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Balancing Authority ACE Limit
Proof-of-Concept Field Trial

Eastern Interconnection Field Trial Participation

Participation reflects approximately 67% of the projected 2010 peak load for the Eastern Interconnection

Eastern Interconnection Balancing Authority Participants {2010 Frequency| Region | Reliability |Start Date
Bias Coordinator
American Electric Power [CSWS) -103.4 SFF SPF 91172005
Associated Electric Cooperative, Inc. [AECI) -45 SERC WA 4172010
Duke Energy Caralinas (DUIK) -1596 SERC WAL 4172008
East Kentucky Power Coaperative [ERPC) 1273 SERC WA 72005
Entergy (EES) -2 SERC ICTE 72005
LGE-KL [LGEE) -4 SERC TWA 4172008
Independent Electricity Sytem Operatar ([ESO) -245.8 MPCC IES0D SMFA006
Manitoba Hydro (MHER] -43.3 MRO IS0 {2005
MRO, RFC,
MIS O (MIS0) 10366 SERE IS0 /672009
FIM Intercannection (PUM) -1350 RFC P 0172005
Santee Cooper (3C) -A1.52 SERC WALS 3172006
southern Company (s0C0) -445 SERC S0C0 [ 10A15/72005
Tennessee Yalley Autharty [TVA) 317 b SERC TWA 10172005




Balancing Authority ACE Limit
Proof-of-Concept Field Trial

The Balancing Authority ACE Limit (BAAL) shall not be
exceeded for more than 30 consecutive clock-minutes™®

Longest exceedance of the
Balancing Authority ACE Limit
since starting operation under

the Field Trial

June 2011 Performance
under Field Trial

Max MinCtLow

Max MinCtHigh

Max MinCtLow

Max MinCtHigh

BAO1 26 16 11 8
BAO2 17 17 =) 9
BAO3 19 19 11 12
BAO4 10 20 8 10
BAObS 16 22 7 13
BAOG 15 23 4 8
BAO7 20 24 6 )
BAOS8 28 26 16 18
BAO9 30 26 24 23
BA10 24 31 24 18
BA11 14 32 2 3
BA12 29 40 18 23
BA13 28 43 7 20

MinCtLow = Count of
consecutive clock-
minutes BAAL ,,, was
exceeded

MinCtHigh = Count of
consecutive clock-
minutes BAAL,,, was
exceeded

*BAAL being exceeded for more than 30 consecutive clock-minutes would be a violation under the proposed BAL-007 standard.



Frequency Statistics

Eastern Interconnection

Total Total
Minutes Total Minutes Total Total FTL Low
FTL Lowat | Minutes Total Percentage FTL Low |[FTL High at| Minutes Total Percentage FTL High [ and FTL High | Total FTL Low
5998 Hz [FTL Lowat| FTL Low | Low During |FTL Low| Max BO0.02Hz |FTL Highat| FTL High |High During| FTL High flax inutes at 60 | and FTL High
Year | Manth Sk B0 Hz SF Minutes TEC Events | Duration Sk 60 Hz 5F Minutes TEC Events Duration Hz SF Minutes

2005 7 28 30 58 48.28% 32 B 0 16 16 0.00% 11 3 4B 74
2005 8 A7 N 138 34.06% 56 10 0 35 35 0.00% 21 5 126 173
2005 g 32 39 71 45.07% 33 8 0 39 39 0.00% 21 7 78 110
2005 10 42 48 90 4667 % 43 11 0 33 33 0.00% 23 5 81 123
2005 11 B5 43 108 50.19% 53 B 0 35 35 0.00% 2 7 78 143
2005 12 37 36 73 50.58% 41 7 0 Z & 0.00% 19 3 B3 100
2005 1 42 33 75 56.00% 43 B 0 B1 B1 0.00% &7 5 94 136
2005 2 0 B4 64 0.00% 39 B 2 43 45 4.44% 24 4 107 109
2005 3 28 51 79 35.44% 50 4 17 37 54 31.48% 33 & ) 133
2005 4 19 56 105 15.10% 53 B 0 7B 7B 0.00% 46 & 162 181
2006 5 52 57 119 43.70% 54 8 0 72 72 0.00% 39 5 139 191
2006 B 45 34 79 56.96% 41 g 0 59 59 0.00% 24 10 93 138
2006 b 31 40 71 13.56% 34 g 0 50 50 0.00% 29 4 90 121
2006 8 16 85 10 15.84% 49 g 0 53 58 0.00% 26 8 143 159
2006 g 19 B0 79 24.05% 39 B 0 53 53 0.00% 33 4 113 132
2006 10 53 42 95 55.79% 51 B 0 54 54 0.00% 28 8 L 149
2006 11 56 35 9 £1.54% A7 g 1 36 37 2.70% 2 3 71 128
2006 12 34 18 52 £5.38% 34 4 0 54 54 0.00% 29 B 72 106
2007 1 59 29 88 57.05% 44 b 0 55 55 0.00% 31 7 54 143
2007 2 17 31 48 35.42% 33 3 0 39 39 0.00% 21 4 70 87
2007 3 75 53 158 A7 7% /B 15 0 78 78 0.00% 38 8 161 236
2007 4 36 11 77 16.75% 45 g 0 53 58 0.00% 31 4 99 135
2007 5 70 16 116 B0.34% B4 g 0 95 95 0.00% 49 7 141 211
2007 B B2 30 92 57.39% A7 B 0 51 51 0.00% 25 7 81 143
2007 b A7 20 67 70.15% 33 B 0 39 39 0.00% 20 4 59 106
2007 8 37 25 B2 59.58% 31 B 1 55 56 1.79% 32 5 50 118
2007 g 20 75 95 21.05% 41 8 0 Z & 0.00% 16 5 102 122
2007 10 57 b5 122 A6.72% 73 5 1 56 57 1.75% 36 5 121 179
2007 11 74 21 95 77.89% B0 4 0 34 34 0.00% 24 5 55 129
2007 12 37 2 59 B2.71% 38 B 0 B1 B1 0.00% 38 4 53 120
2008 1 0 75 75 0.00% 34 8 0 43 48 0.00% 24 4 123 123
2008 2 18 71 89 20.22% 1B 8 0 51 51 0.00% 24 8 12 140
2008 3 37 b5 102 36.27% 55 B 0 40 40 0.00% 34 2 105 142
2008 4 41 bS5 106 38.68% B0 5 0 59 59 0.00% 33 B 124 165
2008 5 &7 39 106 53.21% B3 4 0 40 40 0.00% 20 5 79 146
2008 B 40 21 61 B5.57% 34 5 0 35 35 0.00% 19 5 56 96




Frequency Statistics

Eastern Interconnection

Total Total
Minutes Total Minutes Total Total FTL_Low

FTL Lowat | Minutes Total Percentage FTL Low [FTL High at| Minutes Total Percentage FTL_High [ and FTL_High | Total FTL_Low
8998 Hz [FTL Lowat| FTL Low | Low During [FTL Lew| Max B0.02 Hz |FTL Highat| FTL_High |High During [ FTL_High Ml Minutes at 60 | and FTL_High

Year | Maonth Sk B0 Hz 5F Minutes TEC Events | Duration =F 60 Hz 5F Minutes TEC Events Duration Hz SF Minutes
2008 7 42 17 59 71.19% 29 7 0 17 17 0.00% 12 3 34 7B
2008 8 41 19 B0 58.33% 35 g 0 29 29 0.00% 17 b 48 89
2008 9 P 44 69 36.23% 39 4 0 55 55 0.00% 21 11 99 124
2008 10 35 33 63 51.47% 38 g 0 7 & 0.00% 19 3 1] 95
2008 11 13 9 22 59.09% 13 g 0 13 13 0.00% ] 4 n 35
2008 12 16 34 50 32.00% 35 4 0 11 " 0.00% 8 3 45 E1
2009 1 2 2B 28 714% 16 4 0 19 19 0.00% El 3 45 47
2009 2 0 34 34 0.00% 18 4 0 18 18 0.00% 11 B 52 52
2009 3 0 41 41 0.00% 3 5 0 P 25 0.00% 11 El BB BB
2009 4 0 59 59 0.00% 37 5 0 7 & 0.00% 20 3 56 86
2009 B 8 35 43 15.60% 31 4 0 7 & 0.00% 15 & B2 70
2009 B 30 28 58 51.72% 2 5 0 P 25 0.00% 16 3 53 83
2009 7 14 22 36 38.89% 2 3 0 2 28 0.00% 16 B 50 B4
2009 8 16 10 26 51.54% 20 2 0 13 13 0.00% 10 2 3 39
2009 9 11 22 33 33.33% 21 3 0 20 20 0.00% 14 4 42 53
2009 10 44 45 89 49.44% 44 B 0 18 18 0.00% 10 3 B3 107
2009 11 30 19 49 51.22% 33 3 0 34 34 0.00% 21 4 53 83
2009 12 11 23 34 32.35% 20 5 0 P 2 0.00% 15 3 45 56
2010 1 36 2B B2 58.06% 35 B 0 16 16 0.00% El 3 42 78
2010 2 3 16 39 58.97% 24 3 0 2B 2B 0.00% 16 2 42 B5
2010 3 38 71 109 34.86% ] B 0 40 40 0.00% 22 B M 149
2010 4 B3 38 10 52.38% ] g 0 54 54 0.00% 34 B a2 155
2010 B 72 30 102 70.59% B0 B 0 40 40 0.00% 29 4 70 142
2010 B 10 28 38 26.32% z 2 0 10 10 0.00% e 2 38 48
2010 7 8 19 X 2963% 17 4 0 30 30 0.00% 13 5 49 57
2010 8 16 29 45 35.56% 24 4 0 17 17 0.00% 11 3 48 B2
2010 g 0 56 56 0.00% 31 4 0 2 2 0.00% 11 4 78 78
2010 10 1 B0 61 1.64% 40 g 0 19 19 0.00% 15 4 79 80
2010 11 0 59 59 0.00% 44 3 g 2B 31 16.13% 20 3 85 490
2010 12 8 12 20 40.00% 18 2 3 30 33 5.09% 20 5 42 53
2011 1 g 30 35 14.29% ] 3 0 49 e 0.00% B 4 39 44
2011 2 1 21 2 4.55% 18 2 0 2 2 0.00% 15 3 43 44
2011 3 1 42 43 2.33% 31 3 0 19 19 0.00% 10 7 B1 B2
2011 4 0 B1 61 0.00% 38 B 0 32 32 0.00% 158 4 a3 93
2011 B 9 33 42 21.43% ) g 0 ] 25 0.00% 2 3 53 67
2011 B 7 13 20 35.00% 14 3 0 10 10 0.00% 8 2 23 30




Frequency Statistics

Total
Minutes Total
FTL_ Lowe at kinutes Total Percentage FTL_ Low
5993 Hz |FTL Low at | FTL_Low Low During | FTL_Liow Mlax
Year | Month =F B0 Hz 5F Minutes TEC Events [ Duration

2005 1 1] =] 70 0.00% 34 5]
2005 2 15 1 89 20.22% 46 (=]
2003 3 37 B5 102 36.27% 55 5]
2005 4 41 B5 106 38.658% B0 4
2005 =) E7 39 106 E3.21% B3 4
2005 5] 40 21 B ES.57 % 34 5
2003 7 42 17 59 71.19% 29 7
2005 &] 41 19 B0 B3.33% 35 4
2005 9 25 44 B9 36.23% 39 4
2003 10 35 33 |t 51.47% 35 5
2005 11 13 8 Z2 £59.09% 13 4
2005 12 16 34 S0 32.00% 35 4
2009 1 2 25 28 F.14% 16 4
20039 2 ] 34 34 0.00% 15 4
2005 3 1] 41 41 0.00% 23 4
2009 4 1] 549 59 0.00% 37 5
20039 5 (5] 35 43 15.60% 31 4
2005 5] 30 28 ] 21.72% 28 4
2005 7 14 22 36 38.89% 22 3
2009 (=] 16 10 26 E1.54% 20 2
20039 ) 11 22 33 33.33% 21 3
2005 10 44 45 a9 49.44% 44 5]
2009 11 30 19 49 E1.22% 33 3
20039 12 11 23 34 32.35% 20 5
2010 1 36 26 B2 58,06 % 35 5]
2010 2 23 16 39 0897 % 24 3
2010 3 33 1 109 34.86% B5 5]
2010 4 B3 35 101 FZ2.35% G5 5
2010 o 72 30 102 70.59% B0 5]
2010 5] 10 25 38 26.32% 27 2
2010 7 (5] 19 27 29.63% 17 4
2010 &] 16 24 45 35.56% 24 4
2010 g 1] ] o6 0.00% 31 4
2010 10 1 B0 B 1.64% 40 5
2010 11 ] 549 59 0.00% 44 3
2010 12 5] 12 20 40.00% 15 2
2011 1 5 30 35 14.29% 25 3
2011 2 1 21 22 4.55% 15 2
2011 3 1 42 43 2.33% 31 3
2011 4 1] =) B 0.00% 30 5]
2011 =) 9 33 42 21.43% 27 5
2011 5] 7 13 20 35.00% 14 3

Eastern Interconnection



Frequency Statistics

Eastern Interconnection

Total
Minutes Total Total FTL_Low
FTL High at| Minutes Total FPercentage FTL High | and FTL High | Total FTL Low
B0.02 Hz |FTL_High at| FTL_High [High During| FTL_High Max Minutes at BO [ and FTL_High
Year Month =1 B0 Hz 5F Minutes TEC Events Duratian Hz S5F Minutes

2005 1 ] 45 43 0.00% 24 4 123 123
2005 2 ] 51 51 0.00% 24 5] 122 140
20035 3 ] 40 40 0.00% 34 2 105 142
20035 4 ] 59 59 0.00% 33 5] 124 165
2005 ) ] 40 40 0.00% 20 a =] 146
2005 5 ] 35 35 0.00% 19 5 56 o5
2003 7 ] 17 17 0.00% 12 3 34 7B
20035 =] ] 29 29 0.00% 17 5] 45 89
2005 g ] ] o5 0.00% 21 11 g4 124
2005 10 ] 27 27 0.00% 19 3 G0 95
2003 11 ] 13 13 0.00% 9 4 22 35
20035 12 ] 11 11 0.00% =] 3 45 51
2005 1 ] 19 19 0.00% 9 3 45 47
2003 2 ] 15 15 0.00% 11 5] 52 52
20039 3 ] 25 25 0.00% 11 g G5 G5
2009 4 ] 27 27 0.00% 20 3 [=]=] [=]=]
2005 ) ] 27 27 0.00% 15 5] B2 o
2003 5 ] 25 25 0.00% 16 3 53 83
20039 7 ] 25 28 0.00% 15 5] 50 54
2009 =] ] 13 13 0.00% 10 2 23 39
20039 9 ] 20 20 0.00% 14 4 42 53
2003 10 ] 15 15 0.00% 10 3 63 107
20039 11 ] 34 34 0.00% 21 4 53 83
2009 12 ] 22 22 0.00% 15 3 45 56
2010 1 ] 16 16 0.00% 9 3 42 =]
2010 2 ] 26 26 0.00% 16 2 42 G5
2010 3 ] 40 40 0.00% 22 5] 111 149
2010 4 ] 54 54 0.00% 34 5] 92 155
2010 =) ] 40 40 0.00% 29 4 0 142
2010 5 ] 10 10 0.00% 9 2 35 45
2010 7 ] 30 30 0.00% 13 5 49 57
2010 =] ] 17 17 0.00% 11 3 46 52
2010 9 ] 22 22 0.00% 11 4 =] =]
2010 10 ] 19 19 0.00% 15 4 79 a0
2010 11 5 26 31 16.13% 20 3 85 S0
2010 12 3 30 33 9.09% 20 5 42 53
2011 1 ] ) 9 0.00% B 4 39 44
2011 2 ] 22 22 0.00% 15 3 43 44
2011 3 ] 19 19 0.00% 10 7 51 52
2011 4 ] 32 32 0.00% 15 4 93 93
2011 =) ] 25 25 0.00% 22 3 55 57
2011 5 ] 10 10 0.00% 8 2 23 30




Total Clock-Minutes

Total Clock-Minutes of Frequency below $9.95 Hz"

160 1 *Underthe proof-of-concept fizld test ofthe Balancing Authority ACE Limit ["EAAL" under
MERC Project 2010-14 inthe Eastern Interconnection, 59.95 Hzrepres ents the [ow
Frequency Trieger Limit from which the BAAL is calculated foreach participating Balancing
140 Authority. The BAAL s an ACE limit which becomes more restrictive as the Interconnection
frequency dewviates further from 60 Hz, driving real-time operating decisions supportive of
the Interconnection frequenos.
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O Taotal Minutes at60Hz O Addition Minutes During Time-Errar Carrections




Total Clock-Minutes less than 59.95 Hz or greater than 8005 HZ  .qtern Interconnection

**This chart illustrates the monthly total minutes of

s FTL, ., plus FTL,;,, being exceeded.
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**March 2007- change to
the new Daylight Saving
Time.

O Taotal Minutes at60Hz O Addition Minutes During Time-Errar Carrections




Time
Zone

Freq
Error

Actual | Sched | MinCt | MinCt
Freqg Freyg Low | High

ACPS1 ‘ All durations of the BAAL being

BA ‘ Date ‘Time

BA14 OBM1/1 024 EDT 00300 &9.9700 60 11 0 -2264.07 -
BA-14 OGM1/1 025 EDT 00300 599700 60 12 0 -2200.61 exceede_d for more than 15 consecutive
BA-14 DBM1/1 026 EDT 00300 59.9700 60 13 o 203974 clock-minutes noted on left.

BA-14 OGO1/1 027 EDT 00300 599700 60 14 0 -1866.35

BA14 OGO1A1 026 EDT 00300 595700 60 15 0 -1627.72

BA-14 OGO1/1 029 EDT 00300 599700 60 16 0 -1599.12

BA-14 OGD1/1 030 EDT 00300 599700 60 17 0 -1649.17

BA-14 OBM1A1 031 EDT 00300 599700 60 18 0 -1810.05

BA-14 OGO1/1 032 EDT 00300 599700 60 19 0 -1750.89

BA-14 OGO1/1 033 EDT 00300 599700 60 20 0 -1545.50

BA-14 OBD1A1 034 EDT 00300 599700 60 21 0 -1329.21

BA-14 OGO1/1 035 EDT 00300 599700 60 22 0 -1086.11

BA-14 OGMD1/1 036 EDT 00300 599700 60 23 0 -784.02 _ _

BA-14 DBM1/41 037 EDT 00300 £9.9700 G0 24 o 62493 Periods of the FTL being exceeded for

BA-23 0B/M01/1  1:42 EST 0.0211 600211 50 0 11 -1746.11 : . )
BA-23 0B/M01/11  1:43 EST 0.0115 BO.0115 50 0 12 -944.10 3 consecutive clock minutes or more:
BA-23 0B/M01/11  1:44 EST 0.0182 B0.0182 50 0 13 -1885.25

EA-22 0601411 1-45 EST 00227 G0 0227 G0 0 14 -1993 35 PreuailingTimE | PTimefone | Frqurrur | ﬂ[:tuaIFreq | SEhEdeEl] |
BA23 0BO1A41  1:46 EST 0.0233  B0.0Z33 B0 0 15 -2417.95 B/3/1110:21 ECT  -0.0s13 59,9381 bl
BA-23 0BM1/A1  1:47 EST 0.0115  E0.0115 B0 0 16 -953.95 B/3/11 10:22 EDT  -0.0586 59.9414 B0
BA-23 0BMD1/A1  1:48 EST 0.0122 BO.0122 B0 0 17 -770.71 B/3/11 10:23 EDT 00545 59.9455 &0
BA-23 0B/01/11  1:43 EST 0.0121 600121 50 0 18 -921.35

BA-23 0B8/01/11  1:50 EST 0.0117 BO.0117 50 0 19 -1111.16

BA-23 0BMD1/A1  1:51 EST 00238 B0.0233 50 0 20 -2525.20

BA-23 0B/M01/11  1:52 EST 0.0239 B0.0239 50 0 21 -2453.92

BA-23 0B/M01/11  1:53 EST 0.0219 B0.0219 50 0 22 207665

BA23 05MD1/1  1:54 EST 0.0285 B0.0286 50 0 23 -2159.28

BA-13 0B/01/11 11:40 CDT  -0.0284 5997165 50 11 0 -2488.40

BA-13 080141 11:41 COT  -0.0181 53.9819 50 12 0 -1588.45

BA-18 0B/1/11 11:42 COT  -0.0131 599569 50 13 0 -1061.13

BA-13 0B/01/11 11:43 COT  -0.0085 59.9915 50 14 0 -585.53

BA-13 0501411 11:44 COT  -0.0095 539905 50 15 0 -BE7.95

BA-18 08141 11:45 CDT  -0.0239 5959751 50 16 0 -2116.18

BA-13 0501411 11:45 CDT  -0.0216 599734 50 17 0 -1903.14

BA-13 0B/1/11 11:47 COT  -0.0126 599574 50 18 0 -1028.75

BA-13 0B/01/11 11:48 COT  -0.0220 599730 50 19 0 -1976.09

BA-13 050141 11:48 COT  -0.0260 539740 50 20 0 -2483.39

BA-13 08141 11:50 CDT  -0.0294 539705 50 21 0 -2877.36

BA-13 0801411 11:51 COT  -0.0262 599738 50 22 0 -2652266

BA-18 0BMD1/1 11:52 CDT  -0.0222 539778 B0 23 0 -2212.12

BA-13 0B/01/11 11:53 CDT  -0.0135 59.9865 50 24 0 -1068.78




‘ ‘ Time | Freq | Actual ‘Sched MinCt | MinCt

BA Date | Time | Zone | Error Frey Freq | Low | High [ ACPS1
BA-18 |OBD24M1 041 |COT 0.0501)  BO.0501 B0 o 11 -4382.65
BA-15 | 08/02411  0:42|CDT 0.0421| BO.0421 B0 o 12 -3525.55
BA-18 | 0B/02411  0:43|CDT 0.0351| BO.0351 B0 o 13 -2821.03
BA-18 | 08/02411  0:44|CDT 0.035%| B0.0359 B0 o 14| -3001.65
BA-15 | 08/02411 ) 0:45/CDT 0.0317| B0.0317 B0 o 15 -2840.75
BA-18 | 08/02411  0:46|CDT 0.0332| B0.0332 B0 o 16 -2644.26
BA-15 | 0B/02411 ) 0:47|CDT 0.0269| BO.0259 B0 o 17 -2050.17
BA-15 | 05/02411 ) 0:458|CDT 0.0178| B0.0173 B0 o 18 -1109.60
BA-18 OBM4411 510 COT 0.0223) 89.59777 B0 i 0 -3276.07
BA-18 080441 511 COT -0.0211  59.5759 B0 12 0 -2654.70
BA-18 0804411 512 COT -0.0149 599551 B0 13 0 -1536.09
BA-18 0804411 513 COT -0.0167  59.9833 B0 14 0 -1243.39
BA-18 O8/M4411 514 COT 00174 59.9526 B0 15 0 -1059.55
BA-18 080441 815 CDT 0.0195 59.9504 B0 16 0 -590.59
BA-15 | 06/0441 ) 21:50|CDT 0.0245| B0.0245 B0 o 11 -1637.93
BA-15 | 06/0441 ) 21:51|CDT 0.0225) BO.0Z25 B0 o 12 -1522.58
BA-18 | OBM4M11 2152 |COT 0.0224| BO.OZ24 B0 o 13 -1548.51
BA-15 | 05/04411 ) 21:53|COT 0.0195| BO0.0153 B0 o 14| -1452.01
BA-15 | 06/04M11 ) 21:54|CDT 0.0181| BO.O181 B0 o 15 -1415.69
BA-15 | 08/04411 21:55|CDT 0.0367| B0.0357 B0 o 16 -34599.69
BA-18 | 08/04411 ) 21:86|CDT 0.0413| BO.0413 B0 o 17| -4064.11
BA-18 | 0B/0441 ) 2157 |CDT 0.023%| BO.0Z39 B0 o 18 -1821.15
BA-15 | 06/0441 ) 21:58|CDT 0.0217| 600217 B0 o 19 -1238.39
BA-15 | 06/04411 ) 21:589|CDT 0.0206| GB0.0206 B0 o 200 -MB.57
BA-18 | OBM4M1 22:00/COT 00286 BO.OZ56 B0 o 21 128514
BA-15 | 05/0441 ) 22:01|CDT 0.0305| B0.0305 B0 o 22 -1436.44
BA-15 | 08/04/M11 ) 22:02|CDT 0.0154| &BO.0154 B0 o 23 -B15.66
BA-04 085411 607 COT 0.0179  B0.0179 B0 o 11 1427 .56
BA-04 085411 608 COT 0.0301  BO.0301 B0 0 12 -2721.76
BA-04 08/5M11 509 COT 0.0313 B0.0313 B0 o 13 -2757.54
BA-04 0O5/M5411 610 CDT 0.0332 60.0339 B0 o 14 -2450.29
BA-04 0O5/5411 611 CDT 0.0352 G0.0359 B0 o 15 -2354.15
BA-O04 O8NS B2 COT 0.0350 &0.03580 B0 0 16 -2712.61
BA-O04 08M5411 613 COT 0.0397 B0.0357 B0 0 17 -2713.35
BA-04 085411 614 COT 0.0309 &0.0309 B0 o 18 -2118.61
BA-04 085411 615 COT 0.0212 600212 B0 o 19 -1269.05
BA-04 0805411 616 CDT 0.0136 &O0.0136 B0 0 20 -BEB.7S

‘ All durations of the BAAL being

exceeded for more than 15 consecutive
clock-minutes noted on left.



acps1 | All durations of the BAAL being

‘ ‘ Time | Freq | Actual ‘Sched MinCt | MinCt

BA Date | Time | fone | Error Freqg Freq Low [ High

BA-14 |0BM5M1 709 EDT 0.0300  &O.0300 B0 a 11 -27158.99
BA-14 |0BM5MT 710 EDT 0.0320 ®BO.0320 B0 a 12 -2802.05
BA-14 |0BMDSMT 711 EDT 0.0340 BO.0340 B0 a 13 -28349.90
BA-14 | 0BMSM1T 712 EDT 0.0360 B0.0360 B0 a 14 -2618.53
BA-14 |0BMDSMT 713 EDT 0.0390 B0.0390 B0 a 15 -2444.43
BA-14 060511 714 EDT 0.0410  &O.0410 B0 a 16 -2324.76
BA-14 |OB05A1 715 EDT 0.0320  &O.0320 B0 a 17 -1536.02
BA-14 | 0BM0511 716 EDT 0.0Z230 B0.0230 B0 a 18 -811.57
BA-18 OBMBMT 22:14 COT 0.0072  BO.OO7Z B0 a 11 -A75.05
BA-18 OBMBMT 2215 COT 0.0105  BO.O105 B0 a 12 -956.53
BA-18 OBMBMT 2216 COT 0.0285  BO.0Z65 B0 a 13 -2805.60
BA-18 ORMBAT 2217 COT 0.0355 BO.0355 B0 a 14 -3939.12
BA-18 ORMBMT 2218 COT 0.0405  BO.0O405 B0 a 15 -4526.48
BA-18 ORMBAT 2219 COT 0.0371  B0.0371 B0 a 16 -3939.74
BA-18 ORMBMT  22:20 COT 0.03:0 600360 B0 a 17 -3688.71
BA-18 OBMBAT 22:21 COT 0.0408  &O.0405 B0 o 18 -3992.50
BA-18 OBMBAT 22:22 COT 0.03583 B0.0383 B0 a 19 -3643.40
BA-18 OBMBMT 22:23 COT 0.0248 BO.0O245 B0 a 20 210616
BA-13 |0BMBAT 1516 EST 002600 59.59740 B0 i 0 -1637.97
BA-13 |0BMBAT) 1517 EST 00290 59.59710 B0 12 0 -1340.68
BA-13 |OBMBAT) 1518 EST 00290 89.9710 B0 13 0 -1344.87
BA-13 |0BMBAT) 1519 EST 00290 59.9710 B0 14 0 -124B.35
BA-13 |0BMBAT) 15:20 EST 0.02800 59.9720 B0 15 0 -1311.84
BA-13 |0BMBAT) 15:21 EST 0.01500  59.9350 B0 16 0 -640.27
BA-Z3 OBMBAT 1517 EST 0.0260 59.59740 B0 i 0 -1815.33
BA-Z3 OBMBAT 1518 EST 00283 59.971 B0 12 0 -2390.70
BA-Z3 OBMBAT 1519 EST 00287 595713 B0 13 0 -2312.24
BA-23 OBMBAT 1520 EST 00277 59.59723 B0 14 0 -2127.M
BA-Z3 OBMBAT 1521 EST 00280  59.59720 B0 15 0 -1847.26
BA-Z3 ORMBAT 1522 EST 00152 59.93458 B0 16 0 -1137.37
BA-Z3 ORMBAT 1523 EST 00053 59.9311 B0 17 0 -571.46
BA-Z3 OBMBAT 1524 EST 00178 59.931 B0 18 0 -1315.10
BA-18 |0B/23711) 22:08 COT 00156 59.9344 B0 1 0 -2286.95
BA-18 |0B/23/11) 22:09 COT 00086  59.9914 B0 12 o -1151.62
BA-18 |0B/23/11) 2210 COT 00125 5959575 B0 13 0 174872
BA-18 |0B/23/11) 2211 COT 00088 59.9912 B0 14 0 -1130.96
BA-18 |0B/23/11) 2212 COT 00157 59.9343 B0 15 0 -2186.48
BA-18 |0R/23M11) 2213 COT 00080 59.95910 B0 16 0 -10938.50

exceeded for more than 15 consecutive
clock-minutes noted on left.



‘ ‘ Time | Freq | Actual ‘Sched MinCt | MinCt

BA Date | Time | Zone | Error Frey Freq | Low | High | ACPS1
BA-18 OB/25411 1140 COT -0.0200 585500 B0 i 0 -2742.10
BA-18 08/25411 11:41 CDT -0.0265 59.5735 B0 12 0 -3541.04
BA-18 08725411 1142 CDT -0.0214  59.59756 B0 13 0 -2996.55
BA-18 08/25411 11:43 CDT -0.0194  59.59506 B0 14 0 -2722.99
BA-18 08/25411 1144 CDT 00286 59.59714 B0 15 0 -4043.16
BA-18 08/25/11 1145 CDT 00280 59.59720 B0 16 0 -3517.43
BA-158 06/25411 11:46 CDT 00123 59.9877 B0 17 0 -1524.M
BA-13 | 0B/27411 1558 |EST 0.0580, B0.0530 B0 o 11 -1577.55
BA-13 | OB/27M1 1589 |EST 0.0550) BO.0580 B0 o 12 -11596.04
BA-13 | 08/27411 1600 EST 0.0520) BO.0520 B0 o 13 -874.57
BA-13 | 0B/27411 1601 |EST 0.0490| &0.0430 B0 o 14 91212
BA-13 | 0B/27111 1602 |EST 0.0440| &O.0440 B0 o 15 -B65.43
BA-13 | 08/27411 1603 |EST 0.0390| &0.0330 B0 o 16/ -B0B.23
BA-13 | 0B/27411 1604 EST 0.0410) &0.0410 B0 o 17 -B29.79
BA-13 | 06/27411 1605 EST 0.0460| GO.0450 B0 o 18 -578.04
BA-158 06730411  5:24 CDT 00117 59.9353 B0 M o -931.54
BA-18 OB/3041 525 COT -0.0198 5859502 B0 12 0 -1796.21
BA-18 08/30411 526 CDT 0.0167  59.9833 B0 13 0 -1493.22
BA-18 08/30411 527 CDT 00206  59.59754 B0 14 0 -1858.57
BA-18 0B/30411 528 CDT -0.0149 599551 B0 15 0 -1250.74
BA-18 08/30411 529 CDT -0.0052 59.9915 B0 16 o -&72.m

‘ All durations of the BAAL being

exceeded for more than 15 consecutive
clock-minutes noted on left.



Dates in this presentation:

Clock-minute Frequency less than FTLLew ONn June 3, 2011, ending
10:23 EDT: 3 consecutive clock-minutes.

Clock-minute Frequency greater than BAALHigh on June 01, 2011,
ending 01:54 EST: 23 consecutive clock-minutes.

Clock-minute ACE less than BAALLowONn June 01, 2011, ending 11:53
CDT: 24 consecutive clock-minutes.

Clock-minute ACE greater than BAALRnigh on June 4, 2011, ending
22:02 CDT: 23 consecutive clock-minutes.

Clock-minute ACE greater than BAAL#nigh on June 5, 2011, ending
06:16 CDT: 20 consecutive clock-minutes.

Clock-minute ACE greater than BAALHigh on June 6, 2011, ending
22:23 CDT: 20 consecutive clock-minutes.

Under the draft requirement, a proposed BAAL .« violation would occur when the ACE is lower than
BAAL . for more than 30 consecutive clock-minutes and a proposed BAALp, violation would occur
when the ACE is greater than BAALyy, for more than 30 consecutive clock-minutes.

Under prior work on draft BAL-008, a proposed FTL . violation would occur when the Frequency is
lower than FTL_.w for more than 30 consecutive clock-minutes and a proposed FTLnign violation would
occur when the Frequency is greater than FTLuigh for more than 30 consecutive clock-minutes.
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06/03/2011 ending 10:23 EDT

3-minute duration below FTL ,,, ACPS1 Clock-Minute Averages
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06/03/2011 ending 10:23 EDT

3-minute duration below FTL
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06/01/2011 ending 01:54 EST

23-minute duration above BAAL,;,

ACPS1 Clock-Minute Averages
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EXAMPLE 3



06/01/2011 ending 11:53 CDT
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*BAAL being exceeded for more than 30 consecutive clock-
minutes would be a violation under the proposed standard.




EXAMPLE 4
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06/04/2011 ending 22:02 CDT
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EXAMPLE 5
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06/05/2011 ending 06:16 CDT

20-minute duration above BAAL,,, ACPS81 One-Minute Averages
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06/05/2011 ending 06:16 CDT

20-minute duration above BAAL,;;, Consecutive Minutes Exceeding BAAL
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06/06/2011 ending 22:23 CDT

20-minute duration above BAAL,;;,,
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06/06/2011 ending 22:23 CDT

20-minute duration above BAAL,;;,,
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*BAAL being exceeded for more than 30 consecutive clock-
minutes would be a violation under the proposed standard.




Clock-minute of ACE

Balancing Authority ACE Limit

Proof-of-Concept Field Trial

Examples of circumstances when BAAL was
exceeded and actions taken if appropriate

Clock-minute of ACE

Total duration of
ACE exceeding

Eventassociated
with a DCS-

Event associated
with a resource loss
otherthan a DCS-

exceeding the BAAL |returning within the BAAL the BAAL  |Reportable Event? | Reportable Event?
{mm/ddfyy hh:mm) {mm/ddfyy hh:mm) |TimeZone| ({minutes) {D=No, 1=Yes) {0=No,1=Yes) |Brief explanation of circumstances and notahle actions taken if applicahle
BaAL High
1) Coal unit ramped up to 458 MW (unplanned); 100+ under forecast, 400+ MW
6/5/115:57 6/5/11 6:16 - 020 ] ! sche.dule change & lsteel mill dropped approximately 300 MW, .

2) Directed coal unitto reduce output to 300 MW, There was nat enoughtimeta
do E-sales; hawever, declared a Low Load Emergency at 06:15, The Low Load
Emergency steps for the IPPs & OFs did nat start until 07.00 per pracedure,
Basl Low
Technicians perfarming maintenance at substation inadvertently inititated a

£/24/11 9:40 £/24f11 %50 cOT 011 a I _ ) _ _ _
generation reduction of 360 MW, which then alsotripped 2 breakers causing
outage of awind farm.

£/4/11 21:50 g/4/11 2201 EST o1z a I BAAL High , , )
Mo nate placed inoperators log, load curve decreasing, no anomalies known

6/1/11 21:43 £/1/11 2155 EST 013 0 0 BASL High

£/3/11 13:04 £/3/1113:15 EST 0:12 0 0 BAAL Low

6/16/11 15:06 6/16/1115:21 EST 0:16 a I BAAL Low

£/18/11 9:03 £/18/11 9:13 EST 0:11 a I BAAL Low
BaAL High

6/77/11 15:28 6/77/11 16:05 £ 118 ] ] &large industrial customer (steel mill) experienced a brief pause in process,

causing ACE to exceed BAAL-high, The operator decreased generation and the
customer restarted their process which brought ACE within limits,




Clock-minute of ACE

Balancing Authority ACE Limit
Proof-of-Concept Field Trial

Clock-minute of ACE

Total duration of
ACE exceeding

Eventassociated
with a DCS-

Event associated
with a resource loss
other thana DCS-

exceeding the BAAL |returning within the BAAL the BAAL Reportable Event? | Reportable Event?
{mm/ddfyy hh:mm) (mmfddfyy hh:mm) |TimeZone {minutes) {D=No, 1=Yes) {D=No, 1=Yes) Brief explanation of circumstances and notable actions taken if applicable
BALL Low
Coming out of Market Suspension, Rarnped 100 mws in taking fleet to min, then
61711 0:14 6/1/11 037 EDT 024 0 0 : A o )
immediately ramped out 250 mws. Fleet slow to respond to change in direction at
low |load,
Bl High
671711 157 67111 2:08 EDT 12 1] ] Significant change in Imbalance energy in, preceded by guick out change, just
enough to slow response at low load.
B&AL High
B/3/11 .39 6/5/11 Til6 EDT 018 0 0
7o/ /5 IPP's off schedule
Basl Low
£/6/1113:37 6/6/1113:47 EDT 011 0 0 _
Mot enough generation on &GC
BaAL High
6/28/1117:21 6/28/111T:31 EDT 011 0 0 ,g )
Loss of impoart form IPP, to much assistance too late requested,
BALL Low
S00 MW Cornbined Cycle Unit ramping up slower than expected, Megative ACE and
6/1/1111:30 6/1/1111:53 coT 024 0 0 )
frequency low. Raised 100 MW peaker tofull load at 11:23, Started 2nd 100 MWW
peaker at 11:46 (16 minutes in), which synced at 11:53,
671711 21:47 6/1/11 21:57 COT 011 1] 0 BAAL High
6/2/110:04 6/2/110:14 COT 011 1] 0 BaAL High
6/2/110:17 67211 0:29 CoT 0:13 1] 1 BA&L High
6/2/110:31 62711 0:48 CoT 018 il ] BAAL High
6/3/1113:05 /37111319 COT 015 1] 0 BAsL Low
£/4/11 8:00 £/4/11 8:15 COT 0:16 0 0 BaAL Low
B&AL High
500 MW Cambined Cycle Unit ramping down too slowly and load falling out. High
6/4/11 21:40 6/471122:02 coT 023 0 0 ) ) . .
frequency and high ACE. Backing off 250 MW combined cycle unit and 600 M coal
unit to correct,
67611 1406 /6111419 COT 014 1] 0 BAAL Low
6/6/1122:04 6/6/1122:23 COT 0:20 1] 0 BaAL High




Clock-minute of ACE

Balancing Authority ACE Limit
Proof-of-Concept Field Trial

Clock-minute of ACE

Total duration of
ACE exceeding

Event associated
with a DCS-

Event associated
with a resource loss
other than a DCS-

exceeding the BAAL |returning within the BAAL the BAAL Reportable Event? | Reportable Event?
{mm/ddfyy hh:mm) (mmfddfyy hh:mm) |TimeZone {minutes) (D=No, 1=Yes) {D=No, 1=Yes) Brief explanation of circumstances and notable actions taken if applicable
6/9/11 9:06 6/9/11 %17 coT 012 0 0 Basl Low
6/9/11 10:24 6/9/11 10136 COT 013 1] 0 BAAL Low
/911 1053 6/9/1111:05 coT 013 0 0 BAAL High
6/10/11 1443 6/10/11 1457 COT 013 1] 0 BAAL Low
6/13/1111:30 6/13/11 11:40 coT 011 1] 0 BasL Low
6/13/1112:32 6/13/11 12:44 coT 013 0 0 Basl Low
6/15/11 15:43 6/15/11 15:56 coT 014 1] 0 BasL Low
6/17/11 22:02 6/17/11 22012 coT 011 0 0 Basl Low
6/20/11 22:27 6/20/11 22:39 COT 0:13 0 0 BaAL High
6/21/1110:03 6/21/1110:17 coT 015 0 0 Basl Low
6/23/11 21,58 6/23/11 22:13 COT 016 1] 1 BAAL Low
6/25/1111:30 6/25/11 11:46 coT 017 1] 0 BasL Low
6/29/1112:12 6/29/1112:25 DT 0:14 1] 0 Bl Lo
6/23/1113:01 6/29/1113:14 coT 014 1] 0 BasL High
630,11 8:14 6/30,/11 &:29 coT 016 0 0 Basl Low
BAAL High
Two industrial customers were at the bottom and frequency was high. We were
6/1/11 1:32 6/1/11 1:54 EST 0:23 ] ] selling 400 v off-peak non-firm, The controller responded by cutting generation
at several stations, The recovery was impacted by the speed at which the
generators reduced generation. In addition, frequency was not dropping.
6/3/1111:32 6/3/1111:44 EST 0:13 0 0 BAAL Low
/9,11 18:47 6/9/11 18:59 EST 013 0 0 BaAL High
6/9/11 21:46 £/9/11 21:59 EST 0:14 0 0 BasL High
6/16/1115:07 6/16/11 15:23 EST 017 0 0 Basl Low
6/29/1113:03 £/29/1113:13 EST 0:11 0 0 BaAL High
6/30/11 2136 6/30/11 246 EST 011 1] 0 BasL High




Balancing Authority ACE Limit
Proof-of-Concept Field Trial

Discussion

Bob Klueber
Balancing Authority Reliability-based Control Standard Drafting Team (BARCSDT)

bklueber@midwestiso.org



