GO/GOP to maintain a constant VAR, then there should either be the creation of a definition of a reactive power schedule within the NERC standard or within this proposed standard and that should be the extent of the effort.  Or if it is desired to not allow reactive power schedules within WECC then the standard should simply state that and no more.

 

We appreciate the opportunity to comment.

 

Will Franklin

Xcel Energy

	Response: The drafting team believes that VAR-002-WECC-1 provides additional requirements in the Western Interconnection that create problems with GOPs complying with NERC VAR-001-1. The purpose of VAR-001-WECC-1 is to resolve these problems.
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	Tacoma Power subject matter experts agree with the red-lined draft standard, VAR-001-WECC-1 Voltage and Reactive Control.



	Response: Thank you.

	[image: image17.png]


Northwestern
	
	
	NorthWestern Energy thanks the WECC-0046 Drafting Team for the opportunity to provide Comments.  NorthWestern has concerns about the premise on which this draft standard was based.

The third paragraph of the Description of Current Draft states, 

Providing reactive power or power factor schedules forces Generation Operators to manually adjust their AVR voltage setting by trial and error to find a voltage setting that will provide the exact amount of reactive power directed by the Transmission Operator. Since the voltage on the transmission grid varies throughout the day, the Generation Operator is forced to continuously reset the voltage on the AVR. 

While the statements may be true of some generators in some power plants, it is not true of all generators or all situations.  

The terminal voltage of an islanded generator can be controlled by increasing or decreasing excitation.  Manual control will require readjustment if the load changes, or AVR control can maintain constant voltage under changing load conditions.  An islanded generator cannot control power factor or VARs – they are determined by the load.  

When paralleled to a grid, the same generator cannot control the grid voltage unless it is large enough to dominate the voltage response in the local area.  Instead, all generators control their VAR output by increasing or decreasing excitation, and the net effect of the cumulative VAR production is an increase or decrease of grid voltage.  An appropriately designed AVR can control to a power factor or VAR set point as easily and as automatically as it can control to voltage.  The automatic voltage regulator design on many modern generators includes the capability to automatically regulate generator excitation based upon a set point for terminal voltage, power factor, or VARs.  

Because the underlying premise is false, the standard itself is flawed, and probably unnecessary.  The following specific objections are noted:

R1       Each Transmission Operator shall issue to Generator Operators any of the following acceptable types of voltage schedules.

Comment:       NERC VAR-001-1, R4, permits voltage or Reactive Power schedules.  The WECC draft standard confuses a reactive power schedule with a voltage schedule.  The requirement should be deleted.

Delete R1 and all sub requirements

 

R1.2    An initial volt-ampere reactive (Var) output or initial power factor output with a voltage tolerance band . . .

Comment:       A voltage tolerance band is not applicable to a VAR or power factor set point.  The WECC draft standard confuses a reactive power schedule with a voltage schedule.

Delete R1 and all sub requirements

 

R1.3    A voltage band for a specified period

Comment:       The WECC draft standard quotes a portion of the NERC explanation of a voltage schedule without appropriate context.

Delete R1 and all sub requirements

 

R2       Generator Operator shall convert any voltage schedule in R1 into the voltage set point for the Automatic Voltage Regulators (AVR).

Comment:       It is not necessary for generator operators to convert a power factor schedule or VAR schedule into a voltage set point for the AVR.  NERC VAR-001-1 addresses the subject in sufficient detail to ensure reliability.

Recommended change:  Each Generator Operator shall perform any calculations necessary to establish a generator (AVR) voltage set point and range that correspond with the voltage schedule received for the point of interconnection with the Transmission Operator’s facilities. 

(R2.1 and R2.2 are not necessary and should be deleted.)

 

R3       The Transmission Operator shall designate the schedule in R1 at any of the following points:

3.1.   The generator terminals.

3.2.   The high side of the generator step-up transformer.

3.3.   The point of interconnection.

3.4.   A location designated by mutual agreement between the Transmission Operator and Generator Operator.
Comment:       NERC VAR-001-1, R4, requires the voltage schedule “at the interconnection between the generator facility and the Transmission Owner’s facilities.”  It may be appropriate for the GOP and the TOP to agree on calculations that will meet the NERC requirement based upon a more convenient location to measure the voltage, but it does not seem that a WECC standard is required to clarify this.  NERC VAR-001-1, R4, addresses the subject in sufficient detail to ensure reliability.

Delete R3 and all sub requirements.

 

R4       If the Generator Operator uses outside control loops to manage MVar production, the Generator Operator shall be subject to the following: 

4.1.    Each control loop’s design incorporates the Automatic Voltage Regulator’s (AVR) automatic voltage controlled response to voltage deviations during System Disturbances.

4.2.    Utilizes control loops only by mutual agreement between the Generator Operator and the Transmission Operator affected by the control loop.

Comment:       NERC VAR-002-1.1b requires the Generator Operator to maintain the generator voltage or Reactive Power output as directed by the Transmission Operator.  There is no need to dictate specific control technology as long as the AVR is in service and controlling voltage.  

There is no need for the Transmission Operator to exercise veto authority over control technology that complies with NERC reliability requirements.

Delete R4 and all sub requirements.

 

NERC VAR-001-1, R3, specifies criteria for exempting a generator operator from the requirements of R4 and R6.1.  The draft WECC standard does not contain any provision for exemption.  This will result in an unnecessary burden on TOPs and GOPs if all generators of all sizes, vintages, and designs are required to comply with the entire standard.  TOPs use planning studies to determine the reliability impacts of generator interconnections.  These studies should be the basis for application of NERC or WECC standards to specific generators.



	Response: 

The drafting team is making refinements to the introduction to clarify the intent of the standard. In the standard, reactive power schedules are not permitted in WECC. However, the Drafting Team’s (DT) investigation revealed that some TOPs still provide direction to GOPs using reactive power terminology  i.e., parallel and bring the unit to unity power factor. Therefore, when a TOP gives a reactive power value with a voltage tolerance band to the GOP, it is converted to a voltage schedule. That voltage is maintained as the voltage schedule until a new schedule is given to the GOP or the specified period ends. The intent of the standard is that all schedules are converted to voltage schedules.

An outside control loop is any control system external to the AVR that automatically adjusts the AVR set point of plants. In R4 (new R6), the drafting team replaced the term “outside control loop with “control loop external to the AVR” to clarify the requirement.

The drafting team believes that machines subject to the registration criteria are required to comply with the standard. The drafting team clarified this point in R1. The standard does not provide any provisions for exemptions for providing schedules to small generators, but typically these smaller generators are not connected to the BES. The drafting team does not feel that TOPs will be required to provide voltage schedules to generators that are not part of the BES. 

	Adamski, Gerard NERC
	
	
	Generally, I think the standard is in pretty good shape.  Here are some thoughts or comments – they look like a lot but many of minor improvements or suggestions:

· One overarching question – it seems like the standard is more a “how” standard versus a “what” standard.  Is this appropriate as a standard or should this be a guide to GOPs as to how to comply with the VAR-002 standard. 

· I think the third paragraph of the introduction page (Description of Current Draft) provides a very good basis for the standard.

· On the second page of the introduction (Description of Current Draft) that begins “even more disturbing…” , I find the description to be too literal and hope the GOP will act in the interest of reliability and not averse to that objective.” 

· Last paragraph of introduction (Description of Current Draft) – third line – change the word “rational” to “rationale”.

· Purpose – please add “Western” before “Interconnection”.

· Effective Date – please change the language to state:  “On the first day of the second quarter following the date of the order providing regulatory approval.”

· R1 – Eliminate the use of the word “acceptable”.

· R1 – the sub-parts should be bulleted and not listed as 1.1 or 1.2 as these are options.  This is consistent with the NERC approach to standards format.

· 1.3 – would it be more appropriate to use the word “range” instead of “band”?

· 1.3 – is the acronym VAr or Var?  I thought it was VAr.

· The objective of R1 is for the TOP to issue voltage schedules to the GOP to maintain reliable operation of the Western Interconnection.  It would seem that the impact of not delivering on the R1 objective would be the potential for evil consequences that might include cascading (voltage collapse).  I would argue the VRF should be High instead of Medium.

· Perhaps due to my lack of detailed knowledge, I am not sure I understand what 1.2 is providing.  I understand providing a VAr or pf output target but am not clear on the relation to the voltage tolerance band.  Again maybe nothing to change for those who understand better than me.  But I also look at this from the view of the reader at FERC or elsewhere and it may not be apparent to them either.

· R2 – Slightly reword the requirement to the following “A Generator Operator shall convert any voltage schedule required in R1 into a voltage set point for use by the Automatic Voltage Regulator. (AVR).

· R3 – I would suggest making this R2.  

· R3 – Add “to the Generator Operator” following “shall designate the schedule in R1”

· R4 – Similar to the previous comment, I am not clear about the requirement as an “outsider”.  What is an “outside control loop”?  Is it a control loop external to the AVR?   Similarly in 4.1, is the expectation that external control loops simulate expected AVR response?  I would suggest additional words are needed to make the expectation clear.  Perhaps the following should be considered:

If the GOP uses control loops external to the AVR to manage MVAr production, the GOP shall ensure:

4.1          Each control loop’s design replicates the AVR automatic voltage controlled response to voltage deviations during System Disturbances.

4.2          Control loops are used only by mutual agreement between the GOP and the TOP affected by the control loop.

· Measure M1 – change “provides” to “provided”

· Measure M1 – modify Requirement 1 to Requirement R1.

· Measure M2 – change the “voltage schedule in R1 into the voltage set point for the AVR” to “voltage schedule in R1 into a voltage set point for the AVR”

· Measure M3 seems to be a different font than the rest.

· VSLs – I think in general the VSLs suffer from not using the specific wording in the requirements.  

· For example, R1 VSL should read:  “The TOP failed to issue to each GOP one of the types of voltage schedules specified in R1 for 5% or less of the operating hours for each generating unit.”

· R3 should read: “The TOP failed to designate the schedule in R1 to the GOP for 5% or less of the operating hours to each generating unit as required in R3.

· Several of the VSLs refer to measurements in a quarter.  There is no identified basis for using a quarterly measure either in the requirements or the measures.  It should be removed.

· Several of the VSLs refer to percentages of operating hours.  5% of the operating hours seems like an awful large amount of time.  5% in a year represents 438 hours a year or nearly 2.5 weeks in a year.  And this is the lower VSL.  15% represents a month and a half.

· VSLs – R2 – is R2 expected to be assessed at the individual generating unit level?  If so, this needs to be incorporated; further, it is not clear what the parenthesized statement intends.

· VSLs – R4 – The Severe VSL should be formatted to be clearer that it is an “OR” statement:

GOP failed to ensure that the design for each outside control loop incorporated the AVR’s automatic voltage controlled response to voltage deviations

OR

The GOP failed to establish mutual agreement with the TOP to utilize the outside control loop.



	Response: Thank you for your clear and specific comments. The DT will carefully review each for incorporation into the standard.
The standard is more stringent than NERC VAR-001. The drafting team believes a voltage schedule in the Western Interconnection is necessary because of VAR-002-WECC-1. The conversion of reactive power loading in R1 does to some degree get into the how to convert, but the DT believes this is necessary to make it clear and to accommodate existing practices.

NERC used band in footnote 1 of VAR-001-1 rather than range. The drafting team uses the NERC language and considers band and range to be the same.

In R1, all schedules are voltage schedules; therefore, a voltage band is needed in the second bullet. The description has been revised to clarify the concept.

Adding “to the generator operator” is redundant since R1 states the voltage schedule must be given to the generator operator.


2. Do the refinements to the conversion of all reactive schedules into a voltage schedule address system operational needs? If your answer is no to any of the above elements, please specify which of the elements should be changed and suggest remedial language.
Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	
	BPA appreciates the opportunity to comment.
SMEs:  Franky Puyleart, Steve Hitchens, Rebecca Berdahl
 

As a TOP, BPA does not issue anything other than Voltage Schedules.  If the intent of R1.2 is to identify that or how all reactive schedules are converted into voltage schedules, then BPA requests some clarification be made to R1.2.

	Response: Thank you for your comments. It is the intention of 1.2 to identify that, while WECC will continue to allow voltage support direction in terms other than voltage, such direction will be converted into a voltage set point that can be maintained by the AVR. The drafting team believes the standard will require all reactive power directions to be converted to a voltage schedule. 

	Franklin, Will

Xcel Energy/PSCo

	
	
	Xcel Energy (PSCo) comments:

 

We still believe that  R1.1 & 1.3 are redundant to the existing NERC standard and provide no additional clarity.  In fact, R1.2 may actually violate the existing standard.
 R1.2, if used, should be rephrased to state “a voltage target, within a specified band, that provides the VARs desired by the Transmission Operator.”
 R2 has become altogether confusing.  What conversion is necessary?  Surely we can’t be asking a generator to make adjustments to the voltage setting to effect something they can’t see.  The requirement should require an incremental adjustment by the GO or a continuous communication while making adjustments if the goal is a target that only the TOP can see.  
 R3 appears to be relaxing requirements already specified by the NERC standard.  Suggest that the team submit a SAR to NERC to modify the standard to specify “a location designated by mutual agreement by the TOP and GOP” and eliminate R3.
 R4 – it’s still unclear as to what outside control loops may be used.  Is there an example?

We appreciate the opportunity to comment.

 

Will Franklin

Xcel Energy

	Response: The drafting team does not believe that 1.2 violates the existing standard. This proposed standard does provide additional restrictions that are not in the NERC standard. This standard protects both the TOP and GOP from unrealistic demands in a schedule that is specified at point other than where their equipment controls can realistically maintain, or have visibility to maintain. It eliminates the NERC-allowed ability to require a GOP to maintain a reactive power schedule by defining a requirement to convert the data provided into a voltage set point, at the machine terminals, that can be maintained for compliance. Some GOP’s have multiple generating units that must share reactive power output which cannot be solved with traditional droop characteristics. They employ control loops external to the AVR that force the units to share reactive power demand by modifying the set points. This standard sets requirements to manage their use such that voltage response is maintained and proper coordination with the TOP occurs. 
Use of the term voltage set point is very descriptive for generator operators and is well understood. The drafting team prefers its use to voltage target.

The conversion in R2 is necessary when voltage schedules are given at any point other than the generator terminal. R3 and R4 help the TOP understand the conversion. R5 helps the conversion to be done correctly. 

	Seitz, Jay, US Department of the Interior 


jseitz@do.usbr.gov
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	We believe the Standard should only allow voltage schedules and remove the feature allowing a VAR or Power Factor schedule to be provided by the Transmission Operator and requiring the Generator Operator to convert it to a voltage set point for the Automatic Voltage Regulator.  WECC Standard VAR-002-WECC-1 requires the Generator Operator to have the AVR in automatic voltage control mode, not VAR control or Power factor control.  Likewise, the Transmission Operator should be required to provide a voltage schedule, not a VAR schedule or a Power Factor schedule.    
The standard would be much easier to understand, apply, and enforce if Requirements R1 (including R1.1, R1.2, and R1.3) and R2 (including R2.1 and R2.2) and R3 (including R3.1, R3.2, R3.3, and R3.4) were consolidated into one Requirement with language such as:
R1.  The Transmission Operator shall provide to the Generator Operator a voltage schedule at a point agreed to by both the TOP and GOP.  The voltage schedule may include appropriate characteristics such as a +/- tolerance or a voltage band.  
If the Transmission Operator were to provide a voltage schedule at a location as agreed by both the Generator Operator and the Transmission Operator the need for this “Conversion to a voltage set point” R2 Requirement is eliminated.
In addition, this streamlined Requirement proposed above meets all four of the set point location options contained in Requirement R3 (R3.1, generator terminals; R3.2, transformer high side; R3.3 point of interconnection; or R3.4, location as agreed by the Transmission Operator and Generator Operator).  

	Response: Thank you for your comments. The drafting team determined that requiring a TOP to solely provide voltage direction (a schedule) in voltage terms at the generator terminals would be overly burdensome for the TOP; especially if it has hundreds of machines connected into its system. It is also unrealistic to provide real-time direction in terms of generator voltage, especially if the TOP does not have visibility of the generator terminal voltage. Direction in reactive power terms is easily understood by the GOP, so long as it has the freedom to convert the direction to a voltage setpoint. As simple as the act is, compliance complicates the process to demand a formal set of requirements.
An example for writing the requirements as proposed is that, during an emergency condition, directing a generator to full buck or full boost allows the TOP to quickly respond to the need and permits the GOP to quickly comply with VAR-002-WECC-1 requirements. 

	
	
	
	

	


3. Are the measures, risk factors, and Violation Severity Levels of the proposed VAR-001-WECC-1 standard appropriate? If your answer is no to any of the above elements, please specify which of the elements should be changed and suggest remedial language.
Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	X
	BPA appreciates the opportunity to comment.

SMEs:  Franky Puyleart, Steve Hitchens, Rebecca Berdahl

BPA sees no issues with the measures and risk factors in the proposed standard, VAR-001-WECC-1. BPA feels that the Violation Severity levels for R1, R2 and R4 are too harsh and request that they be modified accordingly or request that further explanation be given for how these VSL's were established.

	Response: Thank you for your comment, the DT will re-evaluate the VSLs and provide explanations as needed. The drafting team followed the guidelines in the NERC “Violation Severity Levels Development Guidelines Criteria”.

	
	
	
	

	


4.  Are there issues with obtaining mutual agreements between the Generator Operator and Transmission Operator as specified in R4? If yes, please specify the issues you have identified and suggest remedial action.
Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	X
	BPA appreciates the opportunity to comment.

SMEs:  Franky Puyleart, Steve Hitchens, Rebecca Berdahl

  

BPA does not see any conflicts with this currently, but we feel that this needs to be analyzed on a case by case basis moving forward.  If at all possible, these agreements should be included in the LGIA.  If revision to an existing LGIA isn't an option then a separate agreement should be developed. 

	Response: Thank you for your comment.

	
	
	
	

	

	
	
	
	


5. Are there any conflicts with the proposed VAR-001-WECC-1 standard and any NERC reliability standard? If yes, please specify the NERC Standard and the specific language within the Requirement that raises the conflict. 

Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Koehn, Denise, BPA dekoehn@bpa.gov
	X
	
	BPA appreciates the opportunity to comment.

SMEs:  Franky Puyleart, Steve Hitchens, Rebecca Berdahl

 

BPA sees a potential conflict between NERC Standard VAR-001 and the VAR-001- WECC-1 in that the points identified in R3 of the proposed VAR-001-WECC-1 and the NERC Standard VAR-001 R4 may not always align with each other.

	Response: The drafting team felt that, the since “the point of interconnection” is an undefined term, it can be interpreted many ways. The DT identified what that means to the WECC in the new R2. The DT felt there is a conflict between the voltage locations described in NERC VAR-001-1 R4 and VAR-002-1 R2. The drafting team tried to resolve this conflict in new requirement R2.

	Seitz, Jay, US Department of the Interior
	
	
	As stated in the response to Question 2, WECC Standard VAR-002-WECC-1 requires the Generator Operator to have the AVR in automatic voltage control mode, not VAR control or Power Factor control.  Therefore the Transmission Operator should be required to provide a voltage schedule, a VAR schedule or a Power Factor schedule should not be allowed.    
 Although we strongly believe Requirement R2 should be deleted, we point out it seems to run contrary to existing NERC Standard VAR-002-1.  The proposed WECC Standard places the responsibility on the Generator Operator to convert the voltage or VAR or PF to a voltage set point at a useful location.  However, the NERC Standard implies this is the responsibility of the Transmission Operator.  NERC VAR-002-1 Requirement R4 requires the Generator Operator to provide step up transformer impedance and tap data; the Transmission Operator is then required to analyze the data and determine if tap changes should be made.  The proposed WECC Standard appears to remove this voltage analysis responsibility from the Transmission Operator and place it instead on the Generator Operator.  This is confusing and leads to a conflict. 
 
Requirement R4 deals with outside control loops.  We believe this standard is not the appropriate place to address this issue and would suggest it be taken up in a future revision of a Planning (TPL) Standard.  A TPL Standard should address what impact outer control loops may have on the system and measures to be taken to address any ensuing issues.

	Response: While it is true that one could interpret the NERC VAR-002 standard to place the responsibility to perform this conversion on the TOP, it is at most implied. It could also be interpreted that the requirement to provide such data is only to allow the TOP to determine the appropriate transformer tap setting for interconnection to the BES. The drafting team chose to allow a conversion by the GOP since generally the TOP does not have visibility of the generator bus. This lack of visibility requires as a minimum a conversion from the high side voltage to the generator bus voltage. R5 then gives the GOP actual data to aid development of conversion algorithms.
The DT felt that this standard is the appropriate place to address the use of control loops external to the AVR. Their use impacts how schedules are developed. The DT felt that any inclusion in a TPL standard would be to address the effects of their use to guide the TOP on negotiating with the GOP. 

	
	
	
	

	


6. [image: image20.png]


Does the proposed VAR-001-WECC-1 standard address all the issues previously raised regarding VAR-002-WECC-1? If no, please specify any outstanding issues and suggest remedial language or action.
Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Koehn, Denise, BPA dekoehn@bpa.gov SMEs:  Franky Puyleart, Steve Hitchens, Rebecca Berdahl


	
	X
	BPA appreciates the opportunity to comment.

SMEs:  Franky Puyleart, Steve Hitchens, Rebecca Berdahl

BPA sees no conflicts with the current VAR-002-WECC-1 and the proposed VAR-001-WECC-1.

	Response: Thank you.

	Black, Shannon, WECC
	
	
	Response:  See comments to questions above.

	Response: See above response.

	
	
	
	

	


 
� The appeals process is described in the Process for Developing and Approving WECC Standards: � HYPERLINK "http://www.wecc.biz/Standards/Development/Documents/Standards_Development_Process_Approved.pdf" �http://www.wecc.biz/Standards/Development/Documents/Standards_Development_Process_Approved.pdf�
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