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BAL-003-0.1b — Frequency Response and Bias
Registered Entity: (Must be completed by the Compliance Enforcement Authority)

NCR Number: (Must be completed by the Compliance Enforcement Authority)
Applicable Function(s):  BA
Auditors:

Disclaimer


NERC developed this Reliability Standard Audit Worksheet (RSAW) language in order to facilitate NERC’s and the Regional Entities’ assessment of a registered entity’s compliance with this Reliability Standard.  The NERC RSAW language is written to specific versions of each NERC Reliability Standard.  Entities using this RSAW should choose the version of the RSAW applicable to the Reliability Standard being assessed.  While the information included in this RSAW provides some of the methodology that NERC has elected to use to assess compliance with the requirements of the Reliability Standard, this document should not be treated as a substitute for the Reliability Standard or viewed as additional Reliability Standard requirements.  In all cases, the Regional Entity should rely on the language contained in the Reliability Standard itself, and not on the language contained in this RSAW, to determine compliance with the Reliability Standard.  NERC’s Reliability Standards can be found on NERC’s website at http://www.nerc.com/page.php?cid=2|20.   Additionally, NERC Reliability Standards are updated frequently, and this RSAW may not necessarily be updated with the same frequency.  Therefore, it is imperative that entities treat this RSAW as a reference document only, and not as a substitute or replacement for the Reliability Standard.  It is the responsibility of the registered entity to verify its compliance with the latest approved version of the Reliability Standards, by the applicable governmental authority, relevant to its registration status.

The NERC RSAW language contained within this document provides a non‑exclusive list, for informational purposes only, of examples of the types of evidence a registered entity may produce or may be asked to produce to demonstrate compliance with the Reliability Standard.  A registered entity’s adherence to the examples contained within this RSAW does not necessarily constitute compliance with the applicable Reliability Standard, and NERC and the Regional Entity using this RSAW reserves the right to request additional evidence from the registered entity that is not included in this RSAW.  Additionally, this RSAW includes excerpts from FERC Orders and other regulatory references.  The FERC Order cites are provided for ease of reference only, and this document does not necessarily include all applicable Order provisions.  In the event of a discrepancy between FERC Orders, and the language included in this document, FERC Orders shall prevail.   
Subject Matter Experts

Identify your company’s subject matter expert(s) responsible for this Reliability Standard.  Include the person's title, organization and the requirement(s) for which they are responsible. Insert additional lines if necessary.  

Response: (Registered Entity Response Required)

	SME Name
	Title
	Organization
	Requirement

	
	
	
	

	
	
	
	

	
	
	
	


Reliability Standard Language
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Purpose: 
This standard provides a consistent method for calculating the Frequency Bias component of ACE.
Applicability: 

Balancing Authorities
NERC BOT Approval Date: 10/29/2008
FERC Approval Date: 5/13/2009
Reliability Standard Enforcement Date in the United States: 5/13/2009
Requirements:

R1. Each Balancing Authority shall review its Frequency Bias Settings by January 1 of each year and recalculate its setting to reflect any change in the Frequency Response of the Balancing Authority Area.
  


          R1.1. The Balancing Authority may change its Frequency Bias Setting, and the method used

            to determine the setting, whenever any of the factors used to determine the current bias

            value change.
            R1.2. Each Balancing Authority shall report its Frequency Bias Setting, and method for

            determining that setting, to the NERC Operating Committee.
 
Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

R1 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
	
   Provide the following:


Document Title and/or File Name, 

Page & Section, 
Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	


This section must be completed by the Compliance Enforcement Authority.
Compliance Assessment Approach Specific to BAL-003-0.1b R1.


___ Verify the date when the Balancing Authority last reviewed its Frequency Bias Setting.


___
Confirm that the Balancing Authority reported to the NERC Operating Committee 


(through the channels appropriate to the region) the most recent Frequency Bias Setting 


and Methodology it used to determine the setting(s).

Detailed notes:

R2. Each Balancing Authority shall establish and maintain a Frequency Bias Setting that is as

close as practical to, or greater than, the Balancing Authority’s Frequency Response.

Frequency Bias may be calculated several ways:
        R2.1. The Balancing Authority may use a fixed Frequency Bias value which is based on a

        fixed, straight-line function of Tie Line deviation versus Frequency Deviation. The

        Balancing Authority shall determine the fixed value by observing and averaging the

        Frequency Response for several Disturbances during on-peak hours.
        R2.2. The Balancing Authority may use a variable (linear or non-linear) bias value, which is

        based on a variable function of Tie Line deviation to Frequency Deviation. The

        Balancing Authority shall determine the variable frequency bias value by analyzing

        Frequency Response as it varies with factors such as load, generation, governor

        characteristics, and frequency.
Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

R2 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
	
   Provide the following:


Document Title and/or File Name, 

Page & Section, 
Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	


Question: Provide a detailed description of the methodology used to determine your Frequency Bias Setting to ensure you are as close as practical to, or greater than your Frequency Response.


Entity Response: (Registered Entity Response Required)

This section must be completed by the Compliance Enforcement Authority.
Compliance Assessment Approach Specific to BAL-003-0.1b R2.


____Review the Frequency Bias setting to determine the setting is as close as practical to, or greater     

                
than, the Balancing Authorities Frequency Response. 


____Confirm if the Balancing Authority has calculated the Frequency Bias value based on one 


of the methodologies outlined in R2.1 or R2.2.

Detailed notes:

R3. Each Balancing Authority shall operate its Automatic Generation Control (AGC) on Tie Line

Frequency Bias, unless such operation is adverse to system or Interconnection reliability.
Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

R3 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
	
   Provide the following:


Document Title and/or File Name, 

Page & Section, 
Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	


This section must be completed by the Compliance Enforcement Authority.
Compliance Assessment Approach Specific to BAL-003-0.1b R3.


____Confirm that the Balancing Authority routinely operated their AGC on Tie Line Frequency 


Bias mode during the audited period


____Confirm that any operation outside of Tie Line Bias method was done to avoid adverse 


system or Interconnection reliability

Detailed notes:

R4. Balancing Authorities that use Dynamic Scheduling or Pseudo-ties for jointly owned units

shall reflect their respective share of the unit governor droop response in their respective

Frequency Bias Setting.

        R4.1. Fixed schedules for Jointly Owned Units mandate that Balancing Authority (A) that

        contains the Jointly Owned Unit must incorporate the respective share of the unit

        governor droop response for any Balancing Authorities that have fixed schedules (B

        and C). See the diagram below.
        R4.2. The Balancing Authorities that have a fixed schedule (B and C) but do not contain the

        Jointly Owned Unit shall not include their share of the governor droop response in

        their Frequency Bias Setting.
Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

R4 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
	
   Provide the following:


Document Title and/or File Name, 

Page & Section, 
Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	


This section must be completed by the Compliance Enforcement Authority.
Compliance Assessment Approach Specific to BAL-003-0.1b R4.


____Determine if the Balancing Authority has jointly owned unit(s) located in its balancing area 


 and/or another entity’s footprint. (If not, this requirement is N/A)

                 For Balancing Authorities that use Dynamic Scheduling or Pseudo Ties:



____Confirm the Balancing Authority reflects their respective share of the units’ droop response in  

                        their respective Frequency Bias Setting.


___
Confirm the host Balancing Authority does not include other entities’ shares of the 


        droop response in their Frequency Bias Settings.


For Balancing Authority using fixed Schedules for jointly owned units, the host BA must:



_____Incorporate the respective share of the unit governor droop response for the other BAs

For Balancing Authority using fixed Schedules for jointly owned units, which are not 

             contained within their BA:



____ Shall not incorporate their respective share of the unit governor droop response.

Detailed notes:

R5. Balancing Authorities that serve native load shall have a monthly average Frequency Bias

Setting that is at least 1% of the Balancing Authority’s estimated yearly peak demand per 0.1

Hz change.
       R5.1. Balancing Authorities that do not serve native load shall have a monthly average

       Frequency Bias Setting that is at least 1% of its estimated maximum generation level in

       the coming year per 0.1 Hz change.
Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

R5 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
	
   Provide the following:


Document Title and/or File Name, 

Page & Section, 
Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	


This section must be completed by the Compliance Enforcement Authority.
Compliance Assessment Approach Specific to BAL-003-0.1b R5.


       Identify if the Balancing Authority serves native load.  If so:


___
Confirm that the Frequency Bias setting is at least 1% of the Balancing Authority’s 


estimated yearly peak demand per 0.1 Hz change.

      For Balancing Authorities which do not serve native load:

       Confirm that the Frequency Bias Setting is at least 1% of its estimated maximum 


generation level in the coming year per 0.1 Hz change.

Detailed notes:

R6. A Balancing Authority that is performing Overlap Regulation Service shall increase its Frequency Bias Setting to match the frequency response of the entire area being controlled. A Balancing Authority shall not change its Frequency Bias Setting when performing Supplemental Regulation Service.
Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

R6 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
	
   Provide the following:


Document Title and/or File Name, 

Page & Section, 
Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	


This section must be completed by the Compliance Enforcement Authority.
Compliance Assessment Approach Specific to BAL-003-0.1b R6.

      Identify if the Balancing Authority performs Overlap Regulation Service or Supplemental 


Regulation Service.


___
Confirm that the Balancing Authority performing Overlap Regulation Service, has 


adjusted its Frequency Bias setting to match the frequency response to the entire area 


being controlled.


___
Confirm that the Balancing Authority has 
not adjusted its Frequency Bias setting while   

                          performing Supplemental Regulation Service.
Detailed notes:

Supplemental Information

Other ‑ The list of questions above is not all inclusive of evidence required to show compliance with the Reliability Standard. Provide additional information here, as necessary that demonstrates compliance with this Reliability Standard.



Entity Response: (Registered Entity Response)

Compliance Findings Summary (to be filled out by auditor)
	Req.
	NF
	PV
	OEA
	NA
	Statement

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	


Excerpts From FERC Orders -- For Reference Purposes Only

Updated Through September 1, 2010
BAL-003-0.1b

Excerpts from Regulatory Authority Orders


(Reference Information)

Order 693

March 16, 2007

P357
"The purpose of BAL‑003‑0 is to ensure that a balancing authority’s frequency 


bias setting is accurately calculated to match its actual frequency response."  


(footnote: The actual frequency response is the increase in output from 


generators after the loss of a generator and determines the frequency at which 


generation and load return to balance.)


P370
“A balancing authority must use a frequency bias of at least one percent and they 


must have a frequency bias that is as close as practical to, or greater than, the 


balancing authority’s actual frequency response.”


P373
"...Requirement R2 of this Reliability Standard states that “[e]ach Balancing 


Authority shall establish and maintain a Frequency Bias Setting that is as close as 


practical to, or greater than, the Balancing Authority’s Frequency Response.” 


The Commission believes that the achievement of this Requirement is 


fundamental to the tie line bias control schemes that have been in use to assist in 


balancing generation and load in the Interconnections for many years. We 


understand that the present Reliability Standard sets the required frequency 


response of the balancing authorities to be approximately one percent or greater 


by requiring that the frequency bias shall not be less than one percent and that 


the frequency bias be as close as practical to, or greater than, the actual 


frequency response." (footnote: Cohn, Nathan, Control of Generation and Power 


Flow on Interconnected Systems, (John Wiley and Sons 1966).)

Order 713

July 21, 2008

P15
"Requirement R3 of BAL‑003‑0 requires each balancing authority to operate its 


automatic generation control on “tie line frequency bias,” unless such operation 


is adverse to system interconnection reliability."


P16
"In its December 19, 2007 filing, NERC explained that WECC requested the 


ERO to provide a formal interpretation whether the use of WECC’s existing 


automatic time error correction factor that is applied to the net interchange 


portion of the ACE equation violates Requirement R1 of BAL‑001‑0 or 


Requirement R3 of BAL‑003‑0."

P21
"The ERO’s interpretation of BAL‑003‑0, Requirement R3 is appropriate 


because it maintains the goal of Requirement R3 by obligating a balancing 


authority to operate automatic generation control on tie‑line frequency bias as its 


underlying control mode, unless to do so is adverse to system or interconnection 


reliability. Further, the interpretation fosters the purpose of Requirement R3 as it 


allows that a balancing authority may go beyond Requirement R3 and “layer 


other control objectives on top of their basic control modes, such as automatic 


inadvertent payback, [control performance standard] optimization, [and] time 


control (in single [balancing authority] interconnections),” although such 


layering is not required by the Reliability Standard."

ERO Interpretation of Specific Requirements of Frequency Response and Bias and Voltage and Reactive Control Reliability Standards

May 21, 2009
P10. ERCOT requested clarification whether there is a conflict between BAL-003-0, Requirement R2, and BAL-003-0, Requirement R5. In response, NERC proposed the following interpretation: 
Frequency Response and Bias Requirement 2 requires a Balancing Authority to analyze its response to frequency excursions as a first step in determining its frequency bias setting. The Balancing Authority may then choose a fixed bias (constant through the year) per Requirement 2.1, or a variable bias (varies with load, specific generators, etc.) per Requirement 2.2. 

Frequency Response and Bias Requirement 5 sets a minimum contribution for all Balancing Authorities toward stabilizing interconnection frequency. The 1% bias setting establishes a minimum level of automatic generation control action to help stabilize frequency following a disturbance. By setting a floor on bias, Requirement 5 also helps ensure a consistent measure of control performance among all Balancing Authorities within a multi-Balancing Authority interconnection. However, ERCOT is a single Balancing Authority interconnection. The bias settings ERCOT uses do produce, on average, the best level of automatic generation control action to meet control performance metrics. The bias value in a single Balancing Authority interconnection does not impact the measure of control performance. 

P14
.   “The ERO’s interpretation clarifies that the BAL-003-0 Requirements R2 and R5 do not conflict with one another. In Order No. 693, the Commission made clear that a frequency bias setting based only on the value set forth in Requirement R5 is insufficient and that a balancing authority must also follow Requirement R2. ERCOT presents the reverse question, whether a balancing authority that follows the variable bias setting under Requirement R2 must also follow Requirement R5. In response, NERC’s interpretation affirms that a balancing authority that uses the variable bias option provided under Requirement R2 must also follow Requirement R5. In addition, no comments were filed opposing the Commission’s proposal to approve NERC’s BAL-003-0 interpretation.”
Order Setting Deadline for Compliance

March 18, 2010

2. While the Commission, in Order No. 693, did not set a deadline for submitting modifications to BAL-003-0, we note that almost three years have passed since the issuance of the directive in Order No. 693. Accordingly, pursuant to section 39.5(g) of the Commission’s regulations,6 the Commission directs NERC to submit a modification to BAL-003-0 that is responsive to the Commission’s directive in Order No. 693 within six months from the date of issuance of this order.
28. Accordingly, to assure that NERC proceeds expeditiously, the Commission is setting a compliance deadline of six months from the date of issuance of this order for the development of modifications to Reliability Standard BAL-003-0 that comply with the Commission’s directives as set forth in Order No. 693 to define the appropriate periodicity of frequency response surveys necessary to ensure that Requirement R2 and other requirements of the Reliability Standard are being met and the necessary amount of frequency response needed for reliable operation. 

The Commission orders: 

NERC is hereby directed to submit a modification to Reliability Standard BAL-003-0 that complies with the Commission’s directives in Order No. 693, within six months from the date of issuance of this order, as discussed in the body of this order. 
Order Granting Rehearing for Further Consideration and Scheduling Technical Conference

May 13, 2010

2.



 In this order, we do not substantively address the requests for rehearing and clarification. Rather, we grant rehearing for the limited purpose of further consideration, and timely-filed requests for rehearing will not be deemed denied by operation of law. In addition, we direct Commission staff to convene a technical conference to provide an opportunity for a public discussion regarding technical issues pertaining to the development of a frequency response requirement. In its request for rehearing, NERC proposed a “task list” with a timeline for work on a frequency response requirement, but the proposal contained no deadline for the final, and most important, task of filing a proposed Reliability Standard for Commission review. Thus, we direct that NERC submit, within 30 days after the technical conference, a proposed schedule that includes firm deadlines for completing studies, analyses needed to develop a frequency response requirement, and for submission of a modified Reliability Standard that is responsive to the Commission directives in Order No. 693 pertaining to Reliability Standard BAL-003-0. The Commission will provide notice and opportunity to comment on the proposed schedule, as well as other matters discussed at the technical conference. In the meantime, we will defer the six month compliance deadline set forth in the March 18 Order pending further order by the Commission.  
15. Further, we direct that the ERO submit, within 30 days after the technical conference, a proposed schedule that includes interim targets for completing studies and analyses needed to develop a frequency response requirement, and a firm compliance deadline for submission of a modified Reliability Standard that is responsive to the Commission directives in Order No. 693 pertaining to Reliability Standard BAL-003-0. The Commission will provide notice and opportunity to comment on the ERO’s proposed schedule, as well as other matters discussed at the technical conference. In the meantime, we will defer the six month compliance deadline set forth in the March 18 Order pending further order by the Commission. 

The Commission orders: 

(A) 

In order to afford additional time for consideration of the matters raised or to be raised, rehearing of the Commission's order is hereby granted for the limited purpose of further consideration, and timely-filed rehearing requests will not be deemed denied by operation of law. 
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