
 
 

 

 

Agenda 
Standard BAL-003-1 Implementation 
Workshop 
August 23, 2016 | 9:00 a.m. – 3:00 p.m. MDT 
 
WECC Office 
Western Electricity Coordinating Council 
155 North 400 West, Suite 200 
Salt Lake City, UT    84103  
 
Dial-in – 303.248.0285 | Access Code: 5247025 | Security Code: 945894 
Login Information – https://cc.readytalk.com/r/dhc3kzxr99jm&eom  

 
NERC Antitrust Compliance Guidelines and Public Announcement 
 
Introductions & RS Chairman Opening Remarks 
 
Agenda Items 

1. Overview of Operating Year 2015 Frequency Response Performance (Badley / Cummings) 

a. Performance by Interconnection 

b. Discussion of key issues 

2. Changes to Forms FRS‐1 and FRS‐2 (Cummings) 

3. Bias Calculations for 2017 (Cummings) 

4. Event Reporting Problems and Solutions (Tony / Badley) 

a. Lining up BA’s frequency with event times 

b. Synchronization of tie line data for frequency events 

i. Pseudo Tie Allocations as Actual Interchange 

ii. Dynamically Scheduled Allocations as Scheduled Interchange 

c. Timing of recalculation of shares of jointly‐owned‐unit shares 

d. Mishandling of jointly‐owned‐unit shares for tripping such units with dynamic schedules 

e. Data storage and compression issues 

f. Frequency of data submittal – annual versus quarterly 

5. Mechanics of Frequency Reserve Sharing Groups – Open Discussion 

a. Tenets of Frequency Reserve Sharing Group operations 



 

Agenda – Name of Meeting ‐ Date  2 

6. BASS Site Review (Cummings) 

a. Access and Navigation 

b. Mechanics of submitting multiple forms  
 

7. Other topics (as time allows) 

a. CPS 1 and BAAL Data Request and Submittal (Cummings) 
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Agenda

Why Primary Frequency Response is Important
Review the History and Industry Outreach
Discuss the Identified Issues

Dead Band
Outer Loop Controls

Highlight Efforts Southern Company ,ISO NE, Burns McDonnell
Frequency Response Guideline
Recommendation
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• Essential for Reliability of the Interconnections
Cornerstone for system stability
Line of defense to prevent Under Frequency Load Shedding(UFLS)
Prevent equipment damage

• Essential for System Restoration
Droop response is critical in restoration efforts
Hydro units and gas turbines are some of the first units to be restarted

• Compliance with NERC Standards BAL 003 1, BAL 001
Prevent future regulations related to generator frequency response
performance

• To accurately predict system performance during disturbances
(improving Transmission Models)

Why Primary Frequency 
Response Is Important
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NERC Outreach OEM and Engineering 
Firms
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Generator Governor Frequency 
Response Advisory

• Advisory issued February 5, 2015
• Initiated by NERC Resource
Subcommittee
Interconnections frequency response
has declined
Eastern Interconnection Lazy L
profile
2010 and 2013 Generator Survey
Data

Generator Governor Frequency
Response Advisory
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Turbine OEM Reach Out to Customer Base
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2012 Frequency Response Initiative 
Report

Page 37, Frequency Response Initiative Report, October 2012
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Majority of generators in BA’s fleet/ East and West
Interconnections are currently incapable of providing primary
frequency responsive and we continue to commission new
generation and the trend continues.

What is the Reliability Issue

1) System Restoration Plans are 
challenged

2) Transmissions Stability and 
other models assume 
generators are capable of 
response

3) BA’s get a significant portion of 
frequency from load and can 
not predict the load response 
or control it.

Problems
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What has been learned
- Deadbands exceed

Primary Frequency 
Response logic 
typically resides in the 
turbine controls.

Dead Bands Vary
•Many exceed 36 mHz or 
2.16 RPM (on a 3,600 
RPM machine)

Droops Settings Vary
• Majority Droops reported 
5%

Many Dead Bands Exceed 36 mHz

NERC Frequency Response Initiative Report August 2012, Bob
Cummings
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Coordination with plant DCS is a requirement when 
operating in MW Set Point Coordinated Control.

What has been learned – Outer 
Loop Control
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Illustration

450 MW

Frequency 60.000 Hz

150 MW

150 MW

150 MW

Graphic from GE info bulletin PSIB20150212
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Illustration

450 MW

Frequency 59.940 Hz

153 MW for little more than 1 second

150 MW

+/- Dead Band MW

153 MW for little more than 1 second

Graphic from GE info bulletin PSIB20150212

M
is

si
ng
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Example

450 MW

Frequency 59.940 Hz

153 MW

150 MW

+/- Dead Band MW

153 MW

456 MW

6 MW

Graphic from GE info bulletin PSIB20150212



RELIABILITY | ACCOUNTABILITY14

Example

400 MW

Frequency 60.000 Hz

150 MW

150 MW

100 MW

400 MW

0 MW

Graphic from GE info bulletin PSIB20150212
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Conventional Steam Plant
Frequency 59.940 Hz

400 MW6 MW

406 MW

+/- Dead Band MW

406 MW
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Voluntary Initiative
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No Frequency Algorithm 
in DCS 

Frequency Algorithm in 
Plant DCS 

3 -175 MW GE7FA Gas Mark VIe Turbine

Improvements

3/3/2015
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ISONE  Generator Frequency Response after 
remediation (Sustained)Response)

1

Improvements

Alstom GT-24, 1x1, 
340MVA 

Provided by ISO-NE
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Improvements
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Reliability Guideline:  Primary 
Frequency Control

Posted 12/15/2015
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Eastern Profile Changing ?  New Trend

03/22/16 11:32 EDT

1111 MW Trip 

06/05/16 17:15 EST

918 MW Trip
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Eastern Interconnection
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Eastern Interconnection
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For Operating Year 2015:
• 7 of 35 Eastern Interconnection BAs had preliminary results
not yet consistent with their Frequency Response Obligations
(FROs)**
Most were small – 5 of the 7 BAs had FROs smaller than 1 MW/.1Hz

• 15 of 38 Western Interconnection BAs had preliminary results
not yet consistent with their FROs
5 of the 15 had FROs smaller than 1 MW/.1Hz)

* FROs for operating year 2015 were calculated on a preliminary basis and have no
compliance implications. BAL 003 1 R1 compliance will begin
December 1, 2016.

2015 BAL-003-1 Performance
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2015 Western Interconnection  
Performance

• Aggregate BA performance 1.3 times greater than 858 IFRO
• The WI Met its IFRO 23 of 25 events

IFROs for operating year 2015 were calculated on a preliminary basis 
and have no compliance implications. 

BAL-003-1 R1 compliance will begin December 1, 2016.
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2015 Eastern Interconnection  
Performance

• Aggregate BA performance 2.3 times greater than 1,015 IFRO
• The EI Met its IFRO 30 of 30 events with room to spare

IFROs for operating year 2015 were calculated on a preliminary basis and 
have no compliance implications. 

BAL-003-1 R1 compliance will begin December 1, 2016.
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BAL-001-2  Impact on Reduction of 
BIAS to FRM
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MOD-027-1
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Recommendation

Every BES Generator should have a working governor and be set
in accordance with Frequency Response Guideline for system
reliability and system restoration and provide primary frequency
response between Pmin and Pmax.

Exemptions Nuclear, existing wind and solar, or possibly some others
(environmental, etc.)

2012 Generator response analysis study showed:
Only 30% of the units on line provide primary frequency response.
Two thirds of the units that did respond exhibit withdrawal of primary
frequency response
Only 10% of units on line sustain primary frequency response

LGIA and SGIA should be modified to require the same for all
future generation.
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Probable Next Steps

Generator Survey over the next several years.
If online, Generators will be asked to evaluate their individual performance
based on Interconnection events.
Minimum data request: MW and RPM or Frequency Values at scan rate
(SCADA)
Most likely two to three events a year

Goal is to continue to bring awareness to the issues identified to the
Generator Operators and assist them in correcting issues provide primary
frequency response.
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Old Form FRS-1
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Revised Form FRS-1
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Changes made to FRS Forms 1 & 2

FRS Form 1
• Reorganized to separate calculation of FRM from Bias
• Locked calculated cells and data source pages (e.g., Forms 714

Data)
• All required data entry instructions color coded in amber
• All data input sells are color coded in light green
• All calculated values color coded in light blue
• Will be adding 2015 FERC Form 714 data in December 2016 for use

in calculating Frequency Bias Settings and L10 for 2017 Bias year
(April 2017 through March 2018)

FRS Form 2.2
• Added JOU & FR Transfer Sheet
• Modified Data Sheet to incorporate Aggregate JOU & FR Transfers
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Revised Form FRS-2.2 – Data Sheet
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Revised Form FRS-2.2 –
New JOU & FR Transfers Sheet 
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Bias Selection Detail

• Clarified instructions for BA to desired Bias setting
• 0.9% of aggregate Interconnection non coincident peak demand from

most recent FERC Form 714 (or equivalent) data reported, allocated by
FRO allocation formula
OR

• 100% to 125% of BA’s actual FRM performance from previous Operating
Year
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2017 Frequency Bias Settings and 

• Revised FRS Forms will be issued in October November 2016
timeframe with the BA FROs for 2017 Operating Year included

• Will include 2015 FERC Form 714 demand and generation data

• FRS Forms 1 and 2 are to be submitted by March 7, 2017
• The ERO will then publish the final 2017 Frequency Bias

Settings and L10 values in time for implementation on or about
April 1, 2017

• Posted on the BAS Site and sent to all BAS Site registered users

• 2017 Frequency Bias Settings will remain in effect from April
2017 through March 2018
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2016 Frequency Bias Settings Posting
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Lining up BA’s frequency with event times

• Form 2: T(0) should be at the first significant frequency drop
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Lining up BA’s frequency with event times

Should be 
closely 

matched
• Form 1
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Lining up BA’s frequency with event times

• If not matched: manually select event time in Form 2.
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Synchronization of tie line data and 
frequency data

• BA may receive data from many entities
• It’s important to have all related data synchronized
with the same time stamp

• Latent time in data scanning, processing, transmitting
and recording should be compensated for

• Suggestion / Discussion:
• Sender to have local frequency data sent with tie line data

(and other related data such as shares of JOUs),
then

• Receiver can realign data by comparing frequency trends.
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• Handling of Adjustment for JOU Dynamic Schedules
• Optional, not mandatory. If chosen, must do for all events.
• May help or hurt frequency response measure
• Timing of recalculation of shares of jointly owned units
• Potential double counting?

• Handling of Contingent BA Adjustment for JOUs that
tripped.

• Applied only when JOU is part of the contingency
• Should always help frequency response measure

• Data storage and compression issues
• Frequency of data submittal – annual versus

quarterly
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Don Badley
Northwest Power Pool
NERC Resources Subcommittee
August 23, 2016
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• Frequency Response Sharing Group (FRSG): A group whose
members consist of two or more Balancing Authorities

• Frequency Responsive Reserve: An amount of reserve
automatically responsive to locally sensed frequency
deviation.

• Agreement: A contract or arrangement, either written or
verbal and sometimes enforceable by law. For our purposes –
an Agreement is a document indicating the formation of a FRSG
(Refer to the Operating Reserve Management Guideline)

Mechanics of Frequency Response 
Sharing Groups - Definitions
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FRSGs should have a formal agreement among its members in
place prior to registration. The FRSG agreement among the
participant responsible entities for the FRSG should address the
following:

Identification of designated representative (Agent)
Minimum frequency responsive (F R) reserve requirement for the group
Reporting, record keeping, and accountability for regulatory compliance
Each member’s portion of the total F R reserve requirement
Methodology used to calculate the member’s F R reserve responsibility
How information is shared among members in Real time
Tools for operators to have situational awareness of F R Reserve of the
FRSG

Mechanics of Frequency Response 
Sharing Groups – The Agreement
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• Designated Representative (Agent) an entity that will provide
the necessary information and compliance reports for the
group.
Identifies the make up of the FRSG (listing of the participating BAs) to the
compliance authority of the FRSG (i.e., Registration)

Must have access to all the data needed for the FRSG performance
analysis.

Mechanics of Frequency Response 
Sharing Groups – FRSG Agent
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• FRSGs should be pre arranged and member participation should
coincide with the BAL 003 operating year (December 1 through
the following year November 30).

• Any member BA’s minimum period of participation should be
one (1) BAL 003 operational year.

• Partial BAL 003 operating year participation should not be
allowed.

• Per event participation with other BAs is a bi lateral transaction
and is not considered an FRSG. Like bi lateral transactions,
FRSGs can only be established prior the analysis period.

• No BA may be a member of more than one FRSG at any given
time.

Mechanics of Frequency Response 
Sharing Groups – The Term
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Performance measurement FRSG two methods
1. Determining the sum, for each compliance measured event

of the FRSG BAs (sum of the FRSG BAs FRS Form 1 and FRS
Form 2) and then designating the median Frequency
Response Measure for the FRSG as the median of the sums,
or

2. Measurement of the FRSG for each compliance measured
event and then designating the median Frequency Response
Measure for the FRSG as the median of the measurement.

Mechanics of Frequency Response 
Sharing Groups – Performance
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Reliability Guideline: Operating Reserve Management
http://www.nerc.com/comm/OC/Reliability%20Guideline%20DL/Operating_Re
serve_Management_Guideline_20131018_Final.pdf

Standard BAL 003 1.1
http://www.nerc.com/_layouts/PrintStandard.aspx?standardnumber=BAL 003
1.1&title=Frequency Response and Frequency Bias Setting&jurisdiction=United
States

FERC Final Order on Third Party Provision of Primary Frequency
Response Service FERC Docket RM15 2 000 Order No. 819
http://www.ferc.gov/whats new/comm meet/2015/111915/E 1.pdf

Mechanics of Frequency Response 
Sharing Groups – References
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CPS1 & BAAL Data Collection

• CPS1 and BAAL exceedance data needed for Resources
Subcommittee to analyze performance under BAL 001 2

• FERC Order on BAL 001 2requires NERC to submit an
informational filing on performance

• Requested by Operating Committee Jim Case in a letter of May
19, 2016

• Data to be reported quarterly, starting in October for 2016 Q3
(July through September)

• Submittal form and instructions posted on BAS Site under
forms
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BASS Forms Content
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CPS1 & BAAL Submittal Form
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• Private Secured SharePoint Site for BAL data submittals
• Individual NERC ID level users
• Common area for:

Current FRS Forms & instructions
Frequency Events lists and related data
Other related information

• Exclusive BA level submittal areas
• User’s guide at:
http://www.nerc.com/comm/OC/Related%20Files%20DL/BASS_User_Manual_v1.0_
October_2015.pdf

Balancing Authority Submittal Website
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User Roles and Capabilities
• BA Users – Users from each BA will download forms and upload
their data to their own exclusive area
Able to read and download forms from common area
Read, Write, delete for their BA only
Cannot look at data from other BAs

• FWG/RS Users – Members of the NERC Frequency Working
Group and the Resources Subcommittee
All members have signed non disclosure agreements
Capabilities – Read and download data from all files for performance
analysis

• NERC Staff – Administrator / Vetting
Complete visibility and administrative control

Balancing Authority Submittal Website
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BASS Forms Content
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BASS Layout Regional Example
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BASS Layout Regional Example
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