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NERC Frequency Response Standard BAL-003
Current Status and Timeline

Current
Stalltus
2007 2010 2013 2013 2013 2013 2015
March October January April July 4thQuarter  January

B . . — —

FERC Order FERC Industry Voted BAL-003 FERC NOPR NERC BAL-003

693 Extended and Approved Filed with ~ Proposing  Response Requireme
Requesting  Time for BAL-003 FERC Approval for  to NOPR nts
Changes to  BAL-003 Approved by BAL-003 and Effective

BAL-003, Mods to NERC Board & Concerns  Expected
Defining May 2013 with Primary FERC
Requiremen Control Approval

ts for Sustainability

Frequency and Use of
Response Medians for

FRM
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FERC NOPR Concern and Possible Directive on
Early Withdrawn (Sustainability) of
Primary Frequency Response

2010-2013 Field Trial Results and Trends
on Sustainability
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Candidate Generation and Load Events - ldentification Criteria,
Yearly Number of Events from 2010 to 2013

Criteria 1 (2010) — Events in black color in monthly report:

60.00
Max Point

59.98

59.96

59.94

59.92

59.90

59.88
Min Point

59.86

10:49:45 10:50:00 10:50:15 10:50:30 10:50:45 10:51:00 10:51:15 10:51:30 10:51:45 10:52:00

Rolling| 15 sec.

TO)

Frequency
Delta

Freq. C =

.868

T T T
10:55 11:00

Hour: Min

P

Value B = 59.906

11:05

Freq(B-A)= -69, Freq(C-A)= -108, Actual Loss [MW]

Criteria 2 (2011) — Events in pink color in
monthly report:
Events reported by NERC-SA Group

Criteria 3 (2013) — Events in yellow color in
monthly report:
Eastern: If frequency delta is greater than 30
mHz and the lowest frequency is below
59.96 Hz within the same 15- sec. window.
ERCOT: If lowest frequency is below 59.90
Hz or highest frequency is above 60.10 Hz in
a 15-sec. window.

INTERCONNECTIONS CANDIDATE GENERATION AND LOAD EVENTS - IDENTIFICATION CRITERIA AND YEARLY EVENTS 2010 TO 2013

Interconnections] Events/Frequency Delta 2010 2011 2012 2013

Total Events Generation=90, Load=11] Generation=121, Load=21 | Generation=98, Load=15 | Generation=81 ,Load=8

Eastern Frequency Delta +/- 36 mHz +/- 40mHz +/- 40 mHz +/- 40 mHz
Events Generation=81, Load=3 | Generation=63, Load=3 | Generation=62, Load=4 ] Generation=39, Load=2

Western Frequency Delta +/- 60 mHz +/- 70 mHz +/- 70 mHz +/- 70 mHz
ERCOT Events Generation=153,Load 75] Generation=174,Load=40 | Generation=95, Load=10 ] Generation=56, Load=2

Frequency Delta +/- 70 mHz +/- 90 mHz +/- 90 mHz +/- 90 mHz
Hydro Quebec Events Generation=10, Load=0 | Generation=29, Load=26 | Generation=35, Load-20 JGeneration=35, Load=31

Frequency Delta +/- 250 mHz +/- 300 mHz +/- 300 mHz +/- 300 mHz
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Eastern Mean Frequency Profiles Using Mean of Same
Second for Generation Candidate Events from 2010 to 2013
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ERCOT Mean Frequency Profiles Using Mean of Same
Second for Generation Candidate Events from 2010 to 2013
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Interconnections Mean Frequency Profiles Using Mean of
Same Second for Generation Candidate Events 2010 to 2013

s Fastern e \Nestern = FRCOT

2010 ) 2011 | 2012 | 2013 __ |
-60.03

| |
- A | T NER 60.02
A L Do e 0 -2 (A Gy o<k
7;‘_ - - - . - L ;/_/_ _; - =wik | - 7— ) ;‘a =TT T j - 1L _BIDD{]
Vantnwuilisii i LT r; U:EP -59.99

i\“\._"‘“‘--..""ir
Sy
£

TR 1

| -50.80
| -50.88
| -50.87
| dard o, 64, o3 ||| dara 0,

- -59.86
-50.85

Consormium FoR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS

CONFIDENTIAL - Do Not Route or Copy Without NERC-CERTS Authorization 10



Mean Frequency Profiles Using Mean of Same Second for
Generation Candidate Events from 2010 to 2013

s Eagstern = \\/estern = ERCOT

60.03-
_ 60.02-
16001+
=60.00 -
e
5999
- |
T50.08 -
o
I 59.97 -
5 59.96
LiF]
=50.05-
0 i
£5904
L5903+
LUl
59.92-
D 59.91 1T
25990
[}
() 59.80-
250.88 -
© 50 87 -
059
59.86 - ;
50,55 Candidate Events= 90, 81,153 ||  Candidate Evenis=121,63,174||| Candidale Events= 93, 62, 95 ||| Candidate Events= 81, 39, 56 o

LDDunDmDLDDLDDLDDLDDLD::DlnDunDmDmDmDmDmDmcﬂmDmDmDmDmDmDm mDmDmDmDm
e = N OO T T 00 @ —eNNMOT TN T e eeNmm 5w SRR

50
55
28
30
35
40
45
50
55
&0

Yearly Candidate Events Time [Seconds]

CERTS NS~
CoNSORTIUM FOR ELECTRIC RELIABILITY TecHNoOLOGY SOLUTIONS

Advanced Systems Researchers

CONFIDENTIAL - Do Not Route or Copy Without NERC-CERTS Authorization 11




4 h

Interconnections Frequency Response
Sustainability Indices 2010 to 2013
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Frequency Profile for Eastern 2003 Blackout (FERC NOPR)
NERC FRI Propose Sustainability Index Definition

60.002 4

50.988 5

59.974 -

58.960 5

59.946 -

58.932 1

Frequency [Hz]

59.918

59.904 -

59.890

59.876 1

El 2007-08-04 17:44:16  EVENT

50.862 5

€0.05 —

Value A = 60.001

T(O) 60.00 =

59.95 <

Sustainability Index=Mean(FreqT45 to FreqT180) — FreqValueB [mHz]

8 Sec.

Freq. C = 59.883

_a Value B = 59.876
4546 180 Seconds (for Sustainability Index)

1
17:44:00
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Sustainability Index for Generation Events

2010 to 2013

[Mean(FreqT45 to FreqT180) — FreqValueB] [mHZz]
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Mean Frequency Profiles Using Mean of Same Second for

Generation Candidate Events from 2010 to 2013
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