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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 SPP SPP September 1. 2003
Associated Electric Cooperative, Inc. (AECI) -45 SERC TVA April 1, 2010
Duke Energy Carolinas (DUK) -196 SERC VACS April 1, 2009
East Kentucky Power Cooperative (EKPC) -42.73 SERC TVA July 6, 2005
Entergy (EES) -227.1 SERC ICTE July 6, 2003
EON-US (LGEE) -74 SERC TVA April 1, 2008
[ndependent Electricity System Operator (IESO) -245.8 NPCC [ESO March 1, 2008
Manitoba Hydro (MHEB) -43.3 MRO MISO July 6, 2005
Midwest Independent Transmission System Operator (MISO) -1033.6 HR;RRCPC’ MISO Jauary 6, 2009
PIM Interconnection (PIM) -1358 REC PIM August 1, 2003
Santee Cooper (SC) -61.52 SERC VACS March 1, 2006
Southern Company (SOCO) -443 SERC SOCO October 13, 2003
Tennessee Valley Authority (TVA) -317.6 SERC TVA October 1, 2003




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

April 2011 Performance under

the Field Trial Field Trial
Max MinCtLow | Max MinCtHigh | Max MinCtLow|Max MinCtHigh
BAD1 26 16 4 6
BAD2 17 17 5 5
BAD3 19 19 14 7
BAD4 10 20 9 9
BADS 16 22 10 7
BAODG 28 22 18 14
BAO7Y 15 23 6 7
BAOS 20 24 6 8
BAD9 28 26 10 18
BA10 21 31 7 9
BA11 14 32 4 5
BA12 29 40 10 16
BA13 28 43 6 13

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 FTL_ Lo rdinutes Total Total FTL_ Loww
FTL_Low at hinutes Total Fercentage FTL_ Lo | w hlax |FTL_High =t Minutes Total Fercentage FTL_High and FTL_High | Total FTL_ Low
59.98 Hz FTL_Low at FTL_ Lo Lowy During ' Duratio| 60.02 Hz FTL_High at| FTL_High High During FTL_High WL EES Minutes at 60 and FTL_High
Year | Maonth =i B0 Hz =F Minutes TEC Events n =R B0 Hz SF Minutes TEC Events Daration Hz SF Minutes

2005 r 28 S0 =] 45.258% 32 5 a 16 16 0.00% 11 S 45 74
2005 8 A7 91 138 34.05% 56 10 o 35 35 0.00% 21 5 126 173
2005 g 32 39 71 45 07 % 33 =] u] 39 39 0.00% 21 F Fl=] 110
2005 10 A2 A5 j=]n] A5 .57 % 43 11 a 33 33 0.00% 23 5 81 123
2005 11 55 43 108 G0.19% =1=] 5] a 35 35 0.00% 22 F =] 143
2005 12 a7 36 73 50.68% A1 7 a 27 27 0.00% 19 3 53 100
2006 1 42 33 75 56.00% 13 =] a 51 51 0.00% 27 5 94 136
2006 =2 o 54 54 0.00%: a2 =] 2 13 A5 4. 4AE-02 24 A4 107 109
2006 3 28 51 79 35.44% S0 4 17 37 54 31.45% 33 8 {=i=] 133
2005 4 19 85 105 18.10% 58 5 o =] Fil=] 0.00% A5 =] 162 181
2005 5 52 57 119 43.70% 54 =] u] 72 72 0.00% 39 5 139 191
2005 5 A5 34 73 56.95% A1 5 u] 53 59 0.00% =24 10 93 138
2005 F 31 A0 71 43 66% 34 g a S0 S0 0.00% =29 4 =[n] 121
2006 =] 16 85 101 15.84% 49 5 a 58 58 0.00% 26 =] 143 159
2006 g 19 [=10] 72 24.05% a2 =] a 53 53 0.00% 33 4 113 132
2006 10 53 42 95 55.79% 51 =] a 54 54 0.00% =28 =] =l=] 1492
2006 11 f=1=] 35 a1 51.54% 47 5 1 36 37 2.70% 22 S 1 128
2005 12 34 18 52 E5.358% 34 4 o 54 54 0.00% 29 5 72 106
2007 1 59 29 [=1=] E7.05% A4 7 u] 55 55 0.00% 31 F 54 143
2007 =2 17 31 48 35.42% 33 3 u] 39 39 0.00% 21 4 70 =1
2007 3 Fi=) 83 158 AT AT Fl=] 15 a =] =] 0.00% 38 =] 161 236
2007 4 36 41 77 46.75% 45 5 a 58 58 0.00% 31 E: | 99 135
2007 S 7o A5 116 60.34% 54 5 a 25 295 0.00% 49 F 141 211
2007 =] =) 30 92 G7.39% A7 =] a 51 51 0.00% 25 F 81 143
2007 r 47 20 57 F0.15% 33 =] a 39 39 0.00% 20 4 59 106
2007 8 37 25 52 59.558% 31 5 1 55 55 1.79E-02 32 5 50 118
2007 g 20 75 o5 21.05% A1 =] u] 27 27 0.00% 16 5 102 122
2007 10 57 55 122 A6.72% 73 5 1 56 57 1.75E-02 36 5 121 179
2007 11 74 21 a5 77.89% 50 4 a 34 34 0.00% =24 5 55 129
2007 12 a7 22 59 62.71% j=l=] =] a 51 51 0.00% 38 E: | 83 120
2008 1 o 75 75 0.00% 34 =] a A5 45 0.00% =24 4 123 123
2008 =2 18 1 892 20.22% AG =] a 51 51 0.00% 24 =] 122 140
2005 3 37 55 102 36.27% 55 =] a 40 40 0.00% 54 2 105 142
2005 4 41 55 106 35.658% 50 5 a 59 59 0.00% 33 =] 124 165
2008 5 57 39 106 E3.21% 53 4 o A0 A0 0.00% 20 5 7o 146
2008 5 A0 21 51 B5. 57% 34 5 u] 35 35 0.00% 19 5 56 =151
2008 F A2 17 =ie] 71.19% 29 7 u] 17 17 0.00% 12 3 34 Fl=]
2008 8 A1 19 [={u] G3.33% 35 5 a =23 29 0.00% 17 5 A5 j=i=]
2008 9 25 A4 [=3=] 35.23% ci=] 4 a 55 55 0.00% 21 11 =i=] 124
2008 10 35 33 [=1=] 51.47% j=l=] 5 a 27 27 0.00% 19 3 50 a5
2008 11 13 =] 22 592.09% 13 5 a 13 13 0.00% =] 4 22 35
2008 12 16 34 50 32.00% 35 A a 11 11 0.00% =] = A5 51
2009 1 =2 25 28 F1AE-02 16 L | a 19 19 0.00% =] S A5 A7
2009 =2 o 54 34 0.00%: 15 4 a 15 18 0.00% 11 =] 52 a2
2009 3 o 41 41 0.00% 23 5 o 25 25 0.00% 11 =] [=i=] [=1=]
2009 4 o 59 59 0.00% 37 5 o 27 27 0.00% 20 3 [=1=] [=1=]
2009 5 8 35 43 18.50% 31 4 u] 27 27 0.00% 15 =] 52 70O
2002 5 30 28 j=1=] 51.72% =28 5 u] 25 25 0.00% 16 3 53 83
2009 F 14 22 35 38.89% 22 3 a =28 28 0.00% 16 5 S0 =7
2009 8 15 10 26 G1.54% 20 2 a 13 13 0.00% 10 2 23 39
2009 9 11 22 33 33.33% 21 3 a =20 =20 0.00% 14 E: | A2 53
2002 10 44 45 [=1=] A49.44% A4 =] a 18 18 0.00% 10 = 53 107
2009 11 30 19 49 51.22% a3 <] a 34 34 0.00% 21 A4 53 83
2009 12 11 23 34 32.355% 20 5 a 22 22 0.00% 15 S A5 a6
2010 1 == 26 52 55.06% 35 =] a 16 16 0.00% =] S 42 Fl=]
2010 2 23 16 39 58.97%% 24 3 o 25 25 0.00% 16 2 A2 =1
2010 3 38 1 109 34 86% 55 5 u] A0 A0 0.00% 22 5 111 149
2010 4 53 38 101 E2.358% 55 5 u] 54 54 0.00% 34 5 =] 155
2010 5 72 30 102 70.53% 50 5 u] A0 A0 0.00% 29 4 70 142
2010 5 10 28 38 25.32% 27 2 a 10 10 0.00% g 2 jei=] A48
2010 F =] 19 27 29.63% 17 4 a =0 30 0.00% 13 5 A3 57
2010 =] 16 =29 45 35.56% =24 E: | a 17 17 0.00% 11 3 A6 62
2010 g o 56 56 0.00% 31 4 a 22 22 0.00% 11 4 Fl=] Fl=]
2010 10 1 60 51 1.64E-02 A0 5 a 19 19 0.00% 15 A4 72 80
2010 11 o 59 a9 0.00%: A4 S =) 26 31 16.13% 20 S 85 90
2010 12 8 12 20 40.00% 15 =2 3 30 33 9.09E-02 20 5 42 a3
2011 1 5 30 35 14.29%% 25 3 o =) =] 0.00% 5 4 39 44
2011 2 1 21 22 A4 55E-02 18 2 u] 22 22 0.00% 15 3 A3 A4
2011 3 1 A2 43 2. 33E-02 31 3 u] 19 19 0.00% 10 F B1 G2
2011 4 ] 51 G1 0.00%% jei=] 5 a 32 32 0.00% 18 4 93 =ic]




Frequency Statistics

Tatal
hinutes Total
FTL Low at | Minutes Total Fercentage FTL_ Lo
0998 Hz |FTL Low at | FTL_ Lowr Low During  |FTL Low | Max

Year | Month =F 60 Hz SF Minutes TEC Events | Duration
2008 1 1] 75 75 0.00% 34 g
2008 2 18 71 839 20.22% 48 g
2008 3 37 BS 102 3627 % 55 3]
2008 4 41 BS 106 35.68% B0 5
2008 5 B7 39 106 B3.21% B3 4
2008 3] 40 21 51 B5.57 % 34 5
2008 7 42 17 e 71.19% 29 7
2008 g 41 19 =] B3.33% 358 5
2008 g 25 44 =iE] 35.23% 39 4
2008 10 35 33 ats] 81.47% 38 5
2008 11 13 9 22 £8.09% 13 5
2008 12 16 34 50 32.00% 35 4
2003 1 2 26 28 714% 16 4
2003 2 0 34 34 0.00% 18 4
2003 3 0 41 41 0.00% 23 5
2003 4 0 g9 =] 0.00% 37 5
2003 5 g 35 43 18.60% H 4
2003 ] 30 28 55 81.72% 28 5
2003 7 14 22 35 35.89% 22 3
2003 g 16 10 26 B1.54% 20 2
2003 9 11 22 33 33.33% 21 3
2003 10 44 45 g9 49.44% 44 ]
2003 11 30 19 49 B1.22% 33 3
2003 12 11 23 34 32.35% 20 5
2010 1 36 26 52 55.05% 35 ]
2010 2 23 16 39 55.97% 24 3
2010 3 35 71 109 34.86% 65 ]
2010 4 B3 35 101 B2.35% 65 5
2010 5 72 30 102 70.58% 60 ]
2010 ] 10 25 35 25.32% 2 2
2010 7 g 19 e 29.63% 17 4
2010 g 16 24 45 35.56% 24 4
2010 g 0 =l =la] 0.00% 3 4
2010 10 1 B0 B1 1.64% 40 5
2010 11 0 54 =i 0.00% 44 3
2010 12 g 12 20 40.00% 18 2
2011 1 5 30 35 14.29% 25 3
2011 2 1 21 22 4.55% 18 2
2011 3 1 42 43 2.33% 3 3
2011 4 0 B1 B1 0.00% 38 ]

Eastern Interconnection



Frequency Statistics

Eastern Interconnection

Tatal
Minutes Total Total FTL_ Lo
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 EES Minutes at 60 | and FTL_High
‘fear honth sk 60 Hz SF Minutes TEC Events Duration Hz SF Minutes
2008 1 0 48 48 0.00% 24 4 123 123
2008 2 0 51 51 0.00% 24 g 122 140
2008 3 0 40 40 0.00% 34 2 105 142
2008 4 0 549 549 0.00% 33 B 124 165
2008 5 0 40 40 0.00% 20 5 73 146
2008 3] 0 35 35 0.00% 19 5 56 96
2008 7 0 17 17 0.00% 12 3 34 76
2008 g 0 29 29 0.00% 17 ] 43 g4
2008 g 0 55 55 0.00% 21 11 93 124
2008 10 0 27 27 0.00% 19 3 60 895
2008 11 0 13 13 0.00% g 4 22 35
2008 12 0 11 11 0.00% g 3 45 61
20039 1 0 19 19 0.00% g 3 45 47
20039 2 0 18 18 0.00% 11 ] 52 52
20039 3 0 25 25 0.00% 11 9 afa] BE
20039 4 0 27 2 0.00% 20 3 ola] g6
2009 5 0 27 2 0.00% 15 g 62 70
2009 ] 0 25 25 0.00% 16 3 53 g3
2009 7 0 28 28 0.00% 16 ] 50 B4
2009 g 0 13 13 0.00% 10 2 23 39
2009 g9 0 20 20 0.00% 14 4 42 53
2009 10 0 18 18 0.00% 10 3 B3 107
2009 11 1] 34 34 0.00% 21 4 53 g3
2009 12 1] 22 22 0.00% 15 3 45 56
2010 1 1] 16 16 0.00% E 3 42 78
2010 2 1] 26 26 0.00% 16 2 42 BS
2010 3 1] 40 40 0.00% 22 ] 111 149
2010 4 1] 54 54 0.00% 34 ] 92 185
2010 5 1] 40 40 0.00% 2 4 70 142
2010 ] 0 10 10 0.00% ) 2 35 43
2010 7 0 30 30 0.00% 13 5 45 57
2010 g 0 17 17 0.00% 11 3 48 B2
2010 g 0 22 22 0.00% 11 4 73 /g
2010 10 0 19 19 0.00% 15 4 73 80
2010 11 5 2B 31 16.13% 20 3 85 g0
2010 12 3 30 33 9.09% 20 5 42 53
2011 1 0 9 9 0.00% 2] 4 39 44
2011 2 0 22 2 0.00% 15 3 43 44
2011 3 0 19 19 0.00% 10 7 B1 B2
2011 4 0 32 32 0.00% 18 4 a3 a3




Total Clock-Minutes

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

160 -**l'his chart illustrates the monthly totd *Underthe proof-of-concept field test ofthe Balancing Authority ACE Limit ["EASL") under
minutes of FTL being exceeded MERC Project 2010-14 inthe Eastern Interconnection, 59.95 Hz repres ants the [ow
Low Frequency Trieger Limit from which the BAAL is calculated foreach participating Balancing
140 Authority. The BAAL s an ACElimit which becomes more restrictive as the Interconnection
frequency deviates further from 60 Hz, driving real-time operating decisions supportive of
the Interconnection frequencs.
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Month
**March 2007- change

to the new Daylight
Saving Time.

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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Time.

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




Date | Time | TimeZone | FregError | ActualFreq | SchedFreq | MinCtLow | MinCtHigh | ACPS1 |
11

0401/11 1412 COT -0.0165 545835 i 0 3324  All durations of the BAAL being
040141 14:13 COT -0.0082 59,9918 &0 12 0 -1536.6 ,
04/01/11 14:14 CDT 00075 59.9925 B0 13 1 -13230  exceeded for more than 15 consecutive
0401711 14:15 CDT -0.0181 £9.9919 3] 14 0 -3488.7 .
040141 1416 COT -0.0271 59.9729 B0 15 o sz clock-minutes noted on left.
0401741 1417 COT 00182 59,5518 0 16 0 -3364.9
0401411 14:18 CDT -0.0089 £9.3511 &0 17 0 -1433.1
0401711 14:18 CDT -0.0068 £9.9932 &0 18 0 -1034.0
04/28/11  0:49 EST 00140  G0.0140 B0 i 11 -1529.4
04/28/11  0:50 EST 0.0170  G0.0170 B0 0 12| -1841.0
04/2841 051 EST 00260  G0.0260 B0 i 13 20045
04/2811 052 EST 00230  60.0230 B0 i 14 28847
04/28/1  0:53 EST 00340  G0.0340 B0 i 15 -3926.3
04/268/11  0:54 EST 0.0410  60.0410 B0 0 16| -45357
04/28/11  0:55 EST 00320  G0.0320 B0 0 17| -3015.1
04/2811 056 EST 00210  60.0210 B0 i 18 -1650.3
04/28/11 22:38 EST 0.0308 60.0308 &0 0 1 9322 . .
04/28/11 22:40 EST 00310 B0.0310 50 0 12 -625.2 Periods of the FTL being exceeded for
04/28/11 22:41 EST 0.0240 B0.0240 5] 0 13 -6214 . .
04/28M1 2242 EST 0.0393 F0.0393 3] 0 14 14228 3 consecutive clock minutes or more:
04/28/11 22:43 EST 0.0373 60.0373 &0 0 15 -10843
04728011 2244 EST 0.0258 b60.0268 &0 a 16 -1003.8 |PrevailingTime | PTimeZone | FreqError | ActualFreq | SchedFreq |
47511 601 EDT -0.0559 £9.9441 B
4/5/11 B:02 EDT -0.0776 £9.9224 B
4/5/11 B:03 EDT -0.0747 53,9253 B0
4/5/11 22:53 EDT 0.0533 B0.0533 B0
4/5/11 23:00 EDT 0.0673 B0.0579 B0
4/5/11 23:01 EDT 0.0565 60.0565 B0
4711 6:01 EDT -0.0545 £9.9455 B
4711 B:02 EDT -0.0542 £9.9458 B
47111 6:03 EDT -0.0533 53 9467 B0
4711 B:04 EDT -0.0513 59,9487 B0
47711 B:05 EDT -0.0539 53,9461 B0
4711 6:06 EDT -0.0518 59,9432 B0
4311 0:17 EDT -0.0511 59,9433 B0
4/9/11 0:18 EDT -0.0527 £9.9473 B0
4/3/11 0:19 EDT -0.0548 £9.9452 B0
4/3/11 0:20 EDT -0.058 £3.942 B0
4/3/11 0:21 EDT -0.0529 53,9471 B0
4/12/11 22:51 EDT 0.0515 B0.0515 B0
41211 22:52 EDT 0.0626 60.0526 B0
4112411 22:53 EDT 0.0543 B0.0543 B0
4112111 22:54 EDT 0.0554 B0.0554 B
472711 17:37 EDT -0.0961 £9.9039 B0
4/27/11 17:38 EDT -0.0881 £3.9113 B0
4/27/11 17:32 EDT -0.0623 59,9377 B0
4/29/11 8:26 EDT 0.0554 B0.0554 B0
4/29/11 8:27 EDT 0.0613 60.0513 B0

429111 8:28 EDT 0.0532 B0.0532 B0



Date | Time | TimeZone | FregError | ActualFreq | SchedFreq | MinCtLow | MinCtHigh | ACPS1 |

040111 1412 COT -0.0165 F9.3335 B0 11 0 -3352.4 All durations Of the BAAL being

04/01/11 1413 COT -0.0082 5£9.9915 B0 12 0 -1536.5 o i - i
04/01/11 1414 COT : : : ) )

L e corPates in this presentation: cutive

040111 1416 CDT
040111 1417 COT . . .
o 1418 coT|Clock-minute Frequency greater less FTLiow on April 7, 2011, ending
040141 1419 COT . . . .
ween oo esr 0006 EDT: 6 consecutive clock-minutes.
042811 0:50 EST
04/28/11 0:51 EST . . ]
wmoat 0s esTIClock-minute Fregquency less than FTLLowon April 9, 2011, ending
0452841 63 EST . .
wosnt e esr 00271 EDT: O consecutive clock-minutes.
04,2811 0:55 EST
0452811 0e6 EST

meen 2= esTIClock-minute Frequency greater than FTLuigh on April 12, 2011, ending
04/28/11 2240 EST

: ) ed for
ez esT|22:94 EDT: 4 consecutive clock-minutes. _
04428011 2242 EST nore:
04,2811 2243 EST ) ) .
mzan 2 BT lock-minute Frequency less than FTLLowon April 27, 2011, ending JLWE_I'
17:39 EDT: 3 consecutive clock-minutes. ED
B0
(=]

Clock-minute ACE less than BAALLowon April 1, 2011, ending 14:19 Ed

. . B0
CDT: 18 consecutive clock-minutes. B0l
B0
B0

Clock-minute ACE greater than BAALuigh on April 28, 2011, ending B

00:56 EST: 18 consecutive clock-minutes. Eg
B0

Linder the draft requirement, a proposed BAAL ,,, violation would occur when the ACE is lower than Eg

BAAL, ., for more than 30 consecutive clock-minutes and a proposed BAAL,;,, violation would occur =
when the ACE is greater than BAAL;,, for more than 30 consecutive clock-minutes. =
LInder prior work on draft BAL-008, a proposed FTL_ ., violation would occur when the Frequency is B0
lower than FTL,,, for more than 30 consecutive clock-minutes and a proposed FTL;,, violation would B0

occur when the Frequency is greater than FTLyy, for more than 30 consecutive clock-minutes. gg

B0
- - - B0
472711 1739 EDT -0.0623 28,9377 B0
472811 826 EOT 0.0554 B0.0254 B0
42911 .27 EOT 0.0613 BO0.0&13 B0
429111 5:28 EDT 0.0532 B0.0532 B0




04/07/2011 ending 06:06 EDT
6-minute duration below FTL,,, El Clock-Minute Average Frequency
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04/07/2011 ending 06:06 EDT
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04/07/2011 ending 06:06 EDT

6-minute duration below FTL
30

Consecutive Minutes Exceeding BAAL

BAAL shall not be exceeded for more BAAL Violation*

than 30 consecutive clock-minutes*
25

]
[

—_
=

Consecutive Minutes Exceeding BAAL
o

ECHIFCEC UL UL UL UL R SR U it Rl R U U R U R R e

\ *BAAL being exceeded for more than 30 consecutive clock-
DateTime (GMT) minutes would be a violation under the proposed standard.



04/09/2011 ending 00:21 EDT

5-minute duration below FTL

El Clock-Minute Average Frequency
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04/09/2011 ending 00:21 EDT

5-minute duration below FTL
5000

ACP31 Clock-Minute Averages

4000

3000

2000

1000

[‘EI
y
1

%51 CF (%)
>
>
[

A
1
=
=
=
A,

-2000

-3000

Adjusted CPS1 of
individual BAs under the —
Field Trial

LB . -0 - - 41
I I T L LAt

ok B ek aud

DateTime (GMT)

ok okt aatl auSE oS



04/09/2011 ending 00:21 EDT

5-minute duration below FTL,, Consecutive Minutes Exceeding BAAL

5l

Consecutive Minutes Exceeding BAAL
T

a0

25
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O
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0
a2 40

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 I:GMn minutes would be a violation under the proposed standard.




04/12/2011 ending 22:54 EDT

4-minute duration above FTL,;,,

El Clock-Minute Average Frequency
B0.08

0. 06 -y
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04/12/2011 ending 22:54 EDT
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04/12/2011 ending 22:54 EDT
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime [GMT] minutes would be a violation under the proposed standard.
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04/27/2011 ending 17:39 EDT
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04/27/2011 ending 17:39 EDT

3-minute duration below FTL,,, Consecutive Minutes Exceeding BAAL
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime (GMT) minutes would be a violation under the proposed standard.



04/01/2011 ending 14:19 CDT
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04/01/2011 ending 14:19 CDT
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04/01/2011 ending 14:19 CDT
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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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04/28/2011 ending 00:56 EST

18-minute duration above BAAL,;, ACPS1 One-Minute Averages
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04/28/2011 ending 00:56 EST
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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

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? | Brief explanation of circumstances and notahle actions
(mm/ddfyy hh:mm) (mmjddfyy hh:mm) TimeZone {minutes) {0=No, 1=Yes) {0=No, 1=Yes) taken if applicable
BaAL High
1) Several large sub-areas within the BA had generation at
minimum levels, and several other large units were also
4411711 22042 4411711 22254 coT k! 0 1 o _ ,
backed down tominimum, Several other units were offline,
2) Reduced generation limits on other units to either
rinimum or lower limits to get out of event.
BAsL Low
4/13/115:26 4/13/11 5:29 EST 014 0 1 Large unit tripped - experienced a stat up failure on one of
the guick load CT's, started an additional one
BaAL High
& large industrial customer (steel mill) experienced a brief
4/28/110:29 4/28/11 0:56 EST 0:18 0 0 ) ] )
pause in process, causing ACE to exceed BAAL-high, The
operator decreased generation to bring ACE within limits,
4/26,/11 21:43 4/26,/11 31;57 EST 0:15 1] BaAAL High
4718711 402 4718711 411 EST 0:10 1] Basl Low




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? | Brief explanation of circumstances and notahle actions
(mm;ddfyy hh:mm) {mm;ddfyy hh:mm) TimeZone {minutes) (0=No, 1=Yes) (0=No, 1=Yes) taken if applicable
Frequency low and loss of large Jointly Owned Unit Share
due to unit tripping, Marketing requested schedule cuts
rather than calling on reserves, Cne RTO refused the cuts
44142011 1402 471/11 14019 coT 0:18 1] 1
due to a short ramp . Another refused because they do not
accept BAAL as a reliahility issue and will not approve cuts
until our RC calls them, RC was contacted and
resubmitted cuts were finally approved,
4/10/2011 21:49 4410711 22:00 cOT 0:12 0 0 BaAL High
4/11/2011 22:42 4711411 22:54 cOT 0:13 0 0 BaAL High
4/14/2011 17:00 4/14/1117:10 coOT 0:11 0 0 BaAL High
4/16/2011 17:56 416411 183:07 coT o1z 1] 1] BasL High
471911 8112 4719/11 &:23 coT o1z 1] a Bl Low
4721711 23:44 44271411 23:57 cOT 0:14 0 0 BaAL High
4/23/11 715 4/23/11 728 coT 014 0 a BasL Low
4/26/11 16: 48 472611 16:58 coT 011 a 1] BAAL High
B&sl High, A non-conforming load was running with reduced
load but with intermittent periods of high load demand. To
4428011 2229 4428711 22:44 EST m16 0 0 mitigate the situation, the controller called on the plants to
cut generation, Recovery was impacted by the slow response
of units to reduce their generation.
474711 22:38 4/4/11 22:45 EST 0:11 0 BaAL High
471411 20046 4714711 20056 EST 011 a BaslL 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



