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WECC Standard VAR-001-WECC-1 – Voltage and Reactive Control
The WECC-0046 (VAR-001-WECC-1 Voltage and Reactive Control) Standard Drafting Team thanks everyone who submitted comments on the VAR-001-WECC-1 Voltage and Reactive Control Standard. This standard was posted for a 45-day public comment period from December 14, 2009 through January 29, 2010. WECC distributed the notice for this posting on December 14, 2009. The Standard Drafting Team asked stakeholders to provide feedback on the standard through a special Standard Comment Form. WECC received comments from 10 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. Do you have any concerns for maintaining compliance with points in requirement R3?
Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	X
	No, BPA notifies at the point of interconnection.

	Response: Thank you.

	Franklin, William L. , Excel Energy

william.l.franklin@xcelenergy.com
	
	X
	

	Response: Thank you.

	Simpson, John L., Director, Reliant Energy, Inc jsimpson@rrienergy.com
	X
	
	The generator AVR is set to control voltage at the generator terminals.  This is the only location that can be counted on to be within the AVR’s tolerance band during normal operation without manual operator intervention.  The voltage on the high side of the generator step up transformer will vary as loading on the generator varies and therefore will not be within the same tolerance.  Likewise, the voltage at the point of interconnection (POI) will vary depending on the distance to the POI and the impedance between the generator and the POI.  Also, the generator does not always have indication of the voltage at either the high side of the generator step up transformer or the POI.  Therefore, RRI Energy believes that the only points listed in R3 should be R3.1, the generator terminals, or R3.4, a location designated by mutual agreement between the Transmission Operator and the Generator Operator.  Having R3.4 allows the TOP and GOP to discuss this issue and arrive at a mutually acceptable location and tolerance band if a location other than the generator terminals is desired by either party.

	Response: The drafting team believes listing only R3.1 and R3.4 may conflict with NERC standard VAR-001-1 R4.  The drafting team is evaluating the resolution of this conflict either through adding a requirement to convert the voltage from the interconnection point to the generator terminals or working to revise the NERC VAR-001-1 standard.  

	Seitz, Jay, US Department of the Interior
	X
	
	It should be noted the Generator Operator (GOP) may not have voltage visibility at some points of on the high side of the generation facility.

	Response: The drafting team appreciates this comment and the revised standard will address this issue.


2. Are there any other points to consider including in requirement R3?
Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Thompson, Mark,  Alberta Electric System Operator mark.thompson@aeso.ca
	X
	
	The AESO does not use either a voltage or a VAR schedule we dispatch a voltage level with a range for various areas on the grid is published in the Rules.  The voltage levels are based on the high side of the generator step up transformer.  The ISO operator will direct a generator operator to a specific voltage within that range and once that voltage is achieved the generator operator may not adjust the AVR or transformer taps without another directive from the ISO.  
 In regards to R1 of this WECC standard, a Requirement 1.3 should be added to allow for the use of voltage levels as described above.  All subsequent Requirements should be changed to include references to this type of operation as well. Specifically R3 should be reworded to “The Transmission Operator shall designate the schedule or voltage level in R1……”.

	Response: The drafting team is making revisions to requirement R1 to permit a voltage band as requested.

	Franklin, Will

Xcel Energy/PSCo

	
	X
	No.  The proposed draft contains R3.4 which allows any mutually agreed upon point.

	Response: Thank you for the comment.  The drafting team believes there may be a conflict with NERC standard VAR-001-1 R4 and proposed VAR-001-WECC-1 R3.4 as discussed above. 

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	X
	No, BPA notifies at the point of interconnection and BPA feels that R3 encompasses any and all points that may be needed to maintain system reliability. 

	Response: Thank you.

	Simpson, John L., Director, Reliant Energy, Inc jsimpson@rrienergy.com
	
	X
	

	Response: Thank you.


3. Will the conversion of all reactive schedules into a voltage schedule address system operational needs?
Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Thompson, Mark,  Alberta Electric System Operator mark.thompson@aeso.ca
	
	
	The AESO feels this is not applicable in Alberta.

	Response: The drafting team added language to address AESO’s voltage band practice.

	Franklin, Will

Xcel Energy/PSCo
	
	
	No comment.

	Response: 

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	X
	During the last Drafting Team Conference Call, all agreed to delete the last part of 1.1 and 1.2, but the posted version of the standard does not reflect that change. Need to delete "that is within the capability of the Facilities" from R1.1 and R1.2.
BPA has a reliability concern regarding conversion of a reactive schedule to a voltage schedule that if done too frequently, it will negate the purpose of having a generator's AVR in Voltage Control mode and decrease the reliability of the system. A requirement must be given that "Reactive Schedule conversion must NOT be cycled at a frequency of less than 30 minutes." Per the requirement in VAR-002-WECC-1 Reliability Standard that a generator’s AVR must be in service and in Voltage Control, BPA sees no reason for anything other than a Voltage Schedule to be issued to all Generators. 

	Response: This refinement was an oversight.  The drafting team will make the refinement in the next draft.
The drafting team will make refinement to the language to clarify what is meant and will remove the use of reactive schedule.

	Simpson, John L., Director, Reliant Energy, Inc jsimpson@rrienergy.com
	X
	
	

	Response: Thank you.

	Seitz, Jay, US Department of the Interior
	
	X
	No, a reactive schedule does not convert to a voltage schedule.  An operator can adjust a voltage regulator setpoint until a specific Var output is achieved.  But this is just an instant in time; as system conditions change so will the output.  The system operational needs are for all generators to be responding to voltage excursions and that Transmission Operators provide voltage setpoints based on knowledge of their system’s requirements from operational experience and planning studies.   

If some generating units are not responding to system voltage changes, those that are responding must pick up more of the response.  System operational needs are best served by all units responding within their capability.  

No - R1 requires the TOP to provide a tolerance band; a default if this does not happen seems to be an implied exemption to this requirement that it be provided.  If there is a requirement to provide a tolerance band, it should be provided.  

	Response: The drafting team will make refinements to the language to clarify what is meant and will remove the use of reactive schedule.

	Black, Shannon, WECC
	
	
	Will the conversion of all reactive schedules into a voltage schedule address system operational needs?
 

It would seem that the conversion of reactive schedules into voltage setpoints/voltage schedules will not address the operational needs of the TOP that specified the reactive schedule unless the TOP is providing frequent changes in the reactive schedules. Frequent changes in reactive schedules would be unduly burdensome to generators.
 

If the WECC Region has overarching reliability concerns about voltage levels and voltage stability, why not just direct the TOP's to provide voltage schedules instead of reactive schedules. 


	Response: The drafting team will make refinements to the language to clarify what is meant and will remove the use of reactive schedule.


4. When a Transmission Operator does not define a tolerance band with its voltage schedule, should the tolerance band default to the Automatic Voltage Regulator (AVR) equipment ability to maintain voltage?

Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Thompson, Mark,  Alberta Electric System Operator mark.thompson@aeso.ca
	X
	
	Yes, this is how the AESO operates. 

	Response: Thank you.

	Franklin, Will

Xcel Energy/PSCo

	X
	
	Not clear on what this question is asking.  A Tolerance Band is required by this proposed standards as well as VAR-001.  If the question is proposing to infer that the ‘default’ Tolerance Band is the AVR tolerance characteristic, then that is ok.

	Response: The drafting team will make refinements to the language to clarify what is meant. The AVR capability will not be used as the tolerance band.


	Koehn, Denise, BPA dekoehn@bpa.gov
	
	X
	No, per VAR-001-1,  BPA believes a Transmission Operator should be required to issue a tolerance band with a Voltage Schedule.


	Response: The drafting team refined the language to clarify that a tolerance band will be required as part of the voltage schedule.

	Simpson, John L., Director, Reliant Energy, Inc jsimpson@rrienergy.com 
	X
	
	Yes, as long as the point of measurement of the voltage is the generator terminals, R3.1.  If a different point of measurement is designated by mutual agreement as in R3.4, then the TOP must designate a tolerance band.  As stated in our response to question 1, the tolerance band of the AVR at the generator terminals will not carry forward linearly to the high side of the generator step up transformer or the point of interconnection due to the impedance between the generator and these other locations.  In those cases, a separate tolerance band must be specified.

	Response: The drafting team will make refinements to the language to clarify what is meant. The AVR capability will not be used as the tolerance band.


	Unknown
	
	
	NERC Standard VAR-001-1 and this proposed WECC Standard both require the TOP to provide a tolerance band with the voltage schedule. The TOP would be in violation of these Standards if it did not provide a tolerance band.

	Response: The drafting team will make refinements to the language to clarify what is meant. The AVR capability will not be used as the tolerance band.



5. Is requirement R4 burdensome to Generator Operators? 

Summary Consideration:

	Commenter
	Yes
	No
	Comment

	 Unknown
	X
	
	Yes. Requirement R4 will require generators to capture and store the setpoint from the AVR to demonstrate compliance that the setpoint has been maintained. This may or may not be possible given the vintage of the AVR.

 

In addition, if the TOP ends up providing numerous changes in reactive schedules to cope with static voltage set points this will require the generator to make multiple voltage set point changes and the associated log entries to demonstrate compliance.

	Response: The existing measurement in VAR-002-1 M2 and M3 require evidence to demonstrate compliance with schedule.  The drafting team does not believe the AVR type should impact this process.   

	Thompson, Mark,  Alberta Electric System Operator mark.thompson@aeso.ca
	
	
	This is not an issue in Alberta because the AESO Operating Policies require Generators to operate in voltage control mode.

	Response: Thank you.

	Franklin, Will

Xcel Energy/PSCo

	
	X
	R4 appears to be duplicative of what is simply stated in R1.2.  Consider merging the two requirements, and also consider indicating that a Tolerance Band should be provided for the ‘new’ voltage setpoint (associated with the Reactive Schedule).  We do not for see any burdens.

	Response: Thank you, the drafting team will consider the requests when it posts a revised standard. 

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	
	Not Applicable. As a TOP, BPA does not issue anything other than Voltage Schedules and, therefore, GOPs associated with BPA do not receive anything other than Voltage Schedules.

	Response: The drafting team will make refinements to the requirements to clarify that all schedules are voltage schedules.

	Simpson, John L., Director, Reliant Energy, Inc jsimpson@rrienergy.com
	
	X
	No.



	Response: Thank you.

	Seitz, Jay, US Department of the Interior
	
	
	Reactive Schedule is not defined.  This draft defines Voltage Schedule but does not define Reactive Schedule.  A Reactive Schedule implies, for example, Generator X is scheduled to output 10 MVars from 12:00 hours until 24:00 hours.  Establishing a terminal voltage setpoint based on 10 MVars at 12:00 is not a Reactive Schedule.  Let’s not confuse this issue, WECC should only allow Voltage Schedules and not allow VAR/PF Schedules on the Western Interconnection; this is a lesson learned from our 1996 Outage.  A major finding of the August 10, 1996 Disturbance Report addressed the increasing system oscillations that finally resulted in voltage collapse.  From page 17 of this report: “f. Generation-owning and operating entities in WSCC shall ensure that generating units will provide proper steady state and dynamic voltage support, through actions such as keeping voltage regulators on automatic voltage control.  The MORC Work Group shall develop suitable modifications to the criteria, including criteria relating to constant power factor control.”  This Work Group’s found several machines were not controlling voltage on August 10 and thus did not respond to the voltage excursions.  Addressing this issue resulted in the AVR provision in the WECC RMS Program which required generators to operate in voltage control mode.  This requirement of the RMS evolved into existing WECC Regional Standard VAR-STD-002a which is very specific: “All synchronous generators with automatic voltage control equipment shall normally be operated in voltage control mode and set to respond effectively to voltage deviations.”  GOPs are required to report on a quarterly basis the number of hours each machine operated and any time the machine was not in voltage control mode.  GOPs are subject to penalties for not operating in this mode.  

Requirement R4 of this draft could place GOPs in violation of existing WECC Standard VAR-STD-002a 

NERC Standard VAR-002-1, Requirement R2 is more permissive than the WECC Standard cited above.  However, a Regional Standard may be more restrictive than the NERC Continental Standard and the existing WECC Standard has been approved by both NERC and FERC.  

	Response: The drafting team will make refinements to the language to clarify what is meant and will remove the use of reactive schedule.  The intent of the drafting team is for all generators to operate in voltage control mode.


6.  Are there any other control loops that should be considered than is allowed in requirement R5? 

Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Franklin, Will

Xcel Energy/PSCo

	
	
	No comment.

	Response: 

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	X
	BPA feels that R5 of the proposed standard encompasses all cases of existing and new outside control loops.

	Response: Thank you.

	Simpson, John L., Director, Reliant Energy, Inc jsimpson@rrienergy.com
	
	X
	No.



	Response: Thank you.


 

7. If the standard is implemented as currently drafted, please comment on how its implementation will affect either the industry-at-large or your specific firm in any of the following areas: 

1) Financial impacts,

2) Reliability impacts,

3) Environmental impacts,

4) Impacts on existing and developing markets,

5) Impacts and interactions with other standards, criterion and mandates, (and/or)

6) Personnel impacts.

Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Unknown
	
	
	If implemented, the conversion of reactive schedules to static voltage set points/voltage schedules would seem to not meet the reliability needs of the TOP that specified the reactive schedule without multiple subsequent changes in reactive schedules and associated voltage set points. These multiple changes in schedules would be a distraction to both TOP and GOP Plant Operators and detract from reliable system operation.

 

If the overarching reliability concern in the WECC Region is overall voltage and voltage instability, this proposed Standard should just direct TOPs to provide voltage schedules instead of reactive schedules.  

	Response: The drafting team will make refinements to the requirements to clarify that all schedules are voltage schedules.

	Franklin, Will

Xcel Energy/PSCo

	
	X
	R1, 1.1, and 1.2 appears to be duplicative of VAR-001 R4.  Can the WECC requirement be modified such that it supplements rather than overlaps the NERC standard?  Also, there is some question as to whether R5 meets the intent of VAR-002 R1 with respect to maintaining AVR in voltage control mode.   Regarding measures, consider wording that allows being outside of schedules during system disturbances/events during the event and recovery phase of the AVR equipment and BES.

	Response: The drafting team will clarify R1 to only permit voltage schedules that are more restrictive than NERC standard VAR-001-1 R4.   

The drafting team in R5 requires agreement with the TOP that outside control loops will not negate the AVR response.

The drafting team believes the comment about schedules during a disturbance applies to NERC VAR-002-1 R2.  This issue will not be addressed in the proposed VAR-001-WECC-1 standard.  

	Koehn, Denise, BPA dekoehn@bpa.gov
	
	
	Comments from BPA:
2) Reliability Impacts are addressed in Question 3 (above). 
5) The WECC SDT needs to ensure that it coordinates this effort with the current NERC VAR Standard work. 

	Response: The drafting team will refine the language to clarify what is meant and will remove the use of reactive schedule.

The second draft of the SAR for NERC project 2008-01 is posted for comment.  The WECC drafting team will work to coordinate efforts between the two drafting teams.   

	Simpson, John L., Director, Reliant Energy, Inc jsimpson@rrienergy.com
	
	
	The standard as currently drafted will improve reliability by allowing generators that receive Reactive Power Schedules in lieu of Voltage Schedules to convert their Reactive Power Schedule into an equivalent voltage set point that can be followed by the generator’s automatic voltage regulator without manual operator intervention.  This will decrease the burden on Generator Operators and allow the GOP to maintain compliance with WECC VAR-002.  Some operator training will be required to be sure Generator Operators correctly implement R4 when given a Reactive Power schedule.  Transmission Operator training will also be required so the TOPs will provide the appropriate tolerance bands for their schedules.

	Response: Thank you.

	Seitz, Jay, US Department of the Interior
	
	
	 1)     see responses above concerning converting reactive schedules to voltage schedules and R4 burdensome.

	Response: The drafting team will make refinements to the requirements to clarify that all schedules are voltage schedules.


8. Other Comments. 

Summary Consideration:

	Commenter
	Yes
	No
	Comment

	Tarantino, Joe, Sacramento Municipal Utility District~ System Operations and Reliability 

jtarantino@smud.org
	
	
	1)      M2.  Each Transmission Operator shall have evidence that it provided a schedule that was technically based or based on experience in order for a Generator Operator to maintain the voltage within Facility Ratings as required by R2.
 
What does “based on experience” mean?  Not sure who’s experience we would need to provide to meet the requirement.
2)       It seems R4 (reactive schedules) may still result in some ongoing manual intervention each time the TOP requests a new reactive schedule.  Did the drafting team provide the survey results that identified the rationale for continued use of reactive schedules? 

	Response: The drafting team removed the language “based on experience.”  The drafting team removed reference to reactive schedules.  However, every time a TOP provides a new schedule, the GOP may have to manually intervene.  The survey results will be posted on the WECC Web site.

	Nietfeld, Sam, SNPD 


	
	
	VAR 001-WECC-1 R1
Recommend adding a third type of schedule that the TO can issue that provides an acceptable voltage range or band, but not a specific setpoint.  SNPD's TO has issued a voltage range that we are allowed to operate within, but no specific setpoint within that range.  Our outside control loop controls the plant to a VAR schedule as long as the point of interconnection voltage is within the band.  If interconnection voltage moves outside the band, then the outside control loop either moves or maintains the AVR setpoint in an attempt to move the voltage back into the band.

I would like to see the standard include additional information on how to prove compliance.  For the current NERC standard, our point of interconnection is the 115kV substation bus and we essentially have 5 115kV PT's one for each bus phase and one on each of the 115kV lines leaving the plant.  Due to differences in PT's, the values recorded vary by a few tenths of a kV.  So one PT may indicate that we are within the voltage band issued by our TO and therefore compliant, and a different PT may indicate that we are slightly outside the band.  Additionally, what frequency of recorded data is acceptable to prove compliance?  Is 15 minute data acceptable?  How about hourly?  If the voltage slightly drifts outside of the band for a few minutes, is that considered non-compliant?

 

VAR 001-WECC-1 R2
Need additional clarification regarding the phrase "maintain the voltage within the Facility Ratings".  Our small generating plant, connected to a 115kV line and close to a very large BPA substation, can barely budge the system voltage one way or the other when all generators are at maximum lead or lag VAR production.  Additionally, this BPA substation bus moves from 113kV to 117kV throughout the day and seasonally and is based on system loading.  If we are required to set AVR to 115kV, our generators will be at max lead or lag VAR production/consumption 24/7 and we will not be able to maintain the voltage within facility ratings.  Additionally, there is no voltage schedule that the TO could provide that could come close to following the BPA bus voltage because it changes with system load and is not related to any type of schedule.

Stating that a TO's schedules shall be based upon experience seems vague and may be difficult to prove compliance.  Is this the TO's experience or the GO's experience?
VAR 001-WECC-1 R5 5.1
Recommend clarifying what is meant by "system disturbance".  Is a system disturbance a fault that is cleared in 5 cycles?  Or is it a long term decay of the voltage that occurs over a period of several hours due to excessive loading and a lack of VAR support?

	Response: VAR 001-WECC-1 R1
The drafting team is making revisions to requirement R1 to permit a voltage band as requested.
The drafting team believes this comment applies to NERC VAR-002-1 R2.  This issue will not be addressed in the proposed VAR-001-WECC-1 standard.  

VAR 001-WECC-1 R2
The drafting team will remove the phrases referenced.

VAR 001-WECC-1 R5 5.1
The coordination between the GOP and the TOP is meant to address these types of issues.  System and Disturbance are NERC defined terms. 

	Glock, Tom, APS
	
	
	VAR -001 R-2, R-3.1, R-3.2
Requirement R2 is not needed. The Transmission Operator's schedules in R1 are always either technically based or are based upon his experience. Having this requirement creates unnecessary paper work and is burdensome.

 

Requirements R3.1 and R3.2 should be deleted. The generator owner may not have the capability to control the voltage the high side of the generator step-up transformer or at the point of interconnection. When the Generator Owner does have the capability, the point of control should be mutually agreed upon and R3.4 is the appropriate requirement for that.

	Response: The drafting team will remove R2.

The drafting team believes listing only R3.1 and R3.4 may conflict with NERC standard VAR-001-1 R4.  The drafting team is evaluating the resolution of this conflict either through adding a requirement to convert the voltage from the interconnection point to the generator terminals or working to revise the NERC VAR-001-1 standard.  


� 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�





1

- 3 -


