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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 | May 2011 Performance under
the Field Trial Field Trial MinCtLow = Count of

Max MinCtLow | Max MinCtHigh | Max MinCtLow [Max MinCtHigh| consecutive clock-
BAD1 26 16 5 7 minutes BAAL ,, was
BAD2 17 17 6 8 exceeded
BAO3 e Je e e MinCtHigh = Count of
BAD4 10 20 8 9 consecutive clock-
BAODS 16 22 8 12 minutes BAAL;,, was
BAOG 15 23 8 8 exceeded
BAOD7 20 24 9 9
BADS8 28 26 13 12
BADY9 30 26 30 26
BA10 21 31 11 11
BA11 14 32 4 4
BA12 29 40 14 13
BA13 28 43 10 13

*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 34.56% ] B 0 40 40 0.00% 2 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 4 33 42 21.43% i g 0 ] 25 0.00% 2 3 58 67




Frequency Statistics

Total
Minutes Total
FTL Low at | Minutes Total Percentage FTL_Low
5998 Hz |FTL _Low at [ FTL_Low Low During  [FTL_Low | kax

‘fear | Maonth =F B0 Hz 5F Minutes TEC Events [ Duration
2003 1 0 75 75 0.00% 34 ]
2003 2 15 71 g9 20.22% 45 ]
2003 3 37 65 102 36.27% a5 B
2003 4 41 65 106 35.68% 60 5
2003 5 67 39 106 63.21% 63 4
2005 5 40 21 61 B5.57 % 34 5
2005 7 42 17 59 71.19% 29 7
2005 g 41 19 60 B5.33% 35 5
2003 9 25 44 69 36.23% 39 4
2003 10 35 33 65 51.47% 35 5
2003 11 13 9 22 59.09% 13 5
2003 12 16 34 50 32.00% 35 4
2009 1 2 2B 28 7 14% 16 4
2009 2 0 34 34 0.00% 18 4
2009 3 0 41 41 0.00% 23 5
2009 4 0 a9 a9 0.00% 37 5
2009 5 & 35 43 18.60% 31 4
2009 B 30 25 a5 81.72% 28 ]
2009 7 14 22 35 35.89% 22 3
2009 g 16 10 26 61.54% 20 2
2009 g 11 22 33 33.33% 21 3
2009 1a 44 45 g9 49.44% 44 B
2009 11 30 19 49 B61.22% 33 3
2009 12 11 23 34 32.35% 20 5
2010 1 36 26 62 558.06% 35 B
2010 2 23 16 39 558.97 % 24 3
2010 3 35 71 109 34.86% B5 5
2010 4 63 35 101 b2.38% B5 5
2010 5 72 30 102 70.59% 60 5
2010 5 10 25 35 26.32% 27 2
2010 7 5] 19 27 29.63% 17 4
2010 8 16 29 45 35.56% 24 4
2010 9 0 =15] =15] 0.00% 31 4
2010 10 1 G0 61 1.64% 40 5
2010 11 0 a9 a9 0.00% 44 3
2010 12 & 12 20 40.00% 18 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% 3 3
2011 4 0 61 61 0.00% 35 B
2011 5 9 33 42 21.43% 27 ]

Eastern Interconnection



Frequency Statistics

Eastern Interconnection

Total
Winutes Total Taotal FTL_Laowr
FTL High at| Minutes Total Fercentage FTL High | and FTL High | Total FTL Low
BO.0Z2 Hz |FTL_High at| FTL_High [High During | FTL_High EY Minutes at B0 | and FTL_High
ear fanth SF B0 Hz SF Minutes TEC Events Duratian Hz SF Minutes

2005 1 0 45 45 0.00% 24 4 123 123
2005 2 0 &1 a1 0.00% 24 g 122 140
2008 3 0 40 40 0.00% 34 2 105 142
2005 4 0 £9 =9 0.00% 33 G 124 165
2008 5 0 40 40 0.00% 20 5 79 146
2005 B 0 35 35 0.00% 19 8 ahb 56
2005 i 0 17 17 0.00% 12 3 34 7B
2005 g 0 29 29 0.00% 17 G 45 59
2005 g 0 g5 25 0.00% | 11 99 124
2008 10 0 27 27 0.00% 19 3 B0 95
2005 11 0 13 13 0.00% g 4 22 35
2008 12 0 11 11 0.00% 5 3 45 B1
2009 1 0 19 19 0.00% g 3 45 47
2009 2 0 158 158 0.00% 11 E 52 52
2009 E 0 25 25 0.00% 11 9 5]5] 4]
2009 4 0 27 27 0.00% 20 3 (=]5] 56
2009 5 0 27 27 0.00% 15 8 B2 70
2009 B 0 25 25 0.00% 16 3 &3 g3
2009 Fi 0 28 28 0.00% 16 B a0 B4
2009 g 0 13 13 0.00% 10 2 23 39
2009 g 0 20 20 0.00% 14 4 42 53
2009 10 0 158 158 0.00% 10 3 B3 107
2009 11 0 34 34 0.00% | 4 &3 g3
2003 12 0 22 22 0.00% 15 3 45 &5
2010 1 0 16 16 0.00% g 3 42 =]
2010 2 0 26 25 0.00% 16 2 42 B5
2010 E 0 40 40 0.00% 22 G 111 149
2010 4 0 54 54 0.00% 34 E 92 155
2010 = 0 40 40 0.00% 29 4 70 142
2010 B 0 10 10 0.00% g 2 35 45
2010 fi 0 30 30 0.00% 13 ] 44 &7
2010 g 0 17 17 0.00% 11 3 45 B2
2010 g 0 22 22 0.00% 11 4 78 78
2010 10 0 19 19 0.00% 15 4 79 g0
2010 11 5 26 31 16.13% 20 3 85 50
2010 12 3 30 33 9.09% 20 8 42 &3
2011 1 0 9 9 0.00% B 4 39 44
2011 2 0 22 2 0.00% 15 3 43 44
2011 3 0 19 19 0.00% 10 7 1 B2
2011 4 0 32 32 0.00% 18 4 93 93
2011 5 0 25 25 0.00% 22 3 o &7




Total Clock-Minutes

160

Total Clock-Minutes of Frequency below $9.95 Hz" Eastern Interconnection

**This chart illustrates the monthly totBl *Underthe proof-of-concept fizld test ofthe Balancing Authority ACE Limit ["BAAL" under
minutes of FTLL being exceeded MERCFroject 2010-14 inthe Eastern Interconnection, 59.95% Hzrepres ents the [ow
ow
Frequency Trieger Limit from which the BAAL is calculated for each participating Balancing
140 Authority. The BAAL is an ACE limit which becomes more restrictive as the
Interconnection frequency deviates further from 60 Hz, driving real-time operating
decisions sucoportive ofthe Interconnection freauence .
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to the new Daylight

O Addition Minutes During Time-Errar Carrections Saving Time.




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




Date | Time | TimeZone | FreqError | ActualFreqg | SchedFreq | MinCtLow | MinCtHigh | ACPS1 |
11

05M3/11 22:38 COT 00224 600224 Bl 0 2e6511  All durations of the BAAL being

050341 22:39 COT 0.0171 B0.0171 B0 i 12 198137 .
050341 2240 COT 00144  AO.OT44 B0 0 13 esee0 - exceeded for more than 15 consecutive
050341 22:41 COT 0.0345 B0.0345 ] i 14 -4535.41 .

0503411 22:42 COT 0.041 B0.041 B0 i 15 =673 clock-minutes noted on left.

0503411 22:43 COT 0.0385 B0.0385 B0 0 16 -5263.41

050341 22:44 CDT 0.0353 B0.0353 ] i 17 -50B2.E2

05031 22:45 COT 0.043 £0.043 B0 i 18 534151

0503411  22:46 COT 0.043 B0.043 B0 0 19 -B473.70

050341 22:47 COT 0.0394 B0.0394 ] i 20 -4485.09

05031 22:48 COT 0.0291 B0.0291 B0 i 21 -3129.66

0503411 2249 COT 0.0332 B0.0332 B0 0 22 .3689.472

050341 22:80 COT 0.0383 B0.0353 ] i 23 424435

050341 22:61 COT 0.0422 B0.0422 B0 i 24 -4043.16

0503411 2262 COT 0.0433 B0.0433 B0 0 25 -5218.66

050341 22:63 COT 0.016 B0.016 ] i 25 72619

050941 9:16 COT -0.0361 £9.9539 B0 11 0 -2957 49 . )

0509411 917 COT 004384 599568 B0 12 0 -3703.17 Periods of the FTL being exceeded for
050941 9:18 CDT -0.0508 £9.9497 B 13 0 -4535 51 . . .
0609411 919 COT 0,045 £0 552 B0 14 o aa72 3 consecutive clock minutes or more:
0509411, 920 COT -0.0471 £9.9529 B0 15 0 -4098 30

050941 921 COT -0.0413 £9 9557 B 16 0 -36B5.17

05M09/11  9:22 COT 0.0372 £9.59526 B0 17 0 320097 PrevailingTime | PTimeZone | FreqError | ActualFreq | SchedFreq |
0509411 923 COT -0.0269 59,9731 B0 18 0 -2210.09 51411 20:04 EDT 0.0539 59 9451 B0
050941 924 CDT -0.0246 £9.9754 B 19 0 -1747 18 51411 20:05 EOT 0.0551 53,9449 B0
020911 9:25 COT -0.0345 59.9655 2] 20 0 -2B50.52 E/141 20:06 EDT -0.053 £9 947 GO
0509411 926 COT -0.0328 A9.9572 B0 21 0 -2584.18 551 2154 EDOT 0052 FOL052 Fil
050941 927 COT .0.0199 59 9801 B 72 0 -145473 EEA1 9155 EOT 0.055 E0 055 =
05/14/1  11:19 COT 0.0322 £9.9478 £9.90 11 0 724471 :

0514411 11-20 COT .0.0235 59 9565 59,90 12 0 -5821.97 5511 21:56 EDT 0.0557 60.0557 50
05/14/11 1121 COT 00285 599515 59,98 13 0 -B4E5.90 591 23:.03 EDT  -0.0558 53.9442 G0
05/14/11  11:22 COT 0.0188 £9.9612 £9.99 14 0 -4993.99 5911 23:04 EDT -0.0546 59.9454 &0
0514411  11:23 COT -0.0051 £9.9739 59.98 15 0 -3117.24 8811 23:05 ECT -0.0512 58.8455 G0
051441 1124 COT 0.0077 £9.9577 £9.95 16 0 -1292.04 5H4A1 12:158 EDT -0.0313 £3.9487 59.98
05/22/11  9:47 COT -0.0184 £9.9816 B0 11 0 -1943.47 5141 12416 EDT 0.0345 59 9455 59.098
0572211 948 COT -0.0155 59.9845 2l 12 0 -1613.80 sHAM1 1247 EDT -0.0479 £9 932 £9 05
05/22/11 949 CDT .0.0207 £9.9793 B 13 0 -2153.04 £ 41 1218 EDT 004EE £0.0345 £5.05
05/22/11  9:60 COT -0.0206 £9.9794 B0 14 0 -2136.40 £14/11 1219 EDT 00316 £0 54TE £a o5
05/22/11 951 COT 0019 £9.9809 B0 15 0 -1862 62 S T = e = =
0522411 9:52 CDT .0.0229 £9.9771 B 16 0 -2241 40 - - -

05/22/11  9:53 COT 00297 59.9703 B0 17 0 -2918.72 52211 2308 EDT 00582 59.9418 L
0522711 954 COT -0.0303 59 9597 B 18 0 286234 5722411 23:09 EDT -0.0512 £0.0458 k0
05/22/11 985 CDT -0.0215 £9.97572 B 19 0 -1835.83

05/22/11 956 COT -0.0096 £9.9902 ] 20 0 59767




ACPS1 |

Date | Time | TimeZone | FreqError | ActualFreq | SchedFreq | MinCtLow | MinCtHigh |
11

0542311 819 COT -0.0759 59,9301 il
0542311 820 COT -0.0236 59,9764 B0
0852311 &21 CcOT -0.0185 59,952 211
05£2311 822 COT -0.0286 59,9714 G0
0542311 823 CcOT -0.071 59.9729 511
0582311 824 COT -0.0251 59,9749 2]
05/2311 825 COT -0.023 59.977 G0
0572311 826 COT -0.0175 59,9525 511
05£23/11 827 COT -0.0205 59,9795 G0
0542311 828 COT -0.0226 59,9774 B0
0572311 829 COT -0.0225 59,9775 2]
05£23/11 830 CDT -0.0234 59,9766 G0
0542311 831 CcOT -0.0151 59,9549 511
0542311 832 COT -0.0112 59,9555 il
05/31/11 1318 CDT -0.0167 59.9833 60
0543111 1319 COT 0,027 59.9773 G0
05/31/111 1320 CODT -0.0314 59.9686 60
0543111 1321 COT -0.0286 59.9714 G0
0543111 1322 COT -0.0541 59.9659 G0
05/31/11 1323 CDT -0.0264 59.9736 60
0543111 1324 COT -0.0262 59.9735 G0
05/3111 1325 COT -0.0219 59.9781 =il
0543111 1326 COT -0.0206 59.9794 G0
0543111 1327 COT -0.0171 59.95329 G0
05/31/11 1328 COT -0.0129 59,9571 B0
05/31/11 1917 COT -0.0122 59,9675 511
05431411 1518 COT -0.02 59.93 2]
05/31/11 1519 COT -0.0222 59.9778 G0
05431711 1520 COT -0.0264 59,9736 511
05/31/11 1521 COT -0.0293 59,9707 G0
05/3111 1522 COT -0.077 59.9723 B0
05431411 1523 COT -0.072 59,9723 2]
05/31/11 1524 COT -0.0265 59.9735 G0
05431411 1525 COT -0.0254 59.97 46 511
0543111 15926 COT -0. 0 59,9773 il
05/31/11 1527 COT -0.0187 59,9613 G0
05431711 15928 COT -0.01856 59,9514 211
05/31/11 1529 COT -0.027 59.973 G0
0543111 1530 COT -0.0239 59,9761 5]
05431711 1531 COT -0.0215 59,9785 2]
05/31/11 1532 COT -0.0158 59,9841 G0
05431711 1933 COT -0.0221 59.979 511
0543111 1534 COT -0.07174 59,9526 il
0543111 1535 COT -0.0201 59,9799 B0
05431111 1536 COT -0.0175 59,9525 G0

12
13
14
15
16
17
18
19
20
21
22
23
24
Al
12
13
14
15
16
17
18
19
20
21
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
r
28
28
30

1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
0
1]
0
1]
1]
0
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]
1]

-1462.33
-1831.47
-1289.70
-2248.25
-2011.23
-1817.19
-1621.78
-1166.05
-1530.13
-1778.52
-1825.67
-2004.75
-1074.29

H13.49
-1648.19
-2152.96
-3044.35
-2614.56
-3309.04
-2495.81
-2554 .86
-2082.20
-1957 B4
-1617 65
-1187 .16
-1518.72
-2661.53
-3072 63
-3247 55
-4424 95
-4238 58
-4135.45
-3955.89
-3614.92
-3256.06
-2602.10
-2565.51
-3832 57
-3275.20
-2452 55
-1485.64
-1755.30
-1335.14
-1458.58
-1154.54

All durations of the BAAL being
exceeded for more than 15 consecutive
clock-minutes noted on left.



Dates in this presentation:

Clock-minute Frequency greater than FTLnigh on May 5, 2011, ending
21:56 EDT: 3 consecutive clock-minutes.

Clock-minute Frequency less than FTLow on May 14, 2011, ending 12:19
EDT: 5 consecutive clock-minutes.

Clock-minute ACE greater than BAALwigh on May 3, 2011, ending 22:53
CDT: 26 consecutive clock-minutes.

Clock-minute ACE less than BAALLowONn May 23, 2011, ending 08:32
CDT: 24 consecutive clock-minutes.

Clock-minute ACE less than BAALLowon May 31, 2011, ending 15:36
CDT: 30 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 BAALniyn violation would occur when
the ACE is greater than BAALpiqr for more than 30 consecutive clock-minutes.

IUnder prior work on draft BAL-008, a proposed FTL_... violation would occur when the Frequency is lower
than FTL_.« for more than 30 consecutive clock-minutes and a proposed FTLuig, violation would occur
when the Frequency is greater than FTLyign for more than 30 consecutive clock-minutes.
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EXAMPLE 1



05/05/2011 ending 21:56 EDT

3-minute duration above FTLy;y,
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05/05/2011 ending 21:56 EDT

3-minute duration above FTLy;4, ACP351 Clock-Minute Averages
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05/05/2011 ending 21:56 EDT

3-minute duration above FTLy;y,
30

Consecutive Minutes Exceeding BAAL

BAAL shall not be exceeded for more BAAL Violation*
than 30 consecutive clock-minutes*
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*BAAL being exceeded for more than 30 consecutive clock-
minutes would be a violation under the proposed standard.
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EXAMPLE 2



05/14/2011 ending 12:19 EDT

5-minute duration below FTL
59.98 Scheduled Frequency TEC
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05/14/2011 ending 12:19 EDT

5-minute duration below FTL
59.98 Scheduled Frequency TEC

ACPS1 Clock-Minute Averages
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05/14/2011 ending 12:19 EDT

5-minute duration below FTL,,, Consecutive Minutes Exceeding BAAL
59.98 Scheduled Frequency TEC

a0

BAAL Violation*
BAAL shall not be exceeded for more lofation

than 30 consecutive clock-minutes®
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime I:GMn minutes would be a violation under the proposed standard.



EXAMPLE 3



05/03/2011 ending 22:53 CDT

26-minute duration above BAAL,;;,,
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05/03/2011 ending 22:53 CDT

26-minute duration above BAALHigh ACPS"' Dne_Mlnute Averages
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05/03/2011 ending 22:53 CDT

26-minute duration above BAAL,;;,,
30

Consecutive Minutes Exceeding BAAL

BAAL shall not be exceeded for more
than 30 consecutive clock-minutes®

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




EXAMPLE 4



05/23/2011 ending 08:32 CDT

24-minute duration below BAAL
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05/23/2011 ending 08:32 CDT

24-minute duration below BAAL
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05/23/2011 ending 08:32 CDT

24-minute duration below BAAL Consecutive Minutes Exceeding BAAL
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BAAL shall not be exceeded for more
than 30 consecutive clock-minutes*

BAAL Violation*
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EXAMPLE 5



05/31/2011 ending 15:36 CDT

30-minute duration below BAAL El Clock-Minute Average Frequency
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05/31/2011 ending 15:36 CDT

30-minute duration below BAAL
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05/31/2011 ending 15:36 CDT

30-minute duration below BAAL
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BAAL shall not be exceeded for more
than 30 consecutive clock-minutes*

BAAL Violation*
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*BAAL being exceeded for more than 30 consecutive clock-

DateTime (GMT) 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

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) {mm/ddfyy hh:mm) |TimeZone| ({minutes) {0=No, 1=Yes) {0=No, 1=Yes) |Brief explanation of circumstances and notahle actions taken if applicahle
BAAL High
1) Declared Low Load Event and redispatch in a sub-area to 1700 MW minirmum,
Load decreased 500 MY below forecast in 18 minutes and in process of reducing
5/29/11 5:42 5/29/11 5:54 CoT 0:13 1 1 scheduled tag with QFs rampingin,
2) Declared Low Load Emergency, requested Transmission re-evaluate sub-area
redispatch, made E-sale to autside utility, redispatch was released allawing sub-
area Generation to lower to minimurm,
BaAL High
5/3/11 20:48 5/3/11 21:00 EST 0:13 1] 1] Six units were off AGC due to severe wet coal proklems, Electric ARCfurnace shut
down, deployed additional regulation reserves
5/1/115:49 5/1/11 6:00 EST 01z a I BASL High
5/10/11 2136 5/10/11 21:47 EST 01z a I BASL High
BAAL Low
5/11/111228 5/11/1112:40 EST 0:13 i i A CT unit tripped during start-up causing ACE to dip below BaaL-low, The operataor
started a secand CT ta bring the ACE within limits,
5/30/11 20:02 5430711 20:12 EST 0:11 0 0 BAAL Lo
5/31/11 13:18 5/31/11 12:27 EST 0:10 0 0 BAAL Lo
. . . BAsL Low
/L2002 AL EoT hal ’ ! (eneration failed to respond ta schedule change,
5/26/11 22:24 5/26/11 22:34 EDT 0:11 0 0 BAAL High

Generation overshot schedule change




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 than a DCS-

exceeding the BAAL |returning within the BAAL the BAAL Reportable Event? | Reportable Event?
{mm/dd/yy hh:mm) {mmyddfyy hh:mm) TimeZone {minutes) (D=No, 1=Yes) (D=No, 1=Yes) Brief explanation of circumstances and notahble actions taken if applicable
5/1/11 7:08 5/1,/11 T:20 cOT 0013 0 0 BASL Low
5/2/11 22:37 5/2/11 22:50 CcoT 0:14 ] 0 BASL High
BASL High
5/3/11 22128 5/3/11 22:53 coT 026 i} 0 High ACE and frequency. A 600 MW coal unit [ost their control screens and could
not move the unit, Cut a 71 MW import at 22:39
5/8/11 558 5/8/11 6:08 coT 0:11 1] 0 BAAL High
Bas]l Low
Inthe process of starting 2 250 MW combined cycle units. Low ACE and Freguency.
5/9/11 9:08 5/9/11 9:27 cOT 022 0 0 ) _
Started a 100 MW peaker at 09:22 and curtailed 100 MW of sales. Peaker online at
0s:23,
5/9/11 22:49 5/9/11 2259 CcoT 011 ] 0 BASL High
5/11/115:19 5/11/11 %29 coT 0:11 1] 0 B Low
512,11 11:33 5/12/11 11:43 cOT 011 0 0 BASL Low
514411 11:09 514711 11:24 CcoT 0:16 ] 0 BAAL Low
5/22/11 9:37 5/22/11 %56 coT 0:20 1] 0 BaASL Low
Bas]l Low
5/23/11 8:09 5/23/11 8:32 ot 024 0 0 W_ind generation dropping, load rising, and 5T on a 500 MW combined cycle unit.
failedtolatch, 08:30 cut 100 MW sale and started a 100 MW Peaker, Peaker online
at 08:38.
5/25/11 21:07 5/25/11 21:20 CcoT 0:14 ] 0 BAAL Low
5/26/11 0:01 5/26/11 111 coT 0:11 1] 0 BAAL High
5,29,11 5:42 5/29/11 5:53 cOT 012 0 0 BasL High
5/30/1112:54 5/30/1113:07 CcoT 0:14 ] 0 BASL High
BASL Low
Low &ACE and Frequency. Unable to buy enough Wvws, 500 hiW combined cycle
5317111308 5/31,/1113:28 coT 0321 1] 0 ) ) . ) )
unit slow to come online and 250 MW combined cycle unit low due to higher
temperatures,
531711 13:46 5/31/11 13:56 cOT 011 0 0 BASL Low
BAAL Low
Loss of 180 MW combined cycle plant (running with 1 CT on 1 5T) due to a severe
5431711 15:07 5/31/11 15:36 CoT 0:30 ] 1 gas leak. Started 100 MW peaker at 15:24, 2nd 100 MW peaker started at 15:30.

Schedules adjusted by 20 MW, 1st peaker online at 15:31.  Called for 150 kAW of

reserves at 1534, 2nd peaker online at 15: 36,




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/dd/yy hh:mm) (mm;ddfyy hh:mm) TimeZone {minutes) (0=No, 1=Yes) (0=No, 1=Yes) Brief explanation of circumstances and notahble actions taken if applicable
Bl Low
Frequency was low. &nindustrial customer was increasing its load and the units
5/1/11 7:09 5/1/11 7:21 EST 0:13 0 0 _ )
were slow to respond. The controller increased generation. Recovery was
impacted by communication problems with a secondary source of energy.
5/1/1119:01 5/1/111%12 EST 012 ] 0 BAAL Low
5/1/11 22:39 5171122449 EST 0:11 1] 1] BASL High
Bsal Lo
Frequency was law while an industrial customerincreased its load
5/2/11 2:15 572711 9:24 EST 0:10 0 0 _ _ _
simultaneously. Recovery was impacted by the unit's slow response to the
situation. The controller increased generation for two units,
5/2/11 22:38 5/2/11 22:50 EST 013 0 0 BasL High
BasL High
5/3/11 22:32 5/3/11 22:44 EST 013 il 0 The frequency was high and the load was dropping, The controller responded by
dropping generation.
BAAL Low
Two large industrial customers started simultanecusly while we were on atime
5/18/1111:25 5/18/11 11:35 EST 01l o 0 correction and frequency was low. The controller responded by picking up
generation. Recovery was impacted by the frequency increasing and two units
picking up generation,
BAAL Low
5/18/11 1522 5/18/11 15:34 EST 013 i] ] Anindustrial customer came up after being down for several hours, The contraller
responded by picking up generation on twa units,
BAAL Low
The morining load was increasing in conjunction with the load of two large
5/23/11 8:12 5/23/11 8:25 EST 0:14 ] 0 _ ) _ _ _
industrial customers. The controller responded by increasing generation at three
plants.
BasL High
5/25/11 5:51 5/25/11 602 EST 01z il 0 Anindustrial customer reduced its [oad and frequency was slightly high, The
controller responded by reducing generation. The frequency recovered.
BAAL Low
The load was not decreasing as expected. Frequency took a good dip and we were
5/30/11 20:04 5/30/11 20:14 EST 011 0 0 workingto get a couple of othe units off-line. Recovery was impacted by the

frequency increasing and by us keepingthe units we were working to get off-line
on-line alittle longer. The industrial customer's load dipped.




Balancing Authority ACE Limit
Proof-of-Concept Field Trial
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