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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 ltems
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
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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)

Agenda — Name of Meeting - Date
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Why Primary Frequency Response is Important
Review the History and Industry Outreach

Discuss the Identified Issues
= Dead Band

= Quter Loop Controls
Highlight Efforts Southern Company ,ISO-NE, Burns McDonnell
Frequency Response Guideline
Recommendation
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NERC Why Primary Frequency

I
NORTH AMERICAN ELECTRIC

RELIABILITY CORPORATION Response IS Important

e Essential for Reliability of the Interconnections
= Cornerstone for system stability
= Line of defense to prevent Under Frequency Load Shedding(UFLS)
" Prevent equipment damage

e 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

e Compliance with NERC Standards BAL-003-1, BAL-001

= Prevent future regulations related to generator frequency response
performance

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

3 RELIABILITY | ACCOUNTABILITY



NERC NERC Outreach OEM and Engineering

|
NORTH AMERICAN ELECTRIC

RELIABILITY CORPORATION Firms

@ GEimagination atwork (RS NPT S BURNS
$FElectric \ MEDONNELL
A&
PIEMERS Eeison -
A.. Power and productivity 0 EthOSEnergy -

ALSTOM

BLACK&VEATCH

. Building a world of difference:
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NERC Generator Governor Frequency

|
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RELIABILITY CORPORATION Response AdViSOry

NERC

ORTH A ICAN ELECTRIC
RELIABIL ORFPORATION

e Advisory issued February 5, 2015
* Initiated by NERC Resource
f::? Z::ITZ:::IITZJ:IZ:; ZI[I]'II:EI'CDI'IIIECtiDI'I Frequency Initiative, the NERC Resources S u bCO m m itte e

Subcommittee has determined that a significant portion of the Eastern .
Interconnection generator deadbands or governor control settings inhibit or prevent ] I f

frequency response. While this specific work was based on the Eastern nte rco n n eCt I O n S re q u e n Cy res po n Se
Interconnection, in the absence of more stringent regional requirements the

following good practice and guidance is applicable to all interconnections. The proper h a S d eCI i n e d
setting of deadbands, droop, and other controls to allow for primary frequency

response is essential for reliability of the Bulk Electric System (BES) and critical
during system restoration. Further, the accuracy of Transmission Planning models ] E I H L L
are impacted by incorrect governor data. The purpose of this Advisory is to alert the a Ste rn nte rco n n e Ct I O n a Zy

industry of recommended governor deadband and droop settings that will enable
generators to provide better frequency response to support the reliable operation of p rOfi I e

Industry Advisory

Generator Governor Frequency Response|

the Bulk Electric System.

o T = 2010 and 2013 Generator Survey

No Reporting is Required — For Information Only D a ta

E mm PUBLGNo Res_trictions
More on handling >>

Instructions: NERC Advisories are designed to improve reliability by disseminating critical
reliability information and are made available pursuant to Rule 810 of NERC's
Rules of Procedure, for such use as your organization deems appropriate. No
particular response is necessary. This NERC Advisory is not the same as a
reliability standard, and your organization will not be subject to penalties for a
failure to implement this Advisory. Additionally, issuance of this Advisory does not Gen era tor GO Ve rn Or Freq uen CV
lower or otherwise alter the requirements of any approved Reliability Standard, or
excuse the prior failure to follow the practices discussed in the Advisory if such

failure constitutes a violation of a Reliability Standard. R e S p O n S e A d V I' S O rv

Distribution: Initial Distribution: Balancing Authority, Generator Owner, Generator Operator,
Reliability Coordinator, Transmission Operator, Transmission Planner
Who else will get this alert? >>
What are my responsibilities? >>

RELIABILITY | ACCOUNTABILITY
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NERC

m————Turbine OEM Reach Out to Customer Base

RELIABILITY CORPORATION

wer & \Water roduct Sen
Info

Bulletin

Distributed Control System
Customer Reference 2015-001

Instrumentaton, Cantreis & Elacsrienl SIEM ENS

This builletin addresees information to assist North American users with NERCs [North American Electric
Reliability Corporationt latestguidance ond industry advisory “Generator Governor Frequency response”, This
hulletin applies to gas turbine, gas turbine combined cycle and fassil steam plants, It does not apply to
nuclear steam units, This guidance only applies to plantswith on aggregote generalor copobility exceeding
75 My that observe NERCs refiability standords.

Grid Primary Frequency
Control a NERC Concern.

An Advisory Document in
Supply and demand in bulk electric supply systems is achieved hy requiating the qrid fraquencies in reql S u ppOI"t Of an U pcom | ng
time, Some energy is stored in the combined retotiond inerbio of oll the synchronous generating units on the i 5
systam. In the event of o generation deficit, some of this rotntionol enerqyis withdrown and the frequency of £l N E RC adVlsory
the system wall sturt Lo decline, Conversely, un excess of generotion will resull in frequency rising os surplus in vl
energy is converted info rotational inertio. r
¥

In order to supportfrequency contral, itis necessary for all generation units on an interconnected system o Revision 1
sense changesin frequency or speed and to automatically support the system by increasing or decreosing k|
generation to the extent that they ore normally capoble. This is termed as speed droop response and is i 3 _07.
intended to arrest frequency decline during o loss of generation event or frequency increase during o less of TRttt Effective as of: 2015-02-02
load event. It is then the responsibility of the system operator or BA [grid balancing authority] to rectore
system frequency to nominal using load dispatch adjustments, TAihed by end copight BN 1 2

Camnbined meatioral inertio fHemena Enargy, Inc

of s geenion Insumentaton, oo  Ehcticl

Alphareia, €L 30004 LIZA

Tl (578} 256 - 1500
Fauc (407] 243 - D498

AT righty reserved.
Bubjeezt bo chirrgu wilbeul price nolics

Trademarks mentioned In this document
are the progesty of Siwmens AG,
s afffiates. or their espectine ownens.

Frequency Response is a measure of an interconnection's
ability to stabilize frequency immediately following the sudden
loss of generation of load. Moreover, gnd stability is a function
of matching power generation with the required electric load.
As the electric load varies, generation must adjust to ensure
that the grid's frequency is stable at 60 Hz. What happens

I L 1 9 6 1 when the grid frequency is unstable, you ask? Picture rolling
I biackouts and unpredictable outages.

ABB supplies both boiler and combustion/steam turbine control

STEAM TURBINE GOVERNOR SETTINGS TO MEET NERC FREQUENCY RESPONSE ADVISORY - Stome 1o ha power geniraton Ity . ety
Webinar: June 30,2015 and July 01, 2015 oo geto Sacumars ABHs raenry soaig rategy

that sohves the primary frequency respanse withdraw problems
and when proper tuned operates in accordance with NERGC's
desired respanse.

Jim Bridgens Pavee and productivit
jim bridgens@ge.com Doc ha.: or n betier world

Imagination at work. G Proprietary Information
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NEIRC 2012 Frequency Response Initiative
Report
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NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Frequency Response -
Initiative Report

The Reliability Role of Frequency Response

October 30, 2012

3353 Peachtree Road NE

Suite 600, North Tower

Atlanta, GA 30326
404-446-2560 | www.nerc.com

The characteristics found in that study were:

+ DOnly 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.

Figure 24: Comparison of Legacy and Generic Simulations to August 4 Event
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NERC What is the Reliability Issue

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

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.

Houston We Have a Problem
Audio

Houston, We Have a

Problem - Apollo 13
03:23
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NERC What has been learned

NCNL A NERICA EleCTa - Deadbands exceed

Many Dead Bands Exceed 36 mHz

Primary Frequency
Response logic
typically resides in the
turbine controls.

Figure 29: Reported Governor Deadband Settings
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NE[RC What has been learned — Outer

I
TR Loop Control

Coordination with plant DCS is a requirement when
operating in MW Set Point Coordinated Control.

AGC or ISO dispatch Plant level load contro

load control Turbine control | r,ine 1 governor
(DCS) load control g
i Unit 1 power demand 5| Governor target
O ————.
AGCPlant | WV | =  em=m—m- - -A———— —————————————
AGC demand ".P" Load feedback
algonthm > £
A Turbine control :
T Local sy : tond contral Turbine 2 governor
demand-supply I
I |Unit 2 power demandy Governor target
]
]
KEY I
_ closed loop load &
feedback

:| Load control algorithm
Il Possible frequency bias locations

Figure 1: Typical High Level System
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Graphic from GE info bulletin PSIB20150212
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Frequency 59.940 Hz

Plant level (DCS) Load Control
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Conventional Steam Plant
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Frequency 59.940 Hz

Plant level (DCS) Load Control o

Plant Load Target
(from AGC or other)

N 6 MW l 400 MW

Plant droop
(Z // gain
(MW /Hz)
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406 M Fuel control
Frequency biased
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Frequency load error to Unit demand
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p water
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Net plant{output Turbine Control valve
control panel demand
Steam turbine
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/\ .
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Plant J Steam turbine \

auxilliary power 406 MW

load
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Eastern Interconnection Frequency
Initiative White Paper

NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Eastern Interconnection Frequency Initiative Whitepaper
Date: October 28, 2013

Prepared by Members of the NERC Resource Subcommittee

Preface:

Members of the NERC Resource Subcommittee, who are representatives of the Eastern Interconnection,
are working with Balancing Authorities within the same interconnection on a voluntary basis to support a
pilot program in an effort to improve frequency response. Frequency Response is defined as automatic
and sustained change in the power consumption or output of a device such as generator that occurs
within 5-20 seconds of and s in a direction to oppose a change in the Interconnection Frequency. While it
has been determined that the Eastern Interconnection has generally sufficient frequency response asa
whole, there are clues that point to issues with generator governor settings. The sponsors of this
initiative believe that proper and consistent governor settings are the low hanging fruit to allay concerns
raised by the Federal Energy Regulatory Commission (FERC) as to past trends in frequency response and
the differing appearance of frequency in the East, compared to other Interconnections.
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Southern Company - 2 separate steam units

|
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239550 Raesd> | R99ESD

EiEp | EiE \ |
I
GEaD
M 42015 32545 AM AMa42015 32715 AM A4S 32645 AM N 42015 33015 AM

Provided by Southern Company



NERC Reliability Guideline: Primary

|
NORTH AMERICAN ELECTRIC

RELIABILITY CORPORATION Frequency ContrOI

Reliability Guideline

Primary Frequency Control

Posted 12/15/2015

Preamble

It is in the public interest for the North American Electric Reliability Corporation (NERC) to develop
uidelines that are useful for maintaining or enhancing the reliability of the Bulk Electric System (BES). The .
g'echnical Committees of NERC; the Oserating Cﬂmfm‘ttee (oc), tt\;\e Planning Carﬂm\ttye.e {PC(] an)d the ERCOT Inte rco n_n ection
Critical Infrastructure Protection Committee (CIPC) per their charters are authorized by the NERC Board of
Trustees (Board) to develop Reliability (OC and PC) and Security Guidelines (CIPC). These guidelines A. Governor Settings — The following are the BAL-001-TRE-1 requirements for deadband and droop
establish a voluntary code of practice on a particular topic for consideration and use by BES users, owners, settings.
and operators. These guidelines are coordinated by the technical committees and include the collective
experience, expertise and judgment of the industry. The objective of this reliability guideline is to distribute 1. Deadband -The deadband setting should not exceed the following :
key best practices and information on specific issues critical to maintaining the highest levels of BES

reliability. Reliability guidelines are not to be used to provide binding norms or create parameters by which Generator Type Max. Deadband

compliance to standards is monitored or enforced. While the incorporation and use of guideline practices

is strictly voluntary, the review, revision, and development of a program using these practices is highly Steam and Hydro Turbines with Mechanical +/-0.034 Hz
encouraged to promote and achieve the highest levels of reliability for the BES. Governors
All Other Generating Units/Generating +/-0.017 Hz

Frequency Control Lo

4 Y Facilities
Much of the technical background on frequency response can be found in the 2012 Frequency Response
Initiative Report (FRI). The FRI report provides a detailed explanation of many of the intricacies of frequency
response and the reader is encouraged to review that document for a more thorough discussion of the

subject. Generator Type Max. Droop Setting %

2. Droop - The droop settings should not exceed the following for each respective type of generator:

To understand the role Primary Frequency Control plays in system reliability, it is important to understand Hydro 5%
different components of frequency response, and how individual components relate to each other. For the Nuclear 5%
purpose of this guideline, the focus will be on Primary Frequency Control with Primary Frequency Response Coal and Lignite 59
and Secondary Frequency Control also illustrated. = < = =

pLiil’ e Combustion Turbine (Simple Cycle and Single- 5%
Definitions Used Shaft Combined Cycle)

* Primary Frequency Response (PFR) (commonly referred to as Frequency Response) — Actions from Combustion Turbine (Combined Cycle) 4%
uncontrolled (natural) sources in response to changes in frequency: rotational inertia (H) response Steam Turbine {Simple CVC|E] 5%
from resources and load response from frequency dependent loads (e.g. motors). In addition, it can bi el |
come frem Primary Frequency Control (as described below). Steam Turbine (Combined Cycle) 5%

i a,

* Primary Frequency Control — A subset of Primary Frequency Response actions provided by prime Diesel 5%
mover governors in an interconnection e arrest and stabilize frequency in respense to frequency Wind Powered Generator 5%
deviations. Primary Frequency Control comes from local control systems. OC Tie Providing Ancillary Services 5%

Renewable (Non-Hydro) 5%

RELIABILITY | ACCOUNTABILITY
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Boxplot of Eastem Interconnection Daily RM51
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Boxplot of Eastem Interconnection Daily Avg Frequency Error
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Balancing Authority  MyBA NERCFRSFORM 1 20to 52 second Value B Enter Addition Data in column W ==>
Date/Time (-0} Time Date/Time (t-0) BA BA BA Relay Lmf Value "A" Information Value "B" Information SEFRD (FRM} Exclude for | Enter Data in Green Highlighted Cells
Time Bias R1 for Bias for R1
{Central Prevailing) Zone BA Time Zone DelFreq Time DelFreq DelFreg HAI Adjustment HAI Adjustment |(MWI0.1Hz) (MWI0.1Hz)| data error * | Upload Form 1 and all Form 2s to the NERC ftp site:
12/01/2013 5:13:22( C8T 12172013 6:13:22  EST -0.049 6:13:24 -0.049 -0.049 3243 0.0 3377 0.0 -274 -274 N
12/9/2013 7:46:58| CST  12/9/2013 8:46:58 EST 0.048] 84700 -0.047 0047 [ 3350 0.0 [ 3073 0.0 59.0 59.0 N
1/21/2014 12:50:30] CST  1/21/2014 13:50:30  EST -0.059] 13:50:28 -0.057 0057 [ 3463 0.0 [ 3555 0.0 -16.2 -16.2 N
1/26/2014 11:09:30| CST 1/26/2014 12:09:30 EST 0.044] 12:00:28 -0.045 0045 [ 2922 0.0 [ 29035 0.0 -33 -3.3 N 2015 Bias Calculation Form 1 for Year
2/2/2014 7:59:10 CST 212/2014 8:59:10 EST 0.036] 85912 0034 [ 0034 [ 3519 0.0 [ 3569 0.0 -14.9 -14.9 N Eastern Interconne: ction
2115/2014 21:54:14 CST 2/15/2014 22:54:14  EST 0048 225418 -0.047 0047 [ 3183 0.0 [ 36238 0.0 -93.9 -93.9 N MyBA Balancing Authority
2/18/2014 23:33:02| CST = 2/19/2014 0:33:02  EST 0041 032586 -0.045 0045 [ 2952 0.0 [ 4015 0.0 -14.2 -14.2 N Contact Name
2123/2014 11:32:26| CST  2/23/2014 12:32:26  EST 0.048] 123232 -0.047 0047 [ 2457 0.0 R 0.0 -30.8 -30.8 N Contact Phone #
~nT Amsannn 4-nn-nn cChT F n-nnN-nn nnnn nnnn F nn nn F nn nn o Pankast A maail

For Operating Year 2015:

e 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

e 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.
25 RELIABILITY | ACCOUNTABILITY
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BAAL shall not be eéxceeded for
morg than 30 consgcutive clock-

Number of BAAL
B Exceedances in last 30 miniftes
minutes = 0

~Last6-15 mins
Last 16-30|mins

L shall not be gxceeded for
than 30 consecutive clock-
tes

Number of BAAL
B Exceedances in last 30
minutes = 7

150 | Lastb-13 mins

Last 16-30\mins

100

59.98 60.00 ﬂ; 50
Frequencyz
Time -4 15:41

Consecutive Minutes Exceeding BAAL

15:

59.92 59.94 59.96

15:20 15:21 15:2

o o n n o

1.035 MW

5899782 HZ

60.06 60.08 60.10

60.00 60.02 60.04

Frequency

Time 1540 1541 1542 1543
0 0 0 0

27 1

59.92 59.94 59.96 59.98

15:44 15:45 1546 1547 15:48
0 0 0 0 0

Consecutive Minutes Exceeding BAAL

15:2
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Standard MOD-027-1 — Verification of Models and Data for Turbine/Governor and Load
Control or Active Power/Frequency Control Functions

A. Introduction

1. Title: Verification of Models and Data for Turbine/Governor and Load Control
or Active Power/Frequency Control Functions

3 Number: MOD-027-1

3. Purpose: To verify that the furbine/governor and load control or active
power/frequency control! model and the model parameters, used in dynamic
simulations that assess Bulk Electric System (BES) reliability, accurately represent
generator unit real power response to system frequency variations.
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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.
30 RELIABILITY | ACCOUNTABILITY
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Probable Next Steps

Generator Survey over the next several years.

= |f 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.

31 RELIABILITY | ACCOUNTABILITY



NERC

.
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

32 RELIABILITY | ACCOUNTABILITY



NERC

.
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

33 RELIABILITY | ACCOUNTABILITY



NERC

NORTH AMERICAN ELECTRIC Old FOrm FRS_l

RELIABILITY CORPORATION

FRSFORM 1 20to 52 second Value B Enter Addition Data in column W ===
1e "A" Information Value "B" Information SEFRD (FRM) Exclude for | Enter Data in Green Highlighted Cells
for Bias forR1
i Adjustment NAI Adjustment |(MW/0.1Hz) (MVWI0.1Hz)| data error * | Upload Form 1 and all Form 2s to the NERC BASS:
] 0.0 0.0 0.0 #DIViO 0.0 M
] 0.0 0.0 0.0 #DIViO! 0.0 M
] 0.0 0.0 0.0 #DIViO 00 M
1 0.0 0.0 0.0 #DIio! 0.0 M 20186 Bias Calculation Form 1 for Year
1 0.0 0.0 0.0 #DIWio! 0.0 M Eastern Interconnection
] 0.0 0.0 0.0 #DIViO! 0.0 M FPC Balancing Authority
] 0.0 0.0 0.0 #DIViO 0.0 M Contact Name
] 0.0 0.0 0.0 #DIViO! 0.0 M Contact Phone #
] 0.0 0.0 0.0 [ 2pivio! 0.0 M Contact e-mail
)] 0.0 0.0 0.0 " #D1vi0! 0.0 M 38,633,990 MWh Annual Gengsis the annual "Met Generation (MWh)", FERC Form 714, line 13, column c of Part Il - Schedule 3.
1 0.0 0.0 0.0 " #DIvio! 0.0 M 51,185,656 MWh Annual Loads,is the annual "Met Energy for Load (MWh)", FERC Form 714, line 13, column e of Part Il - Schedule
] 0.0 0.0 0.0 ™ #DIvi0! 0.0 M 3,106,225 398 MWh Annual Genggis the Sum of all Annual Gengsvalues in this interconnection
] 0.0 0.0 0.0 i #DIvio! 0.0 M 3,142 667 030 MWh Annual Loadasis the Sum of all Annual Loadss values in this interconnection
)] 0.0 0.0 0.0 i #DIVIO! 0.0 M -1015 Interconnection Frequency Response Obligation (FRO) MW/0.1 Hz. Determined by ERO.
] 0.0 0.0 0.0 i #DIWVIO! 0.0 M 2015 Current Operating Year (December thru Movember)
] 0.0 0.0 0.0 " #DIMWVIO! 0.0 M -14.59 2016 BA Frequency Response Obligation (FRO) for next year's FRM
] 0.0 0.0 0.0 : #DIviO 0.0 M 2015 BA Freguency Response Obligation (FRO) for this year's FRM from your last year's Form 1.
) 0.0 0.0 0o [ 0w 0.0 N m
] 0.0 0.0 0.0 #DIViO 0.0 M BA Bias Type and Bias Setting
] 0.0 0.0 0.0 [ #DIViO! 0.0 M Fixed Bias Type utilized.
] 0.0 0.0 0.0 [ 2pivio! 0.0 M 0.9% Interconnection Minimum Fixed Frequency Bias Setting % of Peak Demand or Peak Generation (Set by ERO)
] 0.0 0.0 0.0 [ D! 0.0 M 581790 The Sum of the Non-Coincident peak demands for all Bas on the interconnection from FERC Form Mo. 714, provided b
] 0.0 0.0 0.0 [ #DIvin! 0.0 M -T5.26 Your BA's lowest absolute Fixed Frequency Bias Setting based on interconnection non-coincident peak demand.
)] 0.0 0.0 0.0 i #DIVIO! 0.0 M Your BA's lowest absolute Fixed Frequency Bias Setting based on 100% of FRM.
)] 0.0 0.0 0.0 i #DIVIO! 0.0 M Your BA's highest absolute Fixed Bias Setting: 125% of FRM.
)] 0.0 0.0 0.0 i #DIVIO! 0.0 M nia Balancing Authority lowest absolute Variable Bias Setting (least negative ane minute average Bias while frequency is ¢
)] 0.0 0.0 0.0 i #DIVIO! 0.0 M Balancing Authority desired Bias Setting: May be setto avalue between 100% to 125% of its FRM ifthis value is more r
) 0.0 0.0 0o i #DIVIO! 0.0 M based on Peak Demand. If not more negative, then the Bias must be the minimum Bias based on Peak Demand. Ifvz
r
) 0.0 0.0 0.0 | #DIi0! 0.0 N 75.26 2016 Frequency Bias Setting - (minimum of 100% to 125% of FRM, or 0.9% of Historical Peak Demand if not Variable
] 0.0 0.0 0.0 #DIVi0! 0.0 M
] 0.0 0.0 0.0 Y #DIVID! 2015 FEM - Average Estimated Frequency Response MW/0.1 Hz using SEFRD for Bias
] 0.0 0.0 0.0 Y 0.00 2015 FEM - Regression Estimated Frequency Response MW/0.1Hz using SEFRD for Bias
] 0.0 0.0 0.0 Y #DIVI0! 2015 FRM - Median Estimated Frequency Response MW/0.1Hz using SEFRD for Bias
] 0.0 0.0 0.0 Y 0.00 2015 FRM - Average Estimated Frequency Response MWI0.1 Hz using SEFRD for R1
)] 0.0 0.0 0.0 Y 0.00 2015 FRM - Regression Estimated Frequency Response MW/0.1Hz using SEFRD for R1
1 0.0 0.0 0.0 Y 0.00 2015 FRM - Median Estimated Frequency Response MWI0.1Hz for BA Compliance to R1. minimum Frequency Respc
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52 second Value B

Information SEFRD (FRM) Exclude for
seconds for Bias for R1
Adjustment [(MUWI0.1Hz) (MWI0.1Hz)| data error *

0.0 #OIVIO! 0.0 M
0.0 #OIMMVIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 #DIVIO! 0.0 N
0.0 #DIVIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 #OMV0! 0.0 M
0.0 #OIVIO! 0.0 M
0.0 #OIMVIO! 0.0 M
0.0 #OMIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 #OIVIO! 0.0 N
0.0 #DIVIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 #OIVIO! 0.0 M
0.0 #OMvio! 0.0 M
0.0 #OIMIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 #OIMVIO! 0.0 N
0.0 #DIVIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 #OIVIO! 0.0 M
0.0 #DIVIO! 0.0 M
0.0 Y
0.0 Y
0.0 ¥
0.0 Y
0.0 ¥
0.0 Y
0.0 ¥
0.0 Y
0.0 Y
0.0 Y
0.0 Y
0.0 Y
n.n A

2014 Form 714 Data Adjustments

35

Revised Form FRS-1

Enter Addition Data in columns V through X ==>

Enter Data in Green Highlighted Cells
Upload Form 1 and all Form 2s to the NERC BASS:
Grey and light blue cells are calculated or set by the ERO.

FRM Performance Resulis for 2016

0.00 2016 FRM - Median Estimated Frequency Response MW/0.1Hz for BA Compliance to R1, minimum Frequency Response
-25.49 2016 BA Frequency Response Obligation (FRO)
0.00 2016 FRM - Average Estimated Frequency Response MWI0.1 Hz using SEFRD for R1
0.00 2016 FRM - Regression Estimated Frequency Response MW/0.1Hz using SEFRD for R1
Bias Calculation Worksheet for 2017
Western Interconnection
LDWP Balancing Authority
Contact Name
Contact Phone #
Contact e-mail
21,796,949 MWh Annual Gengg is the annual "Met Generation (MWh)", FERC Form 714, line 13, column c of Part Il - Schedule 3.
29 696,030 MWh Annual Loadss is the annual "Met Energy for Load (MWh)", FERC Form 714, line 13, column e of Part Il - Schedule 3.
850 774 646 MWh Annual Gengris the Sum of all Annual Gengsvalues in this interconnection
873,709,347 MWh Annual Loadssis the Sum of all Annual Loadsavalues in this interconnection
-858 Interconnection Frequency Response Obligation (FRO) MW/0.1 Hz Determined by ERO.
2016 Current Operating Year (December thru November)
TBD Operating Year 2017 BA Frequency Response Obligation (FRO) for next year's FRM
-25.49 Operating Year 2016 BA Frequency Response Obligation (FRO).

Calculate Regression

BA Bias Type and Bias Setting

Fixed Select Bias Type utilized.
0.8% Interconnection Minimum Fixed Frequency Bias Setting % of Peak Demand or Peak Generation (Set by ERO)
166,257 The Sum of the Mon-Coincident peak demands for all Bas on the interconnection from FERC Form MNo. 714, provided by ERO.
-44 45 Your BA's lowest absolute Fixed Frequency Bias Setting based on interconnection non-coincident peak demand.
Your BA's lowest absolute Fixed Frequency Bias Setting based on 100% of FRM.
Your BA’s highest absolute Fixed Bias Setting: 125% of FRM.

n'a Balancing Authority lowest absolute Variable Bias Setting (least negative one minute average Bias while frequency is less than 59.964 or greater than 60.07
Enter Balancing Authority desired Bias Setting: May be setto avalue between 100% to 125% of its FRM if this value is more negative than the minimum Bia:
based on Peak Demand. If not more negative, then the Bias must be the minimum Bias based on Peak Demand. If variable Bias is used, enter "Wariable”.

-44.45 2016 Frequency Bias Setting - {minimum of 100% to 125% of FRM, or 0.9% of Historical Peak Demand if not Variable)
#OM/O! 2016 FRM - Average Estimated Frequency Response MW/0.1 Hz using SEFRD for Bias
fa Tl aANA4E CDORA Doornaccinn Cetimnatod Croonnney Doacoonc o ML Ay acina SCCCDM for Diae

Variable Bias Supplemental Info

BA Form 2 Event Data TimeZone Ref Frequency Response Initiative Change Histc ... (&) 1 [4
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RELIABILITY CORPORATION

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 L,, 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

Aggregate Agpregate Event Recovery
Jou MNon- Transferred Contingent Detection Target Freq:
Net Dynamic [Conforming Pumped Not Frequency BA BA BA Row 60.000

Actual Schedules Load Hydro Used Response |Lost Generation Bias Load 306 2:27:26 1

Interchang({ Imp(-) Exp (+}| Load(-) Load (-)Gen (+) Rec (-} Del (+] | Load (-} Gen (+)  Setting 473 2:33:00 1

Date/Time (T)  Hz MW MW MW MW MW/0.1 Hz MW MW/0.1Hz MW 307 05:34 |
10/12/09 02:19:38 59.987 3670476 0 -260.36441 0 0 15 -103  7575.57 0 0
10/12/09 02:19:40 59.987 3670.129 4] -352.644379 ] 0 15 -103 7575.9 0 0
10/12/09 02:19:42 59.985 3671542 ] -352.644379 0 0 15 -103  7576.23 0 ]
10/M12/09 02:19:44 59.984 3672.048 0 -352.644379 0 0 15 -103  7576.56 0 0
10/12/09 02:19:46 59.982 3671.576 4] -352.644379 ] 0 15 -103  7576.89 0 0
10/12/09 02:19:48 59.983 3672.104 ] -352.644379 0 0 15 -103  7577.22 0 ]
10/M12/09 02:19:50 59.989 3672414 0 -354.89566 0 0 15 -103  7577.55 0 0
10/12/09 02:19:52 59.989 3671.882 ] -354.89566 0 0 15 -103  7577.88 0 0
10/12/09 02:19:54 59.988 3671.837 ] -354.89566 0 0 15 -103  7578.21 0 0
10/12/09 02:19:56 59.984 3671.336 0 -354.89566 1] 0 15 -103  7578.54 0 0
10/12/09 02:19:58 59.982 3670.726 0 -354.89566 o 0 15 -103  7578.87 0 0
10/12/09 02:20:00 59.983 3670.372 0 -340.46936 ] 0 15 -103 7579.2 0 0
10/12/09 02:20:02 59.981 3671.364 0 -340.46936 0 0 15 -103  7579.53 0 0
10/12/09 02:20:04 59.982 3671.401 0 -340.46936 o 0 15 -103  7579.86 0 0
10/12/09 02:20:08 59.983 3672.156 0 -340.46936 0 0 15 -103  7580.19 0 0
10/12/09 02:20:08 59.986 3672.161 4] -340.46936 ] 0 15 -103  7580.52 0 0
10/12/09 02:20:10 59.989 3670.296 ] -337.642914 0 0 15 -103  7580.85 0 ]
10/M12/09 02:20:12 59.987 3668.071 0 -337.642914 0 0 15 -103  7581.18 0 0
10/12/09 02:20:14 59.985 3666.59 4] -337.642914 ] 0 15 -103  7581.51 0 0
10/12/09 02:20:16 59.96 3669.908 ] -337.642914 0 0 15 -103  7581.84 0 ]
10/M12/09 02:20:18 59.96 3670.399 0 -337.642914 0 0 15 -103  7582.17 0 0
10/12/09 02:20:20 59.983 3670.263 ] -284.36084 0 0 15 -103 7582.5 0 0
10/12/09 02:20:22 59.98 3669.382 ] -284.36084 0 0 15 -103  7582.83 0 0
10/12/09 02:20:24 59.979 3670102 0 -284.36084 1] 0 15 -103  7583.16 0 0
10/12/09 02:20:26 59.97% 3670438 0 -284.36084 o 0 15 -103  7583.49 0 0
10/12/09 02:20:28 59.981 3671403 0 -284.36084 ] 0 15 -103  7583.82 0 0
10/M12/09 02:20:30 59.981 3672442 0 -260.467987 1] 0 15 -103  7584.15 0 0
10/12/09 02:20:32 59.98 3672372 0 -260.467987 o 0 15 -103  7584.48 0 0
10/12/09 02:20:34 59.98 3671.947 0 -260.467987 0 0 15 -103  7584.81 0 0
10/12/09 02:20:36 59.981 3670938 4] -260.467987 ] 0 15 -103  7585.14 0 0

» Data JOU & FR Transfers Copy Results Evaluation Graph 20 to 52s Sustained Graph Bias ... (¥ 4
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Revised Form FRS-2.2 —
New JOU & FR Transfers Sheet

slhAnMAaNn NN-40-9

A C D E F G H 1 ] K L il
Joint-Owned Unit Transfers
Jou1i au 2 Jjou 3 agu 4 Jous Jau e lou7 Jjou s Jou9 Jou 10 Aggregate
Dyn. Sched. | Dyn.Sched. | Dyn. Sched. | Dyn.Sched. | Dyn. Sched. | Dyn.Sched. | Dyn. Sched. | Dyn.Sched. | Dyn. Sched. | Dyn. Sched. POU Dyn. Sched.
Imp(-) Exp (+} | Imp(-) Exp (+) [ Imp(-) Exp (+) | Imp(-} Exp (+} | Imp(-] Exp (+} | Imp{-) Exp (+] | Imp(-) Exp (+) | Imp(-} Exp (+}| Imp(-] Exp (+}| Imp(-) Exp (+]] Imp(-) Exp (+)

Date/Time (T) MW MW MW MW WIW MW WIW MW IV MW MW
10/12/09 02:17:26 0.0
10/12/09 02:17-28 0.0
10/12/09 02:17:30 10.0 10.0 20.0
10/12/09 02:17:32 10.0 20.0 30.0
10/12/09 02:17-34 10.0 33.0 43.0

L1 10/12/09 02:17:36 10.0 0.0 10.0
11 10/12/09 02:17:38 21.0 21.0

10/12/09 02:17-40 300.0 55.0 355.0
10/12/09 02:17:42 0.0

i | 10/12/09 02:17:44 89.0 839.0
i | 10/12/09 02:17-46 12.0 12.0
10/12/09 02:17:48 5.0 5.0
10/12/09 02:17:50 65.0 65.0
10/12/09 02:17-52 9.0 5.0
10/12/09 02:17:54 47.0 47.0

L1 10/12/09 02:17:56 10.0 10.0
11 10/12/09 02:17-58 6.0 6.0
10/12/09 02:18:00 5.0 5.0
10/12/09 02:18:02 0.0

i | 10/12/09 02:18:04 0.0
i | 10/12/09 02:18:06 0.0
10/12/09 02:18:08 0.0
10/12/09 02:18:10 0.0
10/12/09 02:18:12 0.0
10/12/09 02:18:14 0.0

L1 10/12/09 02:18:16 0.0
11 10/12/09 02:18:18 0.0
10/12/09 02:18:20 0.0
10/12/09 02:18:22 0.0

i | 10/12/09 02:18:24 0.0

nn



Calculate Regression

BA Bias Type and Bias Setting

Fixed Select Bias Type utilized.
0.8% Interconnection Minimum Fixed Frequency Bias Setting % of Peak Demand or Peak Generation (Set by ERQ)
166,257 The Sum of the Mon-Coincident peak demands for all Bas on the interconnection from FERC Form Mo, 714, provided by ERO.
-44 45 Your BA's lowest absolute Fixed Frequency Bias Setting based on interconnection non-coincident peak demand.
Your BA's lowest absolute Fixed Frequency Bias Sefting based on 100% of FRM.
Your BA's highest absolute Fixed Bias Setting: 125% of FRM.

n/a Balancing Authority lowest absolute Variable Bias Setting (least negative one minute average Bias while frequency is less than 59.964 or greater tha
Enter Balancing Authority desired Bias Sefting: May be setto avalue between 100% to 125% of its FRM ifthis value is more negative than the minimy
based on Peak Demand. If not more negative, then the Bias must be the minimum Bias based on Peak Demand. [fvariable Bias is used, enter "vVa

44 .45 2016 Frequency Bias Setting - (minimum of 100% to 125% of FRM, or 0.9% of Historical Peak Demand if not Variable)
#OMO! 2016 FEM - Average Estimated Frequency Response MW/0.1 Hz using SEFRD for Bias

0.00 2016 FEM - Regression Estimated Frequency Response MW/0.1Hz using SEFRD for Bias
#OIWI0! 2016 FEM - Median Estimated Frequency Response MWD 1Hz using SEFRD for Bias

® 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 L, 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

42

Eastern Interconnection

oA Bias Elected ;i:::: g:’::'l':: 2016 2016

Type 2016 FBS o BAFRO

Reg Reg

FMPP Fixed 2707 N N 3552 5.5
FPC Fixed 7526 N N 5922 -14.59
FPL Fixed  -195.18 N N 9537 -37.84
GVL Fixed 312 N N 12.05  -0.60
HST Fixed 045 N N 458  -0.09
JEA Fixed 2104 N N 3131 -4.02
NSB Fixed 034 N N 400 -0.07
SEC Fixed 1042 N N 204 -2.02
TAL Fixed 466 N N 1473  -0.90
TEC Fixed 3365 N N 3960 -6.84
MHEB  Fixed 5873 N N 5232 -10.16
sPC Fixed 3863 N N 4243  -7.49
IESO Fixed  -24552 N N 106.97 -47.59
ISNE Fixed  -19579 N N 9552 -37.95
NYIS Fixed  -251.98 N N 10836 -48.84
NBSO Fixed 3587 N Y 4088  -8.77
NSPI Fixed 1821 Y N 2913 -353
MISO Fixed -1,088.25 N N 22520 -210.95
OVEC Fixed 1231 N N 2396  -1.93
PIM Fixed -1,33253 N N 24920 -25831
AEC Fixed 933 N N 2085  -1.81
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Lining up BA’s frequency with event times

S0.02

Balancing Authority
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(o]

Increasing this value =k
Oecreaszing this value =

Maote: The P.LL Performance val
Far BAs that utilize a variable Bi:
P values above L0 indicate ths
P values below 1.0 indicate tha

First change in frequency of the event should aocur here on the vertical grid line.
It iz important that the pre-ewent frequency average to MOT contain frequency data of the event, "Awerage Frequ
To shift the data on the graph lef or right, adjust the walue in cell G highlighted inogellow aboye,

® Form 2: T(0) should be at the first significant frequency drop
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BA [ BA BA Relay Lm{  ¥alwe “A Information
DatefTime [t-0) Time DatefTime [t-0] Time Bia= R1
[Central Prevailing] Zone BA Fime ZoRe DelFreq Time DelFreq DelFreq NAl Adjuztment

12-10-2014 1550016 CET 12-10-20T% 16:50:06  PET -0.033) 163020 -0.041 -0.041 -33T.0 0.0
12-25-2004 T12:51| CET 12-25-2004 5:142:51 PET -0.055 G255 -0.053 -0.053 -157.0 0.0
12-23-2014 16:03:55( CET 12-23-2014 14:03:55  PET -0.031) 140555 -0.036 -0.036 -540.3 0.0
1-21-2015 4:51:535] CET 1-21-2015 2:51:55  PET -0.055 25157 -0.057 -0.057 165.5 0.0
1-21-2015 5:25:253 CET 1-21-2015 5:23:23  PET 0063 E2E2T -0.064 -0.064 435 0.0
2-17-2015 1:14:00| CET 2-17-2015 3:14:00  PET -0.046 F:44:04 -0.047 -0.047 -400.6 0.0
F-3-2015 16:24:52| CET F-5-2015 14:24:52  PET -0.0501  14:24:52 -0.053 -0.053 Jor 0.0
F-25-201516:15:25| COT F-25-2015 14:15:25 POT -0.065 14:15:23 -0.064 -0.064 -1465.6 0.0
F-23-2015 15:45:44 | COT F-23-2015 134544 POT -0.062) 134545 -0.064 -0.064 -T534 0.0
4-5-2015 145754 COT 4-5-201512:57:54  POT -0.053 12:5T:54 -0.062 -0.062 T5.3 0.0
5-5-2015 6:533:47| COT 5-5-2015 4:35:47 POT -I:I.I:I51| 4555 -0.0535 -0.0535 1556.5 0.0
S-12-2015 12:41:10( COT S-12-2015 10:41:10  POT -0.056 10:41:14 -0.0356 -0.056 13541 0.0

S-2&-201516:53T:06( COT 5-25-201514:57:06  POT -0.037] 1405706 -0.044 -0.044 1545.3 T82.0
G-22-2015 1712:03( COT G-22-2015 15:12:03  POT -0.047 15:12:07 -0.046 -0.046 1526.0 0.0
T-1-2015 3:14:41| COT T-1-2015 T:14:41  POT -0.060 T:id:45 -0.061 -0.061 563.0 0.0
T-10-2015 5:03:23( COT T-10-2015 3:05%23 POT -I:I.I:ISEil 03523 -0.060 -0.060 -43.3 0.0

T-10-2015 16:55:10| COT T-10-2015 16:55:10  POT -0.053 16:55:10 -0.054 -0.054 Tdd 4 1254.0
T-26-2015 12:25:25 COT T-26-2015 10:25:25 POT -0.066)  10:25:23 -0.064 -0.064 =355 0.0
S-4-2015 210713 COT S-4-201513:0713  POT -0.065 13:07:13 -0.067 -0.067 15322.5 0.0
3-1-2015 12:30:15( COT 3-1-2015 10:30:13  POT -0.064) 103045 -0.066 -0.066 315.0 0.0
3-53-2015 34520 COT 3-5-2015 T:45:20  POT -0.056 T:45:20 -0.055 -0.055 13715 0.0
3-5-2015 3:25:12| COT 3-5-2015 12512 POT -0103] 1256 -0.103 -0.103 -160.4 0.0
10-3-2015 14:05:52( COT 10-3-2015 12:0&:32  POT -0.065)  12:0&:32 -0.070 -0.070 3856 0.0
10-350-2015 10:535:13| COT 10-30-2015 §:35:13 POT -0.057 S55AT -0.055 -0.055 3315 0.0
11-5-2015 15:14:47 C5T 11-5-2015 15:14:47  PET 00T 1Eu -0.074 -0.074 -5T15 0.0

o r 1 Should be
orm closely
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G0.500 Hz

= | With Auto selected the spreadsheet will find the highest frequency change in the frequency
anual |lE) data. On rare occasions this is not the event that you want to evaluate. By selecting
1349:40 157 b manual you can enter the starting and ending event “row™ numbers from the "Data”

worksheet. The spreadsheeat will then evaluate PFR using these manually entered start and
13:56:40 275 I end times.
13:45:48
Event Frequency Data
£0.1
13:48:48 -0.064  Delta Hz Event Detected
13:56:40 50.05
" LV I LA T .
n LI W‘W M |m1 (&
59495
599

1 » M | Data | Copy Results - Evaluation Graph 20 to 52s Sustained Graph Bias Graph

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

R 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
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NERC Mechanics of Frequency Response

R Sharing Groups - Definitions

e Frequency Response Sharing Group (FRSG): A group whose
members consist of two or more Balancing Authorities

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

e 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)
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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:
e |dentification of designated representative (Agent)

e Minimum frequency-responsive (F-R) reserve requirement for the group
e Reporting, record keeping, and accountability for regulatory compliance
e Each member’s portion of the total F-R reserve requirement

e Methodology used to calculate the member’s F-R reserve responsibility

e How information is shared among members in Real-time

e Tools for operators to have situational awareness of F-R Reserve of the
FRSG
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R Sharing Groups — FRSG Agent

e Designated Representative (Agent) - an entity that will provide
the necessary information and compliance reports for the
group.

= |dentifies 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.
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e FRSGs should be pre-arranged and member participation should
coincide with the BAL-003 operating year (December 1 through
the following year November 30).

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

e Partial BAL-003 operating year participation should not be
allowed.

e 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.

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

® Datato 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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Site Actions Browse Documents Library

NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

— Balancing Authority Submission Site

] Type MName Maodified

Libraries

| 2016 Frequency Bias Settings and L10 Values 3/25/2016 2:13 PM
Forms »

| BA Frequency Response Obligations 11/17/2015 6:05 PM
FRCC i : Py A

Ca BAL-003 Implementation Procedure 12/2/2015 4:49 PM
MRO | BAL-003-1 Freguency Response and Bias Settings and Supporting 7/11/2015 10:47 AM

Documents

NPCC

| BAS Site Manual 8/10/2015 4:38 PM
RFC

[ | CPS 1 and BAAL Forms 7/14/2016 8:32 AM

| Frequency Response Analysis Reports 7/10/2015 7:17 PM

[ | FRS Form 1.10 B8/5/2015 4:23 PM

[ | FRS Form 2.20 8/16/2016 6:13 PM

= | Master Redacted Frequency Event List 4/11/2016 10:06 AM

gk Add document

!""_Od_iﬁEd_ home | account log-in/register | legal and privacy | site map | careers | contact us
| On ¥
— - Atlanta Office | 3353 Peachtree Road, NE Suite 600 North Tower, Atlanta, GA 30326 | 404-44

Washington Office | 1325 G Street, NW Suite 600, Washington, DC 20005-3801 | 202-400

Copyright 2013 North American Electric Reliability Corporation. All rights reserved.
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CPS1 & BAAL Submittal Form

CPS1 and BAAL Exceedance Data*

Submitter's Contact Information

Technical Contact Name Email Telephone Date Submitted {mm/dd/yyyy)
10/1/2016

Reporting Period |July-September
Select Interconnecton Western I - Select BAl I

Data Coordination (if applicable)
OUR DATA HAS BEEN COORDINATED WITH AND 1S COVERED BY ANOTHER PARTY Yes
select Coordinating Entity Contact Name Telephone Email

CPS1 Data Entry
July August September

CP51 Monthly Percentage
CP51 Rolling 12 Month Percentage
Clock-Minutes CP51 <-700% (Optional)

BAAL Data Entry

July August September Quarterly Total
10-14 Minute Exceedance 0
15-19 Minute Exceedance 0
»20 Minute Exceedance 0
BAAL Clock-Minute Exceedances (Optional) 0

* These data are being collected from Balancing Authorities to support the Resources Subcommittee with their task of evaluating
interconnection reliability related to control performance, and providing FERC with the analysis requested in FERC Order No. 810.
These data were requested by Operating Committee Chairman Jim Case in his letter of May 19, 2016. NERC will disclose this
information only as required and in accordance with the procedures pursuant to Section 1500 of the NERC Rules of Procedure.
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e Private Secured SharePoint Site for BAL data submittals
e |Individual NERC ID-level users

e Common area for:
= Current FRS Forms & instructions
* Frequency Events lists and related data
= QOther related information

e Exclusive BA-level submittal areas

e User’s guide at:

http://www.nerc.com/comm/0OC/Related%20Files%20DL/BASS User Manual v1.0
October 2015.pdf
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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

e 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

e NERC Staff — Administrator / Vetting

= Complete visibility and administrative control
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Site Actions Browse Documents Library

NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

— Balancing Authority Submission Site

] Type MName Maodified

Libraries

| 2016 Frequency Bias Settings and L10 Values 3/25/2016 2:13 PM
Forms »

| BA Frequency Response Obligations 11/17/2015 6:05 PM
FRCC i : Py A

Ca BAL-003 Implementation Procedure 12/2/2015 4:49 PM
MRO | BAL-003-1 Freguency Response and Bias Settings and Supporting 7/11/2015 10:47 AM

Documents

NPCC

| BAS Site Manual 8/10/2015 4:38 PM
RFC

[ | CPS 1 and BAAL Forms 7/14/2016 8:32 AM

| Frequency Response Analysis Reports 7/10/2015 7:17 PM

[ | FRS Form 1.10 B8/5/2015 4:23 PM

[ | FRS Form 2.20 8/16/2016 6:13 PM

= | Master Redacted Frequency Event List 4/11/2016 10:06 AM

gk Add document

!""_Od_iﬁEd_ home | account log-in/register | legal and privacy | site map | careers | contact us
| On ¥
— - Atlanta Office | 3353 Peachtree Road, NE Suite 600 North Tower, Atlanta, GA 30326 | 404-44

Washington Office | 1325 G Street, NW Suite 600, Washington, DC 20005-3801 | 202-400

Copyright 2013 North American Electric Reliability Corporation. All rights reserved.
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Site Actions - Documents Library

NERC
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Balancing Authority Submission Site

] Type MName
Libraries
| FMPP - Florida Municipal Power Pool
Forms
| FPC - Progress Energy Florida - Florida Power Corporation
FRCC : :
| FPL - Florida Power and Light
—— | GVL - Gainesville Regional Utilities
NPCC | HST - City of Homestead
RFC £ JEA - JEA
SERC | NSB -Utilities Commission, City of New Smyrna Beach
Spp | SEC - Semincle Electric Cooperative
| TAL - City of Tallahassee
| TEC - Tampa Electric Company
gk Add document
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Site Actions - Browse Documents Library
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. Balancing Authority Submission Site

[[] Type  Name

Libraries

Ca CP5-1 2016
Forms

Ca Op Year 2014 - Dec 2013 through Nov 2014 data
FRCC

Ca Op Year 2015 - Dec 2014 through Nov 2015 data
MRO Ca Op Year 2016 - Dec 2015 through Nov 2016 data
NPCC

i Add document

RFC
SERC
SPP

RELIABILITY | ACCOUNTABILITY



NERC

.
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

71 RELIABILITY | ACCOUNTABILITY



