PRC-019-1
Coordination of Generator Voltage Regulator Controls with Unit 


	Members
	Reliability Need?
	Acceptable Translation?
	Comments

	Southern Company Generation
	
	
	(From Q 4 – Other comments)

General Comment on PRC-019:  Historically, very few generator device coordination problems have been identified.  Since this is a new standard and historical trends don’t indicate widespread problems in this area, it is recommended that NERC and the regions address the generator device coordination on a priority basis and allow ample time for the industry to come into compliance.  Allowing up to seven years for existing systems to be completed should allow a reasonable amount of time for the coordination to be performed and implemented.

	Response: 

	Southern Company – Transmission
	
	
	(From Q 4 – Other comments)

General Comment on PRC-019:  Historically, very few generator device coordination problems have been identified.  Since this is a new standard and historical trends don’t indicate widespread problems in this area, it is recommended that NERC and the regions address the generator device coordination on a priority basis and allow ample time for the industry to come into compliance.  Allowing 2-3 years for existing systems to be completed should allow a reasonable amount of time for the coordination to be performed and implemented.

	Response: 

	IESO
	
	
	(From Q 4 – Other comments)

We suggest deleting 'manufacturer's' in the following sentence:

"The generator 'manufacturer's' reactive capability curve…"

	Response: 

	FRCC
	Yes 
	No
	This standard is asking for a great deal of information in a poorly defined format.  The standard should address misoperation, miscalibration or miscoordination of the generator overexcitation protection.  The standard should be re-written to focus on controls and protection systems during times when lagging reactive output could cause system concerns.  

	Response: 

	Kansas City Power and Light
	Yes
	No
	It appears that this standard is redundant

	Response: 

	Joseph F. Buch – Madison Gas and Electric
	Yes
	No
	Generation to transmission interconnection agreements on var output may preclude field demonstration of the capability curve and the standard should recognize these occurrences.  Also, while the standard provides for a 5 year phase in of the requirements, thereafter annual calendar year evaluation seems excessive.  The capabilities of the units tend to be quite stable with little change over time.  The need for annual evaluation should not be required.  As part of the phase in period, the provision for field testing of this standard should include analysis of exceptions to these requirements for selected generators (<50 MW) or those of older vintage).     

	Response: 

	Carol L. Krysevig – Allegheny Energy Supply Co. 
	Yes
	No
	PRC-019-1 language needs major work. It would appear that the intent is to reduce all generator protection down to a single sheet of paper. It is unclear as to whose benefit, the Generator Owner or the combination of Regional Reliability Organization, NERC, and the Transmission Operator. Is the Generator Owner to supply the requested information only following a request (original IIICM8 wording) or supply it within 5years and then wait and show proof within 30 days of being asked for verification? 

With regard to requirement R1.1.3 it is up to the system studies entity to develop the steady state stability limit information for each generator bus and supply it to the Generator Owner.

	Response: 

	Entergy
	Yes
	No
	The scope of this standard is significantly greater than was in the original.  The cost/benefits of including these additional items should be considered. Any retained item should be clarified as to what is actually required. 

	Response: 

	Rebecca Berdahll – Bonneville Power Administration

Karl Bryan – Corp of Engineers

Jay Sietz – US Bureau of Reclamation

Brenda Anderson

Deborah M. Linke – US Bureau of Reclamation
	Yes

Yes
	No

No
	We believe the draft represents a substantially expanded scope of the standard.  

The draft employs the use of the generator capability curve to plot several characteristics that were not specified in the original version of the standard.  This specified format will require substantial resource and time to compile.  

In addition some of the characteristics are not typically plotted on the capability curve or plotted at all.  

The standard requires numerous data to be plotted that will clutter and impact the usability the capability curves.

Another concern; we believe the draft overlaps considerably with standard FAC-009 Establish and Communicate Facility Ratings.  For example this standard asks for the MW limit of the prime mover, the MVA ratng of the step-up transformer, and any other limit that could restrict the MW or MVA output.  As stated this includes ambient temperature impact, river flow requirements, and environmental restrictions. 

We recommend the drafting team reexamine the amount of information to be provided to the Transmission Operator and consider reducing it to a few basic items.  

	Response: 

	IESO – Ontario
	Yes
	No
	Questions are raised whether the intention of this standard has gone beyond the scope of the original Planning Standard IIICM8.  We suggest that SDT should re-consider the inclusion of this standard (in its present form) into Phase III/IV planning standards. It may be more appropriate to introduce and issue PRC-019-1 as a separate new standard (via SAR process).

	Response: 

	SERC EC Generation Subcommittee (GS)

Jerry Nicely – TVA Nuclear Generation

John K. Loftis, Jr. – Dominion – Electric Transmission
	Yes

Yes

Yes
	No
No
No
	The scope of this standards is significantly greater than was in the original and seems excessive. A more limited set of requirements will provide evidence of adequate coordination. 

Delete R1.1.6, 1.1.7, 1.1.4, 1.4, and 1.1.3. 

Clarify R1.3. 

Delete NERC from the first sentence in R1 and delete the words unless exempted from the second sentence in R1. 

	Response: 

	Gred Mason – Dynergy Generation
	Yes
	No
	1. The requirements in section B,R1.1.1, B,R1.1.4, B,R1.3 and B,R1.4 are new(or at least more specific) relative to the current standard and should be eliminated if the current standard is just being "translated. "If these requirements are retained, significant additional work will be required to obtain the data.

2. Section B,R1.1.6 should be revised to read: "Out of step impedance relays(if applicable)."

3. Section B,R1.3-Change the word "settings" to ""relays" in order to focus on design rather than actual settings. 

4. Section B,R1.4-Strike the words"…secure settings for the…" to focus on design rather than actual settings.

4. Levels of Non-Compliance are too stringent. Suggest modifying these to making Level 4 tied to not addressing 4 of the 12 requirements in R1.

	Response: 

	Southern Company – Transmission 
	No
	No
	The scope of this standard is significantly greater than was in the original IIIC.M8 standard and is excessive.  The scope should be contained to showing  coordination of the -voltage regulator control and limit functions with the generator's capabilities and protective relays-.  

On this basis, we recommend deletion of  R 1.1.4, R 1.1.6, R 1.1.7, R 1.4. 

Clarify R1.2 and R1.3 as noted below.

R1.2 should be clarified to state -When so equipped, minimum excitation limiter coordinates with the generator's underreactive capability and the loss of excitation or loss of field relay characteristic(s).-  

R1.3  should be clarified to state, -When so equipped, the V/Hz limiter coordinates with the generator and/or GSU V/Hz capabilities and the V/Hz protective relay(s).-  

All generators are not equipped with all protective system devices and excitation system limiters and devices listed here.  This standard should not dictate what protection features are required, which is a matter better suited for the generator owner and transmission provider. 

Delete NERC from the first sentence in R1 and M1.

If this standard is implemented as written, recommend 5 of the most critical units be tested per year due to the significant amount of cost and resource requirements to accomplish testing, data verification, etc..  The accomplishment of this should be coordinated with Standard MOD-026.

It is impractical for a Utility with many large generating units to accomplish this requirement in a short time period.

Under D1.2: Annual submission of this much information is unnecessary because these settings do not change that often. 

A 5 year resubmission is more reasonable.

	Response: 

	Southern Company Generation
	No
	No
	The scope of this standard is much greater than in the original IIIC.M8 standard and is excessive.  The scope should be contained to show  coordination of the "voltage regulator control and limit functions with the generator's capabilities and protective relays".  

On this basis, we recommend deletion of  R 1.1.4, R 1.1.6, R 1.1.7, R 1.4.  

Clarify R1.2 and R1.3 as noted below:

R1.2 should be clarified to state "When so equipped, minimum excitation limiter coordinates with the generator's underreactive capability and the loss of excitation or loss of field relay."  

R1.3  should be clarified to state, "When so equipped, the V/Hz limiter coordinates with the generator and/or GSU V/Hz capabilities and the V/Hz protective relay(s)."   

Not all generators are equipped with all protective system devices and excitation system limiters and devices listed here.  This standard should not dictate what protection features are required; it is better suited for the Gen Op and Trans. Provider. 

Delete NERC from the 1st sentence in R1 and M1.

Due to the significant amount of cost and resource requirements to accomplish testing, etc., it is recommended that Compliance  D1.1.2 be changed to say "Initial seven year calendar year phase-in period, then one calendar year". 

This standard should be coordinated with Standard MOD-026.

	Response: 

	John Horakh – MACC
	Yes
	No
	Purpose should be: To insure that a generator’s reported capability is coordinated with its voltage regulator controls and limit functions and protective relays.

In R1.4, replace (secure) with (coordinated)

	Response: 

	NERC Interconnection Dynamics Working Group
	Yes
	No
	The stated purpose of the new standard is: “To ensure generator voltage levels, reactive flows, and reactive resources are controlled and maintained within limits in real time to protect equipment and the reliable operation of the Interconnection.”

To achieve this, the various elements of this proposed standard include plotting on the static MW-MVAR generator capability curves, various AVR dynamic over- and under-excitation curves, loss-of-excitation relaying coordination, dynamic out-of-step relaying coordination, generator back-up relaying. Also volts/hertz relaying, back up voltage constrained overcurrent, negative sequence, and under- and over-frequency relaying are mentioned which could trip the generator. 

Such a diverse coordination should be viewed in real time operation when the generator operates at various loads under varying system conditions of voltage and frequency, connected through a network of varying strength, to other generators with varying dynamics.  While it is normal practice to provide static MW-MVAR generator capability curves showing generator and turbine MW and MVAR limits, and to impose on it various AVR dynamic over- and under-excitation curves, adding the various other protection functions and coordination in a NERC standard, without other standards or guidelines such as IEEE/ANSI that could be referenced, would make the NERC standard ambiguous and indefensible.  Hence more work needs to be done by way of NERC white papers or guidelines to answer questions that will be invariably asked by those attempting to comply with the new NERC standard.  Many organizations assume that AVR controls and protection coordination is inherent – thus, methods to demonstrate protection and AVR coordination should be clearly stated.

IDWG therefore suggests the following:

1.  Create a new SAR that will provide procedures and guidelines for generator protection and AVR controls coordination.  Various elements in this proposed standard could be used.

2.  Ensure that all capability limits are established by calculations and verified by generator model validation.  

3.  If “maximum and minimum excitation limiters” (R1.1.1) is meant to be over- excitation and under-excitation limiters, state it as such.

4.  The under-excitation area of operation includes an area of unstable operation. The practical problems in validation of under-excitation limiter settings should be identified. 

5.  Include over-excitation limiters in R1.2.

6.  Delete the theoretical steady state stability limit in R1.1.3 as it is not a practical limit to be considered when the dynamic limits prevail.

7.  The out-of-step relaying calculation (R1.1.6) is often performed with static analysis. Its performance is however dynamic and requires a dynamic stability analysis not covered by existing standards.  This should be deleted or specific procedures provided.

8.  Simply providing relay settings (in R1.1.7 and R1.4) does not ensure adequate coordination with possible transmission system excursions.  This would be perhaps better covered in proposed standard VAR-004-1, which would result in defined transmission system excursions for which the generator relays would be expected to be set to ride through.

9.  Introduce a new R1.5 stating that "The capability Curve should show additionally curves for operation of +/- 5% voltage levels that the generator is capable of operating according to ANSI Standards.”

10.  The procedures in the new SAR should also address exemption criteria and phase in periods as appropriate.  Exemptions weaken standards.

	Response: 

	Tennessee Valley Authority
	Yes
	No
	Requirements are not clear and if requirements are retained, they need to be field tested. 

	Response: 

	Mark Kuras – MAAC
	Yes
	No
	Any exemption criteria must be clearly stated and not be done on a case by case basis. 

	Response: 

	Pacific Gas and Electric
	
	
	R1 Some generator voltages limits are restricted by plant auxiliary bus voltages and not generator capabilities.

M1 30 days is insufficient time to schedule and prepare a calculation.

	Response: 

	Joseph D Williamson – PJM
	Yes
	No
	R1 is incorrect: individual generators cannot be exempt from a standard.  If a region has a classification of units that the standard does not need to apply to then that classification must be shown under section E. Regional Differences. 

	Response: 

	SPP Transmission  Working Group
	Yes
	No
	R1 - what is the reasoning that a generator would be exempt ? This is a direct translation but it is relevant. 

Generator operator should be added to the Applicability section. Why does the generator owner need to report this to NERCF? This is a direct translation but is it necessary since the GO/GOP report to the RRO ? 

Purpose - IN REAL TIME should be removed.

R1.1 - Third sentence, no standard that requires RRO to define requirements.  

	Response: 

	Howard Rulf  - WE Energies
	Yes
	No
	R1.1.4  Define "GSU" in this standard and/or add it to the "Glossary of Terms Used in Reliability Standards".

R1.1.6  Out of step relaying has a dynamic characteristic and is not applicable to the steady state generator reactive capability curve.

R1.2.1  Minimum excitation limit is a component of the Automatic voltage regulator and as such is not coordinated with it.

M1  There is too much imformation required in this standard to be available within 30 days of a request.  90 days would be more appropriate.

	Response: 

	WECC Reliability Subcommittee 
Mohan Kondragunta – Southern California Edison
	Yes
Yes
	No
No
	WECC RS suggests rewording R1.1.6 to read Out of Step Characteristics.  WECC SR would like clarification on R1.2.1 and R1.2   What does coordination mean and how is it documented.

	Response: 

	Ronnie Frizzell - Arkansas Electric Coop. Corp.
	Yes
	No
	IIICM8 -- calls for the coordination of controls with the capabilities and relays of the generating unit.  The proposed purpose changes the perspective of the standard from one of planning (coordination) to one of operations ("in real time").  Was this the intent?  If so the requirements still imply coordination, which I believe to be the real intent.  All this to say the phrase "in real time" causes me heartburn.  

The GO or GOP may do the coordination Generator Operator should be added to the Applicability section.

R1 -- what is the reasoning that a generator would be exempt?  This is a direct translation but is it relevant?

Why does the generator owner need to report this to NERC?  Again this is a direct translation but is It necessary since the GO/GOP report to the RRO?

	Response: 

	NERC System Protection and Controls Task Force
	Yes
	No
	The purpose of this standard should explicitly define coordination as it pertains to this standard.  The applicable Reliability Coordinators must have the same information as the regions and generators. –– It should be made clear that this standard applies only to transmission-connected generation, contrasted to distributed generation.––

 R1 implies that a Generator Owner may be exempted by the Regional Reliability Organization.  All Generator Owners, without exception, should be required to meet this requirement. –– 

R1.2:  As item R1.3.1 states the purpose of the V/Hz protection, an item should be added below R1.2, stating that the MEL and loss-of-excitation protection protect (1) the generator rotor from damage due to induced currents in the rotor when excitation is drawn from the power system, and (2) the power system from large MVAR drain and low voltage when generators (especially large units) draw their excitation from the power system. –– All generator protective relays should coordinate with transmission system protection (e.g., generator backup distance / negative sequence, GSU neutral OC backup; also  generator 81UF with system UFLS, etc.).

R1.4 is a declarative sentence with no requirements.  ––

D1.2: Annual submission of this much information is unnecessary because these settings do not change that often. A 5 year resubmission is more reasonable.

	Response: 

	ISO/RTO Council Standards Review Committee
	Yes
	Yes and No
	Questions are raised whether the intention of this standard has gone beyond the scope of the original Planning Standard IIICM8. It may be more appropriate to reintroduce and issue PRC-019-1 as a separate new standard (via the SAR process)

	Response: 

	SERC EC Planning Standards Subcommittee (PSS)
	Yes
	Yes
	The scope of this standard is significantly greater than was the original. The cost/benefits of including these additional items should be considered. Any retained item should be clarified as to what is actually required.

	Response: 

	Raj Rana – AEP
	Yes
	
	This is a complex subject.  We suggest that first a white paper be prepared and then the standard be field tested.  This may lead to drafting a new SAR.  Existing draft is overly proscriptive. 

	Response: 

	Barry Green – Ontario Power Generation
	Yes
	
	There is some inconsistency in this package of standards affecting generators, between applicability to generator owner in some cases and generator operator in others.  For this standard, PRC-019-1, the applicability must lie with the generator operator.  In many cases, the owner, by virtue of contractual obligations, would not have the ability to carry out the obligations imposed by this standard.  In other cases, ownership could be shared and it would not be appropriate for these obligations to be shared.  Therefore, the applicability of this standard more correctly belongs with the generation operator.  Alternatively, if NERC chooses to be less prescriptive, it could, for the purposes of the standard, place an obligation on the owner or operator, with an obligation on the region to clarify in each case, the appropriate entity to meet the requirements.

	Response: 

	Peter Burke – American Transmission Co. 
	Yes
	Yes
	Inconsistent Language in R1.1.1: Note that the phrase as applicable is used in the translation mapping document but the phrase as appropriate is used in the clean draft 1 standards document. 

	Response: 

	PPL Corporation
	Yes
	Yes
	PPL agrees that Regional Reliability Organizations must allow for exemptions for certain classes of generation units, as appropriate.  It is felt that all units under 70 MWs should be exempt from these standards due to minimal effects on the system.

	Response: 

	Midwest Reliability Organization
	Yes
	Yes
	Recommend that NERC develop a guide to assist Generator Owners for developing the requested curves required in R1.

R1.1.  Change "plotted, or in a form" to "plotted, or be provided in a form".

	Response: 

	Gerald Rheault – Manitoba Hydro
	Yes
	Yes
	Purpose: The purpose statement does not appear to be reflected in the requirements.  The purpose should be to "ensure coordination of the genarator controls with the generators capabilities and protection to ensure that generator tripping does not occur when the generator is operating within capabilities.

R1: there should not be exemptions for this coordination requirement.

R1.1.4 also add GUS tap range to the list in the brackets.

	Response: 

	Xcel Energy – Northern States Power
	Yes
	Yes
	Which standard contains the requirement by an RRO to develop exemption criteria and procedures as described in R1?           

R1.1.6 - Should state "Generator Out-Of Step Relay", not just "out-of step"

R1.2.1 - In practice the Automatic Voltage Regulator provides the Minimum Excitation Limit by its setting. The purpose of this requirement is not clear. Our interpretation of this is that it should coordinate with the Loss of Excitation curve of the Generator, and the requirement should state that.

R1.3 Should state "The Volts/Hertz relay settings", not just "The Volts/ Hertz settings".

	Response: 

	Doug Hohbough – First Energy Corp.
	Yes
	Yes
	R1.1  "The generator manufacturer's reactive capability curve is consistent with the generator current capability"   What if it isn't?

	Response: 

	D. Byran Guy – Progress Energy, Inc. 
	Yes
	Yes
	R1 - Delete "NERC". Also delete "Unless exempted…" in last sentence to not be repetitive with first sentence in R1. 

R1.1 - Revise the first sentence to read: "The generator reactive capability curve used shall be consistent with the generator's existing capability."

The scope of  this standard is significantly greater than was in the original and seems excessive.  A more limited set of requirements will provide evidence of adequate coordination.    The following characterstics are not necessary for coordination and should be deleted from requirements specifically, delete R1.1.3 (steady state stability limit) and R1.1.6 (out of step) R1.1.7 (generator backup distance relay)

	Response: 

	Transmission Subcommittee
	
	
	PRC-019-1, M1, TS recommends including Generator Operator in M1.

TS Recommendation: Once "Reactive Capability of Generation Unit(s)" is established the criteria needs to be defined to coincide with R3 when the voltage and reactive schedule is not maintained by each generator within the reactive capability of the unit.  Does the PRC-019 capture the reporting requirements?

	Response: 

	NPCC CP9  RSWG
	Yes
	Yes
	

	Ed Riley – California ISO
	Yes
	Yes
	

	
Individual Members of CCMC
	Yes
	
	

	Cinod Kotecha
	Yes
	Yes
	

	Kenneth Dresner – FirstEnergy Solutions
	Yes
	Yes
	

	Alan Adamson – NYSRC
	Yes
	Yes
	

	Constellation Generation Group
	Yes
	Yes
	

	Dan Griffiths – PA Office of Consumer Advocate 
	Yes
	Yes
	

	Kathleen Goodman – ISO-NE
	Yes
	Yes
	

	Michael C. Calimano – NYISO
	Yes
	Yes
	

	Samuel W. Leach – TXU Power
	Yes
	Yes
	

	Karl Kohlrus - City Water, Light & Power
	Yes
	Yes
	

	Consolodated Edison
	Yes
	Yes
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