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December 31, 2008

To:
Generator Compliance Contact
From:    Robert Coughlin, ISO New England, Reliability & Operations Compliance

  John Pearson, ISO New England, Reliability & Operations Compliance

Cc:
Peter Harris, Manager, System Operations Support

 
NEPOOL Reliability Committee (memorandum only)

Date: 
May 19, 2010
Subject: 2010 Automatic Voltage Regulator Compliance Survey (Response Due on Friday, June 11, 2010) 
I. Background

Under the NERC Standards, each Generator Operator is required to “operate each generator connected to the interconnected transmission system in the automatic voltage control mode (automatic voltage regulator in service and controlling voltage) unless the Generator Operator has notified the Transmission Operator”
, and to notify the Transmission Operator of “a status or capability change on any generator Reactive Power resource, including the status of each automatic voltage regulator and power system stabilizer and the expected duration of the change in status or capability.”
 To that end, ISO-NE Operating Procedure No. 14 requires the Market Participant to keep and maintain an automatic voltage regulator (“AVR”) in the voltage regulation mode on all generating units and to notify the ISO when an AVR is out of service.
  Additionally, Transmission Operators in New England – i.e., ISO New England (“ISO”) and the Local Control Centers (“LCCs”) – are required to know the status of all transmission reactive power resources, including the status of the AVR for each generating unit.
  
II. Purpose and Applicability of AVR Requirements and Survey

As presented and discussed at the April 26, 2010 NEPOOL Reliability Committee meeting,
 in order to help ensure that Generator Operators have provided the ISO and LCCs with current information regarding New England generating unit capabilities and that the ISO and LCCs are fully knowledgeable about their operating characteristics, the ISO is conducting a survey of all New England generating units modeled in its Energy Management System (“EMS”).  (Settlement Only Generators are exempt from this survey).
As stipulated in ISO’s Procedures, ISO AVR requirements apply to each individual interconnected generating unit, regardless of how the Generator Asset is registered in the ISO Market System. For example, a hydroelectric facility represented as a single asset in the ISO Market System may, in fact, be made up of multiple interconnected generating units, each of which is modeled as an individual generating unit in the ISO EMS.
  The ISO is also including in this survey generating units which the ISO has previously exempted from AVR requirements, in order to confirm its list of exempted facilities. The last time ISO conducted such a survey, above and beyond the standing requirements that Generator Operators provide the ISO with updates of operational characteristics/status of its facilities, was in 2003, in response to NERC-directed Near Term Actions following the August 14th Blackout.  
In summary, the ISO’s AVR requirements applicable to each interconnected generating unit include the following requirements:

1. Must have a functional AVR installed

2. AVR must be operated in the mode to control voltage at the terminal, consistent with the range of voltage scheduled by the ISO, unless otherwise directed by ISO.

3. Must telemeter from the Remote Terminal Unit (“RTU”) and make available to the New England dispatch communications network an AVR indicator, which signifies whether the unit is in automatic voltage regulating mode and regulating voltage.

4. Must notify the ISO when the AVR is out of service. 
 
III. Content of the 2010 AVR Survey

A. Survey Response Due Date - Prompt action to respond to this survey is required. Your response to this survey must be provided to ISO no later than Friday, June 11, 2010. Your response should be sent to Bob Coughlin at rcoughlin@iso-ne.com.  These responses will be shared with and analyzed by ISO System Operations.
B. The list of generating units - The associated Survey Form lists all generating units represented in the ISO New England EMS for which you have been identified as the Compliance Contact. A full set of responses to the survey questions must be provided for each individual generating unit listed. Please note that this list has been developed using the best information available to the ISO. If you find that the number of individual generating units is inaccurate, please add or delete information, as appropriate, to accurately represent actual facilities. Please indicate that you have made such additions or deletions in the comments field. 
C. The survey questions - For each generating unit, please provide responses to the following questions found on the survey form:

1. Is the generator excitation control system set to automatic voltage regulation control mode?
2. Is the AVR functioning and normally operated to control voltage automatically to a voltage setpoint? If not, indicate in the Comments field the mode in which the unit is operating.
3. Is the function of the AVR for this generating unit affected by any other control systems (such as a DCS Outer Loop that may control to MVAR, Power Factor or Constant Field)
 such that the generating unit voltage could depart from voltage setpoint even though the AVR is set to control to voltage?
4. Is the AVR control mode indication for this generating unit telemetered directly from the SCADA RTU to the ISO and/or LCC?
D. Guidance and assistance in completing the survey form - Please refer to Attachment A to this memo for detailed information regarding AVR operation. This information will help you to better understand the ISO requirements regarding AVRs and will help you to answer the Survey Form completely and accurately.  ISO is aware that generating unit control systems may be complex and varied and that certain control circuitry may influence intended AVR behavior. The information provided in Attachment A is intended to provide a common baseline understanding of intended AVR behavior.  
If you have questions 
· Technical questions about completing this survey?  - contact John Pearson at 413- 540-4260 or jpearson@iso-ne.com 
· General questions about this survey? - contact Bob Coughlin at 413-535-4114 or rcoughlin@iso-ne.com
Thank you.

Attachment A – Information About Automatic Voltage Regulators and Mode of Operation
A. Description of the Nature and Function of an Automatic Voltage Regulator

Most generator excitation control systems include a device known as the Automatic Voltage Regulator (“AVR”). An AVR is an electrical device designed to automatically maintain a terminal voltage level (within required limits) of a synchronous generator despite variations in input voltage or load current. An AVR consists of a closed feedback control system that compares the actual output voltage to some internal fixed reference voltage. An AVR automatically controls the field excitation of a generator so as to maintain a desired generator output voltage and thereby improve power system stability. A generator equipped with an AVR and operating in voltage control is able to respond rapidly to system disturbances that lead to high or low voltage. A rise in system voltage will cause the AVR to reduce the field current entering the rotor (excitation), and with it Var output, in an attempt to restore the voltage defined by the AVR setpoint. In low voltage situations, the AVR increases the field current to restore the voltage to its desired value without causing oscillations or instabilities in the voltage.

B. Mode of Generator Excitation Control System Operation

Many generator excitation control systems have the option of being set in various operating modes, such as: constant voltage, constant power factor, and constant Mvar.  However, operating the excitation system to maintain either constant power factor or constant Mvar does not meet the intent of ISO (nor, we believe, NERC) requirements, because, as detailed below, excitation system operation in the constant voltage mode is the only mode that ensures the automatic delivery of additional reactive support to the system when the need to control voltage arises following a system disturbance.
 In high voltage situations, operating an excitation control system in any other mode results in reduced reactive response during system disturbances and could lead to bulk electric system equipment damage and potentially lead to cascading failures.  If a voltage decline began to occur, operating an excitation control system in any other mode results in reduced reactive response during system disturbances and could contribute to voltage collapse.   
C. Meeting the Intent of ISO AVR Operation Requirements 

To meet the intent of ISO requirements regarding AVR operation, the Generator Operator must, unless directed otherwise by ISO or the LCCs, operate the AVR for each generating unit in constant voltage mode. To meet the intent of this requirement, voltage setpoint levels must be maintained both in the near-term (initial response to system event) and in the longer-term (all other times). In  order to meet this requirement, it is also important to ensure that no other control system of the Generator overrides or modifies the function of the AVR’s operation to automatically maintain a terminal voltage level (within required limits) of the generating unit. An example of such a control system would be an “outer loop Distributed Control System (DCS)” that could override the effects of the excitation system AVR. Such systems must be configured in a manner that ensures that the desired effect of the AVR operation (maintaining constant voltage) is not overridden. In addition, an AVR operating properly in constant voltage mode that meets the intent of this requirement will typically require no operator intervention to maintain the scheduled voltage during normal system operation even after system events and contingencies.
� See VAR-002-1, R1.


� See VAR-002-1, R3.1; see also R.32 (requirement to notify the Transmission Operator of “a status or capability change on any other Reactive Power resources under the Generator Operator’s control and the expected duration of the change in status or capability”). 


� See ISO Operating Procedure No. 14, Technical Requirements for Generators, Section II.E.(3) and ISO Tariff, Section II.22.2.(c)


� See VAR-001, R6.


� http://www.iso-ne.com/committees/comm_wkgrps/relblty_comm/relblty/mtrls/2010/apr262010/index.html 





� See ISO Operating Procedure No. 14, Technical Requirements for Generators, Section II.A.(2)


� See ISO Tariff, Section II.22.3(a) and ISO Operating Procedure No. 14, Technical Requirements for Generators, Demand Resources and Asset Related Demands, Section II.E.2


� See ISO Tariff, Section II.22.3(a)


� See ISO Operating Procedure No. 18, Metering and Telemetering Criteria, Section V.A.2(b)


� See ISO Operating Procedure No. 14, Technical Requirements for Generators, Section II.E.(3)





� See Attachment A of this Memo, Item C


�Unless, of course, the ISO or the LCC has directed the generator to run in a mode other than constant voltage.
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