Policy 1 – Generation Control and Performance

A. Control Performance Standard


Policy 1 – Generation Control and Performance


Version 2

Policy Subsections

A.
Control Performance Standard

Standard 001
B.
Disturbance Control Standard


Standard 002
C.
Frequency Response and Bias


Standard 003
D.
Time Control Standard


Standard 004
E.
Automatic Generation Control Standard
Standard 005
F.
Inadvertent Interchange Standard

Standard 006
G.
Surveys Standard

Introduction

Each Balancing Authority shall have access to and/or operate resources to provide for a level of Operating Reserve sufficient to account for frequency support, errors in load forecasting, generation loss, transmission unavailability, and regulating requirements. Sufficient Operating Reserves is defined as the capacity required to meet the Control Performance Standard (Section A), Disturbance Control Standard (Section B), and Frequency Response Standard (Section C) of this Policy.

001. Control Performance Standard

[Appendix 1A, “Area Control Error (ACE) Equation”]

[“Performance Standard Reference Document
”]
Introduction

The Balancing Authority balance between demand and supply (generation plus Interchange) is measured by its Area Control Error (ACE). Because supply and demand change unpredictably, there will often be a mismatch between them, resulting in non-zero ACE.


The Control Performance Standard (CPS) establishes the statistical boundaries for ACE magnitudes, ensuring that steady-state frequency is statistically bounded around its scheduled value. Each Balancing Authority must achieve at least the minimum performance required by the CPS. CPS1 defines the permissible distribution of all Balancing Authorities’ ACEs in an Interconnection and is based on expected frequency performance within that individual Interconnection. CPS2 limits the magnitude of the impact that a Balancing Authority places on its respective Interconnection. Values controlling the effects of CPS are set by the Standards Developer.
1. Monitoring.  Each Balancing Authority shall monitor its control performance against two Standards: CPS1 and CPS2.
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(001 – R1) Control Performance Standard (CPS1). A Balancing Authority shall operate such that, on a rolling 12-month basis, the average of the clock-minute averages of the Balancing Authority’s ACE divided by 10B (B is the clock-minute average of the Balancing Authority’s frequency bias) times the corresponding clock-minute averages of the Interconnection’s frequency error is less than a specific limit. This limit 
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 is a constant derived from a targeted frequency bound (separately calculated for each Interconnection) reviewed and set as necessary by the NERC Operating Committee. 


1.2. [image: image20.wmf]10
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(001 – R2) Control Performance Standard (CPS2). Each Balancing Authority shall operate such that its average ACE for at least 90% of clock-ten-minute periods (6 non-overlapping periods per hour) during a calendar month is within a specific limit, referred to as L10. 
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is a constant derived from the targeted frequency bound.  It is the targeted RMS of ten-minute average frequency error from schedule based on frequency performance over a given year.  The bound, 
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, is the same for every balancing area within an Interconnection,

and Bs is the sum of the frequency bias settings of the balancing areas in the respective Interconnection.  For systems with variable bias, this is equal to the sum of the minimum frequency bias settings.
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2. (001- M1) Control Performance Standard (CPS) Compliance.  Each Balancing Authority shall achieve, as a minimum, CPS1 compliance of 100% and CPS2 compliance of 90%
2.1. 
Control Performance Standard 1 (CPS1).  CPS1 is calculated by converting a compliance ratio to a compliance percentage as follows:

CPS1 = ( 2 - CF  ) * 100%
The frequency-related Compliance Factor, CF, is a ratio of all one-minute compliance parameters accumulated over 12 months divided by the Target Frequency Bound:
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where: 

CF12-month is defined in Section 2.1.1,

1 is defined in Section B.1.1.1.

2.1.1. CF12-month  Calculation.  The rating index is derived from 12 months of data.  The basic unit of data comes from one-minute averages of ACE, frequency error and frequency bias settings. 

2.1.1.1. Clock-minute average.  A clock-minute average is the average of the reporting Balancing Authority’s valid measured variable (i.e., for ACE and for frequency error for each sampling cycle during a given clock-minute.
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The Balancing Authority’s clock-minute Compliance Factor (CF) becomes:
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2.1.1.2. Hourly Average.  Normally, sixty (60) clock-minute averages of the reporting area’s ACE and of the respective Interconnection’s frequency error will be used to compute the respective Hourly Average Compliance parameter.


[image: image10.wmf]hour

in 

 

samples

 

minute

-

clock

minute

-

clock

hour

-

clock

n

CF

CF

å

=


2.1.1.3. Accumulated Averages.  The reporting entity can recalculate and store each of the respective clock-hour averages (CFclock-hour average-month) as well as the respective number of samples for each of the twenty-four (24) hours (one for each clock-hour, i.e., HE 0100, HE 0200, ..., HE 2400).
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The 12-month Compliance Factor becomes:
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2.1.2. [image: image25.wmf]1
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In order to ensure that the average ACE and Frequency Deviation calculated for any one-minute interval is representative of that one-minute interval, it is necessary that at least 50% of both ACE and Frequency Deviation samples during that one-minute interval be present.  Should a sustained interruption in the recording of ACE or Frequency Deviation due to loss of telemetering or computer unavailability result in a one-minute interval not containing at least 50% of samples of both ACE and Frequency Deviation, that one-minute interval shall be excluded from the calculation of CPS1.
2.2. (001 – M2) Control Performance Standard 2 (CPS2).  The second parameter in the Control Performance Rating relates to a bound on the ten-minute average of ACE.  A compliance percentage is calculated as follows:
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The Violationsmonth are a count of the number of periods that ACEclock-ten-minutes exceeded L10.  ACEclock-ten-minutes is the sum of valid ACE samples within a clock-ten-minute period divided by the number of valid samples. 

Violation clock-ten-minutes 

=  0  if       
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Each area shall report the total number of Violations and Unavailable Periods for the month.  L10 is defined in Section B.1.1.2.

2.2.1. Determination of Total Periodsmonth  and Violationsmonth.  Since the CPS2 Criterion requires that ACE be averaged over a discrete time period, the same factors that limit Total Periodsmonth will limit Violationsmonth.  The calculation of Total Periodsmonth  and Violationsmonth, therefore, must be discussed jointly.
2.2.2. Condition that Impacts the Calculation of Total Periodsmonth  and Violationsmonth.  A condition may arise which may impact the normal calculation of Total Periodsmonth  and Violationsmonth.  This condition is a sustained interruption in the recording of ACE.

2.2.2.1. Interruption in the Recording of ACE.  In order to ensure that the average ACE calculated for any ten-minute interval is representative of that ten-minute interval, it is necessary that at least half the ACE data samples are present for that interval. Should half or more of  the ACE data be unavailable due to loss of telemetering or computer unavailability, that ten-minute interval is omitted from the calculation of CPS2.

2.3. [image: image26.wmf]Balancing Authorities Participating in Supplemental Regulation Service. A Balancing Authority providing or receiving Supplemental Regulation Service through Dynamic Transfer shall continue to be evaluated on the characteristics of its own ACE with the Supplemental Regulation Service included.

2.4. (001-R4) Balancing Authorities Providing Overlap Regulation Service. Each Balancing Authority providing Overlap Regulation Service shall evaluate CPS1 and CPS2 using the characteristics of the combined Balancing Authorities’ ACE and combined Frequency Bias Settings. 
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(001-R5) Balancing Authorities Receiving Overlap Regulation Service. Each Balancing Authority receiving overlap regulation service shall not have its control performance evaluated (i.e. from a control performance perspective, the Balancing Authority has shifted all control requirements to the Balancing Authority providing overlap regulation).

002. Disturbance Control Standard

[Appendix 1A – Area Control Error Equation]

[Performance Standard Reference Document]

Introduction

The Balancing Authority demand-supply balance will quickly change following the sudden loss of load or generation failure. This results in a sudden change in the Balancing Authority’s ACE, and also a change in Interconnection frequency. The Disturbance Control Standard measures the Balancing Authority’s ability to utilize its Contingency Reserves following a Reportable Disturbance. Because generator failures are far more common than significant losses of load and because Contingency Reserve activation does not typically apply to the loss of load, the application of the Disturbance Control Standard is limited to the loss of supply and does not apply to the loss of load.
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Each Balancing Authority shall have access to and/or operate resources to provide for a level of Contingency Reserve sufficient to meet the DCS performance standards.

(002-R1)Reserve Sharing Groups shall have the same responsibilities and meet the same obligations as individual Balancing Authorities with regards to monitoring and meeting the Disturbance Control Standard.

Standards
2. (002-R1)Contingency Reserves. Each Balancing Authority shall have access to and/or operate Contingency Reserves to respond to disturbances. This Contingency Reserve is that part of the Operating Reserves that is available, following loss of resources by the Balancing Authority, to meet the Disturbance Control Standard (DCS). Contingency reserve may be supplied from generation, controllable load resources, or coordinated adjustments to Interchange Schedules. 
2.1. [image: image29.wmf](002-R2)Contingency Reserve Accounting. The same portion of resource capacity shall not be counted by more than one Balancing Authority (e.g. reserves from jointly owned generation) as part of its Contingency Reserves.

2.2. (002-R2)Regional Reliability Organizational Contingency Reserve Policies. Each Regional Reliability Organization, subRegional Reliability Organization or Reserve Sharing Group shall specify its Contingency Reserve policies, including the minimum reserve requirement for the group, its allocation among members, the permissible mix of Operating Reserve – Spinning and Operating Reserve – Supplemental (Non-Spinning)
 that may be included in Contingency Reserve, and the procedure for applying Contingency Reserve in practice, and the limitations, if any, upon the amount of interruptible load that may be included.

3. (002-R3) Contingency Reserve to meet Disturbance Control Standard. Each Balancing Authority or Reserve Sharing Group shall activate sufficient Contingency Reserve to comply with the NERC Disturbance Control Standard. As a minimum the Balancing Authority, or Reserve Sharing Group, shall carry at least enough Contingency reserves to cover the most severe single contingency.

3.1. (002-R3)Contingency review. All Reserve Sharing Groups and Balancing Authorities shall at least annually review their probable contingencies to determine their prospective most severe single contingencies.

3.2. (3.2 to 3.2.2  002-R4) Disturbance Control Standard Compliance.  When a Balancing Authority or Reserve Sharing Group experiences a Reportable Disturbance (see 2.4), it is compliant with the Disturbance Control Standard when the Disturbance Recovery Criterion is met within the Disturbance Recovery Period. Each Balancing Authority or Reserve Sharing Group shall meet the Disturbance Control Standard (DCS) 100% of the time for Reportable Disturbances. 

3.2.1. Disturbance Recovery Criterion. The Balancing Authority shall return its ACE to zero if its ACE just prior to the Disturbance was positive or equal to zero. For negative initial ACE values just prior to the Disturbance, the ACE must return to its pre-disturbance value. The default performance criterion described above may be adjusted to better suit the needs of an Interconnection based on analysis approved by the NERC Operating Committee
.

3.2.2. Disturbance Recovery Period. The default Disturbance Recovery Period is 15 minutes after the start of a Reportable Disturbance. This period may be adjusted to better suit the needs of an Interconnection based on analysis approved by theNERC NERC Operating Committee
.

3.3. (3.3 to 3.3.2 002-R5) Reserve sharing group. Each Reserve Sharing Group shall comply with the Disturbance Control Standard. A Reserve Sharing Group shall be considered in a Disturbance condition whenever a group member has experienced a Reportable Disturbance and calls for the activation of Contingency reserves from one or more other group members. (If a group member has experienced a Reportable disturbance condition but does not call for reserve activation from other members of the Reserve Sharing Group, then that member shall report as a single Balancing Authority.) Compliance may be demonstrated by either of the following two methods: 

3.3.1. Group compliance to Disturbance Control Standard. The Reserve Sharing Group reviews group ACE (or equivalent) and demonstrates compliance to the DCS. To be in compliance, the group ACE (or its equivalent) must meet the Disturbance Recovery Criterion after the schedule change(s) related to reserve sharing have been fully implemented, and within the Disturbance Recovery Period.

3.3.2. Group member compliance to Disturbance Control Standard. The Reserve Sharing Group reviews each member’s ACE in response to the activation of reserves. To be in compliance, a member’s ACE (or its equivalent) must meet the Disturbance Recovery Criterion after the schedule change(s) related to reserve sharing have been fully implemented, and within the Disturbance Recovery Period.  [See Requirement 2.2.2 above.]

3.4. Reportable Disturbances. Reportable Disturbances are contingencies that are greater than or equal to 80% of the Most Severe Single Contingency loss. Region may 
optionally reduce the 80% threshold, provided that normal operating characteristics are not being considered or misrepresented as contingencies. Normal operating characteristics are excluded because DCS only measures the recovery from sudden, unanticipated losses of supply-side resources.

3.5. 
Treatment of Multiple Contingencies. 

3.5.1. Simultaneous Contingencies.  Multiple contingencies occurring within one minute or less of each other shall be treated as a single contingency.  If the combined magnitude of the multiple contingencies exceeds the Most Severe Single Contingency, the loss shall be reported, but excluded from compliance evaluation.

3.5.2. Multiple Contingencies within the Reportable Disturbance period.  Additional contingencies that occur after one minute of the start of a Reportable Disturbance but before the end of the Disturbance Recovery Period can be excluded from evaluation.  The Balancing Authority or Reserve Sharing Group shall determine the DCS compliance of the initial Reportable Disturbance by performing a reasonable estimation of the response that would have occurred had the second and subsequent contingencies not occurred.

3.5.3. Multiple Contingencies within the Contingency Reserve Restoration Period.  Additional Reportable Disturbances that occur after the end of the Disturbance Recovery Period but before the end of the Contingency Reserve Restoration Period shall be reported and included in the compliance evaluation.  However, the Balancing Authority or Reserve Sharing Group can request a waiver from the Resources Subcommittee for the event if the contingency reserves were rendered inadequate by prior contingencies and a good faith effort to replace contingency reserve can be shown.

4. (4. to 4.2 002-R6) Restoration of Reserves. Each Balancing Authority must fully restore its Contingency Reserves within the Contingency Reserve Restoration Period for its Interconnection.

4.1. Start of Contingency Reserve Restoration Period. The Contingency Reserve Restoration Period begins at the end of the Disturbance Recovery Period. 
4.2. Contingency Reserve Restoration Period. The Balancing Authority or Reserve Sharing Group shall restore its contingency reserves within 90 minutes. This period may be adjusted to better suit the reliability targets of the Interconnection based on analysis approved by the NERC Resources Subcommittee.

5. (002 – Levels of Non Compliance) Disturbance Control Performance Adjustment. Each Balancing Authority or Reserve Sharing Group not meeting the Disturbance Control Standard during a given calendar quarter shall increase its Contingency Reserve obligation for the calendar quarter (offset by one month) following the evaluation by the NERC or Region Compliance Monitor . [e.g. For the first calendar quarter of the year, the penalty is applied for May, June, and July.] The increase shall be directly proportional to the non‑compliance with the Disturbance Control Standard in the preceding quarter. This adjustment is not compounded across quarters, and is an additional percentage of reserve needed beyond the Most Severe Single Contingency. A Reserve Sharing Group may choose an allocation method for increasing its Contingency Reserve for the Reserve Sharing Group provided that this increase is fully allocated
6. (All of section 6  001-Measures) Calculation of Compliance.. 
6.1. 


A Balancing Authority or Reserve Sharing Group must calculate and report compliance with the Disturbance Control Standard for all disturbances greater than or equal to 80% of the magnitude of the Balancing Authority’s or of the Reserve Sharing Group’s most severe single contingency loss.  Regions may, at their discretion, require a lower reporting threshold.  Disturbance Control Standard is measured as the percentage recovery, Ri


For loss of generation:

if ACEA < 0
then
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where:


MWLOSS is the MW size of the Disturbance as measured at the beginning of the loss,

ACEA is the pre-disturbance ACE,

ACEM is the maximum algebraic value of ACE measured within the fifteen minutes following the Disturbance event.  A Balancing Authority or reserve sharing group may, at their discretion, set ACEM = ACE15 min, and

ACEm is the minimum algebraic value of ACE measured within the fifteen minutes following the Disturbance event.  A Balancing Authority or reserve sharing group may, at their discretion, set ACEm = ACE15 min.

6.1.1
Determination of MWLOSS.

Record the MWLOSS value as measured at the site of the loss to the extent possible.  The value should not be measured as a change in ACE since governor response and AGC response may introduce error.

6.1.2
Determination of ACEA.
Base the value for ACEA on the average ACE over the period just prior to the start of the Disturbance.  Average over a period between 10 and 60 seconds prior and include at least 4 scans of ACE.  In the illustration to the right, the horizontal line represents an averaging of ACE for 15 seconds prior to the start of the Disturbance with a result of ACEA= - 25 MW.

6.1.3
Determination of ACEM or ACEm.
ACEM is the maximum value of ACE measured within fifteen minutes following a given disturbance.  At the discretion of the Balancing Authority or of the Reserve Sharing Group, compliance may be based on the ACE measured fifteen minutes following the Disturbance, i.e., ACEM = ACE15 min.

6.2. ACEm is the minimum value of ACE measured within fifteen minutes following a given disturbance.  At the discretion of the Balancing Authority or of the Reserve Sharing Group, compliance may be based on the ACE measured fifteen minutes following the Disturbance, i.e., ACEm = ACE15 min  

7. (002- Levels of Non- Compliance) Reserve Policy Compliance Documentation. A representative from each Balancing Authority or Reserve Sharing Group that was non-compliant in the calendar quarter most recently completed shall provide written documentation verifying that the Balancing Authority or Reserve Sharing Group will apply the appropriate Disturbance Control Performance Adjustment beginning the first day of the succeeding month, and will continue to apply it for three months. The written documentation shall accompany the quarterly Disturbance Control Standard Report when a Balancing Authority or Reserve Sharing Group is non-compliant.

003.
Frequency Response and Bias

[Appendix 1A – The Area Control Error (ACE) Equation]

[Frequency Response Characteristic Survey Training Document]

Requirements (All of 1. to 003 R1)
1. Bias setting review.  Each Balancing Authority shall review its Frequency Bias Settings by January 1 of each year and recalculate its setting to reflect any change in area frequency response characteristic.

1.1. Bias setting method.  The Frequency Bias Setting, and the method used to determine the setting, may be changed whenever any of the factors used to determine the current bias value change. 

1.2. Bias setting reporting.  Each Balancing Authority shall report its Frequency Bias Setting, and method for determining that setting, to the Performance Subcommittee.

1.3. Bias setting verification.  Each Balancing Authority must be able to demonstrate and verify to the Compliance Monitor that its Frequency Bias Setting closely matches or is greater than its system response.

2. (All of 2.1 to 2.1.2 -003-R2)Tie-line bias.  Each Balancing Authority shall operate its AGC on tie-line frequency bias, unless such operation is adverse to system or Interconnection reliability.  The Standards for tie-line bias control follow:

2.1. Bias setting to match frequency response.  The Balancing Authority shall set its frequency bias (expressed in MW/0.1 Hz) as close as practical to the Balancing Authority’s frequency response characteristic.  Frequency bias may be calculated several ways:

2.1.1. Fixed bias setting.  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 characteristic for several Disturbances during on-peak hours. 

2.1.2. Variable bias setting.  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.

2.2. (003-R3)Bias and jointly owned generation.  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.  Fixed schedules for Jointly owned Units mandate that the 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).  The Balancing Authorities that have a fixed schedule (B and C) but do not contain the Jointly owned Unit should not include their share of the governor droop response in their Frequency Bias Setting.

2.3. (003- R4)Minimum bias setting for Balancing Authorities that serve native Load.  The Balancing Authority’s monthly average Frequency Bias Setting shall be at least 1% of the Balancing Authority’s estimated yearly peak demand per 0.1 Hz change
.

2.4. (003_R4)Minimum bias setting for Balancing Authorities that do not serve native Load
.    The Balancing Authority’s monthly average Frequency Bias Setting shall be at least 1% of its estimated maximum generation level in the coming year per 0.1 Hz change.

2.5. (003-R5)Bias and overlap regulation.   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 that is performing Supplemental Regulation Service shall not change its Frequency Bias Setting.


1. 
2. 
3. 
4. 
002. Time Control Standard

[Appendix 1A — The Area Control Error Equation]

[Appendix 1D — Time Error Correction Procedures]

Introduction

Interconnection frequency is normally scheduled at 60.00 Hz and controlled to that value. The control is imperfect and over time the frequency will average slightly above or below 60.00 Hz resulting in electric clocks developing an error relative to true time. When the error exceeds pre-set limits, corrective action is taken by adjusting the scheduled frequency, a practice termed Time Error Correction.(004-Purpose)



8. 
9. 
Requirements

10. 
11. 
12. 
1.1. 
1.2. 
13. Request for Termination or Halt of Scheduled Time Error Correction. Any Reliability Authority in an Interconnection shall have the authority to terminate a time error correction in progress for reliability considerations. Any Reliability Authority may request the halt of a scheduled time error correction that has not begun. Balancing Authorities that have reliability concerns with the execution of a time error correction shall notify their Reliability Authority and request the termination of a time error correction in progress. To enable NERC to track the results of the application of procedures relating to Time Control Standards, a Reliability Authority requesting a termination or halt of a Time Error Correction shall forward an explanation for requesting the termination to the chairman of the Resources Subcommittee within 5 business days.

14. 
14.1. 
15. 
16. 
005.
Automatic Generation Control Standard

[Appendix 1A – The Area Control Error (ACE) Equation]
[Performance Standard Reference Document]
Introduction 

Balancing Authorities utilize Automatic Generation Control (AGC) to automatically direct the loading of Regulating Reserve. AGC is used to limit the magnitude of Area Control Error (ACE) variations to the CPS bounds. This section contains Standards that apply to the Balancing Authority AGC needed to calculate ACE and to routinely deploy the Regulating Reserve. (005-Purpose)
Requirements
3. (005-R1)Balancing Authority components. All load, generation, and transmission operating in an Interconnection must be included within the metered boundaries of a Balancing Authority.
4. Resource Requirements

4.1. 
4.2. Regulating capability. Each Balancing Authority shall maintain Regulating RESERVES
 that can be controlled by AGC to meet the Control Performance Standard (CPS). (005-R2)
4.3. Regulation Service.

4.3.1. Equipment Requirements. A Balancing Authority providing Regulation Service shall ensure that adequate metering, communications and control equipment is employed to prevent such service from becoming a burden on the Interconnection or other Balancing Authorities. (005_R3)
4.3.2. Failure Notification. A Balancing Authority providing Regulation Service shall notify the host Balancing Authority for whom it is controlling if it is unable to provide the service, as well as any intermediary Balancing Authorities. (005-R4)
4.3.3. Backup. A Balancing Authority receiving Regulation Service shall ensure that backup plans are in place to provide replacement Regulation Service should the supplying Balancing Authority no longer be able to provide this service. (005-R5)
5. Automatic Generation Control (AGC). (All of Section 3 – 005-R6)
5.1. AGC calculation. The Balancing Authority’s Automatic Generation Control (AGC) shall compare total Net Actual Interchange to total Net Scheduled Interchange plus frequency bias obligation to determine the Balancing Authority’s Area Control Error (ACE). Single Balancing Authorities operating asynchronously may employ alternative ACE calculations such as (but not limited to) flat frequency control. If a Balancing Authority is unable to calculate ACE for more than 30 minutes it shall notify its Reliability Aurthority.

5.2. AGC operation. Balancing Authority AGC shall remain in operation unless such operation adversely impacts the reliability of the Interconnection.

5.3. Manual control. If AGC has become inoperative, the Balancing Authority shall use manual control to adjust generation to maintain the Net scheduled Interchange.

6. Data Requirements.
6.1. Data scan rates for ACE. The Balancing Authority shall ensure that data-acquisition for and calculation of ACE occur at least every six seconds. (005_R7)
6.2. Frequency. Each Balancing Authority shall provide redundant and independent frequency metering equipment that shall automatically activate upon detection of failure of the primary source. This overall installation shall provide a minimum availability of 99.95%. (005-R7)
6.3. Net Scheduled Interchange.

6.3.1. Inclusion of Schedules. The Balancing Authority shall include all Interchange Schedules with Adjacent Balancing Authorities in the calculation of Net Scheduled Interchange for the Area Control Error (ACE) equation. (005-R8)
6.3.1.1. Balancing Authorities with an HVDC link to another Balancing Authority connected asynchronously to their Interconnection may choose to omit the Interchange Schedule related to the HVDC link from the ACE equation if it is modeled as internal generation or load. (005-R8)
6.3.1.2. This standard may not apply to Balancing Authorities operating asynchronously from their Interconnection. 
6.3.2. 
Dynamic Schedules. The Balancing Authority shall include all Dynamic Schedules in the calculation of Net Scheduled Interchange for the ACE equation.. (005-R9)
6.3.3. Interchange Ramps. Balancing Authorities shall use agreed upon ramp rates in the Scheduled Interchange values to calculate ACE.
6.4. 
Actual Net Interchange.
 (4.4.1 to 4.4.4 005-R11)
6.4.1. Tie flows. All tie-line flows between Adjacent Balancing Authority Area shall be included in each Balancing Authority’s ACE calculation.

6.4.2. Tie-line metering. Balancing Authority Area tie-line MW metering shall be telemetered to both control centers, and shall emanate from a common, agreed-upon source using common primary metering equipment. MWh data shall be telemetered or reported at the end of each hour.

6.4.3. Data filtering. The power flow and ACE signals that are utilized for calculation of Balancing Authority performance or that are transmitted for Regulation Service shall not be filtered prior to transmission except for anti-aliasing filtering of tie lines.

6.4.4. Metering for jointly owned generation. Common metering equipment shall be installed where Dynamic Schedules or Pseudo-Ties are implemented between two or more Balancing Authorities to deliver the output of Jointly Owned Units or to serve remote Load.

6.5. Verification of Tie Flows (All 4.5 005-R12)
6.5.1. Hourly verification of tie flows. Each Balancing Authority shall perform hourly error checks using tie-line MWh meters with common time synchronization to determine the accuracy of its control equipment.

6.5.2. Adjustments for equipment error. The Balancing Authority shall adjust the component (e.g., tie line meter) of ACE that is in error (if known) or use the interchange meter error (IME) term of the ACE equation to compensate for any equipment error until repairs can be made.

6.6. Data Recording and Display. (All 4.6 -005-R13)
6.6.1. Minimum data recording. The Balancing Authority shall provide its System Operators with sufficient instrumentation and data recording equipment to facilitate monitoring of control performance, generation response, and after-the-fact analysis of area performance. As a minimum, the Balancing Authority must provide its System Operators with real-time values for Area Control Error (ACE), Interconnection frequency and Net Actual Interchange with each Adjacent Balancing Authority.
6.6.2. Backup power for data recording. The Balancing Authority shall provide adequate and reliable backup power supplies and shall periodically test these supplies at the Balancing Authority’s control center and other critical locations to ensure continuous operation of AGC and vital data recording equipment during loss of the normal power supply.

6.7. Data Quality. The Balancing Authority shall ensure data quality: (All 4.7 005-R13)
6.7.1. Data Integrity. Data shall be sampled at least at the same periodicity with which ACE is calculated.

6.7.2. Missing or bad data. Missing or bad data shall be flagged for operator display and archival purposes.

6.7.3. Coincident Data Sampling. Collected data shall be coincident to the greatest practical extent; i.e., ACE, Interconnection frequency, Net Actual Interchange, and other data (see section 4.8.1) shall all be sampled at the same time.

6.7.4. Data Accuracy. Control performance and reliable operation is affected by the accuracy of the measuring devices. The required minimum values for measuring devices are listed below:

	Device
	Accuracy
	Units

	Digital frequency transducer
	( 0.001
	Hz

	

	MW, MVAR, and voltage transducer
	( 0.25
	% of full scale

	Remote terminal unit
	( 0.25
	

	Potential transformer
	( 0.30
	

	Current transformer
	( 0.50
	


6.8. Data Retention. (4.8.1 to 4.8.3.2 005-Compliance Monitoring)
6.8.1. Performance Standard Data. Each Balancing Authority shall retain its ACE, actual frequency, Scheduled Frequency, Net Actual Interchange, Net Scheduled Interchange, tie-line meter error correction and Frequency Bias Setting data in digital format at the same scan rate at which the data is collected for at least one year.

6.8.2. Disturbance Control Performance Data. Each Balancing Authority or Reserve Sharing Group shall retain documentation of the magnitude of each Reportable Disturbance as well as the ACE charts and/or samples used to calculate the Balancing Authority’s or Reserve Sharing Group’s disturbance recovery values. The data shall be retained for one year following the reporting quarter for which the data was recorded.

6.8.3. Data Format. Balancing Authorities shall be prepared to supply data to NERC in the industry standard format (defined below):

6.8.3.1. CPS source data in daily CSV files with time stamped one minute averages of: 1) ACE and 2) Frequency Deviation from Schedule, will be provided to NERC or the Regional Reliability Organizations within one week upon request.

6.8.3.2. DCS  source data will be supplied in CSV files with time stamped scan rate values for: 1) ACE and 2) Frequency Deviation from Schedule for a time period, from two minute prior to thirty minutes after the identified disturbance, will be provided to NERC or the Regional Reliability Organizations within one week upon request.

6.8.3.3. (005- Supporting Notes) Other data (as defined in Requirement 4.8.1, “Performance Standard Data”) may be requested on an ad hoc basis by NERC and the Regions.

6.8.3.4. (005- Supporting Notes) A sample of the specific file format and naming convention required can be found on the NERC Resources Subcommittee web page.

7. (005- R14) Calibration of measurement devices. Each Balancing Authority shall at least annually check and calibrate its time error and frequency devices against a common reference.

006.
Inadvertent Interchange Standard

[Appendix 1F, “Inadvertent Interchange Dispute Resolution Process and Error Adjustment Procedures”]

[“Inadvertent Interchange Accounting Training Document”]

[Policy 3, “Introduction”]

Introduction



Each Balancing Authority shall, through daily Interchange Schedule verification and the use of reliable metering equipment, accurately account for Inadvertent Interchange. Each Balancing Authority shall actively prevent unintentional Inadvertent Interchange accumulation due to poor control. Each Balancing Authority shall also be diligent in reducing accumulated inadvertent balances in accordance with Operating Policies. (006-Purpose)
Requirements
8. Inadvertent Interchange calculation.  Inadvertent Interchange shall be calculated and recorded hourly. Inadvertent Interchange may accumulate as energy into or out of the Balancing Authority Area. (006-R1)
9. Including all interconnections. Each BALANCING AUTHORITY shall include all AC tie lines that connect to its physically Adjacent Balancing Authority Areasin its INADVERTENT INTERCHANGE account. Interchange served through jointly owned facilities must be properly taken into account. (006 –R2)
10. Metering requirements. All BALANCING AUTHORITY Area Interconnection points shall be equipped with common MWh meters, with readings provided hourly to the control centers of both Adjacent BALANCING AUTHORITIES. (006-R3)
11. INADVERTENT INTERCHANGE Accounting. Adjacent BALANCING AUTHORITY Areas shall operate to a common Net Interchange Schedule and Actual Net Interchange value and shall record these hourly quantities, with like values but opposite sign. Each BALANCING AUTHORITY shall compute its INADVERTENT INTERCHANGE based on the following: (All Section 4-006-R4)
11.1. Daily accounting. Each BALANCING AUTHORITY, by the end of the next business day, shall agree with its adjacent BALANCING AUTHORITIES to:
11.1.1. The hourly values of Net Interchange Schedule.
11.1.2. The hourly integrated MWh values of Net Actual Interchange
11.2. Monthly accounting. Each BALANCING AUTHORITY shall use the agreed-to Daily and Monthly accounting data to compile its monthly accumulated INADVERTENT INTERCHANGE for the On-Peak and Off-Peak hours of the month. 
11.3. After-the-Fact Corrections. After-the-fact corrections to the agreed-to Daily and Monthly accounting data shall only be made to reflect actual operating conditions (e.g. a meter being used for control was sending bad data). Changes or corrections based on non-reliability considerations shall not be reflected in the Balancing Authority’s INADVERTENT INTERCHANGE. After-the-fact corrections to scheduled or actual values will not be accepted without agreement of the Adjacent BALANCING AUTHORITY(s).
12. 
12.1. 
12.1.1. 
12.1.1.1. 
12.1.1.2. 
12.2. 
12.3. 
13. Inadvertent Interchange summary. Each Balancing Authority shall submit a monthly summary of Inadvertent Interchange as detailed in Appendix 1F, “Inadvertent Interchange Energy Accounting Practices and Dispute Resolution Process.” These summaries shall not include any after-the-fact changes that were not agreed to by the Source BALANCING AUTHORITY, Sink BALANCING AUTHORITY and all Intermediary BALANCING AUTHORITY(s). (006-Compliance Monitoring Process)
13.1. Summary balances. Inadvertent Interchange summaries shall include at least the previous accumulation, net accumulation for the month, and final net accumulation, for both the “on‑peak” and “off-peak” periods. (006 –Compliance Monitoring Process)
13.2. Summary submission. Each Balancing Authority shall submit its monthly summary report to its Resources Subcommittee Survey Contact by the 15th calendar day of the following month. The Resources Subcommittee Survey Contact will prepare a composite tabulation and submit that tabulation to the NERC staff by the 22nd calendar day of the month. (006 – Compliance Monitoring Process)
13.2.1. Failure to Report. A BALANCING AUTHORITY that neither submits a report nor supplies a reason for not submitting the required data by the 20th calendar day of the following month shall be considered non-compliant. (006- Levels of Non Compliance)
13.2.2. (006- R6) Dispute Resolution. Adjacent BALANCING AUTHORITIES that cannot mutually agree upon their respective Net Actual Interchange or Net Scheduled Interchange quantities by the 15th calendar day of the following month shall, for the purposes of dispute resolution, submit a report to their respective Resources Subcommittee Survey Contact. The report shall describe the nature and the cause of the dispute as well as a process for correcting the discrepancy. The Dispute Resolution Process is described in Appendix 1F, “Inadvertent Interchange Dispute Resolution Process and Error Adjustment Procedures.”
Surveys Standard

[Area Interchange Error Survey Training Document]

[Frequency Response Characteristic Survey Training Document]

[Performance Standard Reference Document]

Introduction

Periodic surveys of the control performance of the Balancing Authorities are conducted to reveal control equipment malfunctions, telemetering errors, improper frequency bias settings, scheduling errors, inadequate generation under automatic control, general control performance deficiencies, or other factors contributing to inadequate control performance. 
Requirements

14. On-request Surveys. Each Balancing Authority shall perform each of the following surveys, as described in the Performance Standard Reference Document, when called for by the Resources Subcommittee: 
14.1. AIE survey. Area Interchange Error survey to determine the Balancing Authorities’ Interchange error(s) due to equipment failures or improper Scheduling operations, or improper AGC performance. 
14.2. FRC survey. Frequency Response Characteristic survey to determine the Balancing Authorities’ response to Interconnection Frequency Deviations. 
15.  Ongoing Surveys. Each Balancing Authority shall submit the following surveys on a regular basis as specified below: 
15.1. CPS, DCS, and FRS Surveys.  Performance Standard surveys to monitor the Balancing Authorities’ control performance during normal and Disturbance situations. 
15.1.1. CPS Surveys.  Each Balancing Authority shall submit a CPS Survey to its Resources Subcommittee Survey Contact no later than the 10th day following the end of the month. The Resources Subcommittee Survey Contact shall submit the CPS survey to NERC no later than the 20th day following the end of the month. 
15.1.2. DCS Surveys. Each Balancing Authority or Reserve Sharing Group shall submit one completed copy of DCS Form, “NERC Control Performance Standard Survey – All Interconnections” to its Resources Subcommittee Survey Contact no later than the 10th day following the end of the calendar quarter (i.e. April 10th, July 10th, October 10th, January 10th). The Resources Subcommittee Survey Contact shall submit the CPS survey to NERC no later than the 20th day following the end of the calendar quarter.
15.1.3. 
15.2. Inadvertent Interchange Summaries (surveys).  Each Region shall prepare an Inadvertent Interchange summary monthly to monitor the Balancing Authorities’ monthly Inadvertent Interchange and all-time accumulated Inadvertent Interchange.  Each Region 
shall submit a monthly accounting to NERC by the 22nd day following the end of the month being summarized. 
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�EMBED Equation.3���





�EMBED Equation.3���is a constant derived from the targeted frequency bound.  It is the targeted RMS of ten-minute average frequency error from schedule based on frequency performance over a given year.  The bound, �EMBED Equation.3���, is the same for every control areaBalancing AuthorityBalancing Authority within an Interconnection,
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Graph showing relation between generator output and Interconnection frequency at 0, 50%, and 100% LOAD for a 5% governor droop characteristic.
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Section 2.1.3 is contingent upon approval of Section C, Version 2.
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� Interchange is scheduled between Adjacent Control AreaBalancing AuthoriYtiess Areas- as explained in the “Interchange Reference Document.” Adjacent Control AreasBalancing AuthoritY Areas ies may or may not be physically adjacent.


� Actual Interchange is always measured between Physically Adjacent Control AreasBalancing Authority Areasies as explained in the “Interchange Reference Document.”





�Mapping of Operating Policy 1 to Version 0 Reliability Standards.


�Material in this section was moved into measures of the other listed standards.


�This "shall" statement is addressed in various requirements below and is therefore not included as a separate requirement.


�Applicable sections of reference document that are required for application of policy will be brought into body of standard.


�Added this to make it clear that requirements begin at this point (as opposed to general statements in introduction)


�Currently performed by the Resources Subcommittee


�Drafting team recommends that the OC be the authority for setting this and other parameters.  This task may be assigned to a subcommittee.


�Currently performed by the Resources Subcommittee


�This reference to the Performance Standards Reference Document is deleted, because the required portions of the reference have been moved into Standard 001.


�Moved from embedded text box to body of standard.


�Added from paraphrase of Bs definition from reference document


�Added 2.1 and 2.2 as paraphrases from Performance Standard reference document


�Requirement 2.3 is redundant with Requirements 2.4 and 2.5 and is eliminated from Version 0.


�This allowance for a BA to participate in a Reserve Sharing Group and for the Reserve Sharing Group to meet the disturbance response measure is part of 002 - R1


�Added clarifying statement concerning Operating Reserve – Supplemental, since it is not defined in the Terms section of the Operating Policies


�Current responsibility is assigned to the NERC Resources Subcommittee and the NERC Operating Committee (See Policy Terms)


�Current responsibility is assigned to the NERC Resources Subcommittee and the NERC Operating Committee.�


�The drafting team believes the Operating Committee is the appropriate authority in the a reliability standard.  The task may be delegated to a subcommittee.


�PAGE \# "'Page: '#'�'"  ��  Region is a defined term that is defined in the Policy Terms.  I’m not sure what term, if any, is utilized in the Functional Model.


�Move definition of a Reportable Event to the standards glossary.


�Distubance Control Measure (002-M1) is inserted here from the Performance Standard Reference Document.


�


�Paraphrased from Performance Standard reference document


�The requirement is stated here and the reference document is explanatory only.


�Intended to be generation-only control areas.


�Guides will be moved to reference document.


�This is a procedural matter to be addressed by NERC and is not a standard.


�Need to capture Regulating Reserve as a defined term and add it to Terms glossary.  I don’t think it should be added to the Version 0 Standard.


�Redundant with 4.3.1.1


�Note reference to Interchange Schedule Standard.


�Reference is assumed to be redundant to the requirements of the scheduling standard.


�Nick.  Inadvertent Interchange is defined in the Terms glossary.  No need to repeat definition here.  Deleted portion of Introduction that did not have “shall” language in it.


�Requirement 5 has been referred to NAESB for development of a business practice standard.


�Survey requirements are added to Standards 001 to 006 measures and compliance monitoring, as applicable.


�PAGE \# "'Page: '#'�'"  ��Region is a defined term that is defined in the Policy Terms.
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