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Balancing Authority ACE Limit
Proof-of-Concept Field Trial

Western Interconnection Balancing Authority Participants 2010 Frequency| WECC Reliahility |Start Date
Bias Region |Coordinator
Alberta Electric system Operator (AESD) =125 MY PP WECT 3152010
Arizona Public =ervice Company (AZPS) -74.5 AL SNY WWECT 3152010
Bonneville Power Administration (EPAT) -157 .3 MY PP WECT 3152010
British Columbia Transmission Carporation (BCTC) -1185 MYYE P WELCLC 41,2010
California Independent System Operator (C1S0) -485 AN WECT 3152010
El Paso Electric Company (EFPE) -14 ALMMSMY WELCLC 30172010
MaturEner Power Watch, LLT [GYWA) -2.1 MY PP WECT 3152010
ldaho FPower Company (IPCO) -40 MY WWELLD 3052010
Los Angeles Department of Water and Power (LDVWE) B2 AN WECT 3152010
Mevada Fower Company [(NEWF) b2, 25 ALMMS MY WWELLD 3052010
PacifiCorp East (PACE) 77 MYWEPP WECT 34172010
FacifiCorp YWest (PACYY) -45 MYWEPP WWECT 34172010
Fortland General Electric (PGE) -5l MY PP WECT 4712010
Fublic Service Company of Colorado (PSCO) -al RMPA, WWECT 3152010
Fublic Service Company of Mew Mexica (PRM) -27 .3 ALMMSNY WECT B/1/,2011
Fublic Utility District Mao. 1 of Chelan County (CHPD) -1 MYWEP WWECT 3172010
Fublic Utility District Mo. 1 of Douglas County (DOPD) -7 MYy P WWECT 41,2010
Fublic Utility District Mao. 2 of Grant County (GCPD) -25 MYWEP WWECT 3172010
seattle City Light (SCL) -40 MYWPP WWECT 34172010
sacramento Municipal Utility District (kUL -45 18 MY P WWECT 3172010
=alt River Project (SRP) -55.2 AINMSNY | WECC 57172010
oierra Pacific Power Company (SPPC) -20.04 MY P WWECT 3172010
Tucsaon Electric Power (TEFC) -30.4 AL SNY WWECT 3152010
Turlock Irrgation District (TIDC) 5.7 MY P WWELCT 3152010
YWiestern Area Power Administration- Focky Mountain REegion (WACM) -55 FMPA, WWECT 3152010
Wiestern Area Power Administration- Desernt Southwest Hegion MWMYALL) -54.8 ALMMSMNY WWELCT 3152010




Clock-Minute Frequency Below 59.932 Hz FTL
or Above 60.068 Hz FTL;,,

PrevailingTime | PTimeZone | FregError | ActualFreq | SchedFreg |

/3111314 PDT 00708 599252 go 06/03/11 ending 13:21 PDT- 8 min FTL
B/3/1113:15 FOT -0.0778 F9 9222 k0 06/03/11 ending 13:28 PDT-4 min FTL,_OW
6/3/111316 POT -0.07 59.93 B0 500-kV line relayed and RAS action tripped 1422 MW
B/31 1317 FOT -0.0697 5599303 B0l in the Pacific NorthWest.
B/3/1113:18 FOT -0.0kY 54.931 B0
Egﬂ] E;g Eg gg;gj gggggg Eg 06/06/11 ending 13:59 PDT- 3 min FTL,_,,
TETERER —— = — — 3VgEeé1grators tripped with loss of 1178 MW in Central
B/3/171 13:25 FOT -0.0745 992585 1] )
B/3/11 13:2R FOT -0.0789 599211 B0 . .
63111327 POT 00712] 599288 go| 06/30/11 ending 10:42 PDT- 3 min FTL,
G311 13:28 FOT 1 0R3 59937 g0l Loss of Convertor Station followed by massive
/6111367 FOT -01.0781 FH 92149 k0 schedule cuts and resulting in a high trigger at 10:52 .
B/R/11 13:58 FOT -0.0534 59.916R B0
bfB/11 13:59 FOT -0.07k3 54,9237 ED. 06/03/11 ending 13:41 PDT- 3 min FTL,_|igh
B/30/1110:40]  PDT -0.0482]  59.9318 5998 06/03/11 ending 13:48 PDT— 3 min FTLy,,
b/3011 10:41 FOT -0.0641 b4.9154 bY.9 Recovery from earlier Low triggers — overshot ACE.
B/307 10:42 FOT -0.0571 H9.9229 498
PrevailingTime|PTimeEn:lne|FrqurrurM:tualFreq|S|::hedFreq| 06/23/11 ending 05:59 PDT- 1 min FTL,,,
B/3/11 13:34 FOT 0.0747 BO.0747 B0 . . '9
6/3/11 13-40 BOT 0.0817 E0.0817 B0 06/23/11_end|ng 06:04 PDT- 1 min FTL,_|igh |
B/311 1341 POT 0082 G0.052 gn  Gradual increase of Frequency caused by excessive
E3A11346  POT 0.0RR3|  ROOGA3 gn| ACE in ISO — cause unknown.
B/3/1115:47 FOT 0.0775 BO.07 75 B0
B/3/11 13:48 FOT 0.0704 RO.0704 k0| 06/30/11 ending 10:51 PDT-1 min FTL,_Iigh
bf23/11 B:5Y FOT 0.0743 BO.0743 B0l Loss of Convertor Station followed by massive
b/z3f1e04)  PDT 0.0693)  bO.0BSS bl Schedule cuts — resulted in high trigger after earlier

/30411 10:61 FOT 0.0911 BO.071T 5398 |ow trigger



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

Balancing Authority ACE Limit
Proof-of-Concept Field Trial

Performance Since Entering the Field Trial Current kMonth Statistics
BAAL BAAL ATL,,, ATLyn BAAL ., BAAL .y AL, ATLp BAAL, ., 0T ATL iy | BAAL e OT ATL oy
BA_Number| hax_MinCtLow | Max_MinCtHigh | hMax_MinCtLow? | Max_MinCtHigh2 | Max_MinCtLow | Wax_MinCtHigh | Max_MinCtLow?Z | Max_MinCtHigh2 | Max_LowLimitCt | hMax_HighLimitCt
BA05 44 42 58 49 33 34 0 0 33 34
B.AOE 1& 15 13 15 a8 4 0 0 = 4
BAOT 13 36 29 41 13 30 0 0 13 36
BL03 35 41 13 34 11 22 0 0 11 22
B.A09 11 9 15 55 g8 4 1] 0 =
BAll 12 14 16 7 12 4 0 0 12
BAL2 14 13 14 17 4 3 0 0 4
BA13 9 27 12 13 9 4 0 0 9
Balg 23 I 13 55 5 20 0 0 3 20
BALS 3 T T 3 5 1] 1] 0 3 1]
BALE 14 20 25 34 12 10 0 0 12 10
BALE 10 13 25 15 1 4 0 0 1 4
B&19 24 38 30 34 15 38 0 0 15 38
Bo22 T 10 15 14 5 b 0 0 3
B2 20 14 13 27 E 9 1] 0 =
B2 15 16 0 0 15 16 0 0 15 21
B.AZS 15 22 21 14 E 3 0 0 = 3
BL2E 13 23 43 41 15 13 0 0 15 13
BT 23 22 1a 15 5 2 1] 0 3 2
B8 22 24 38 39 7 14 0 0 7 14
BA29 17 15 16 16 15 0 0 15
BA30 26 38 a7 39 17 38 0 0 17 38
B£31 20 23 29 28 15 21 0 0 15 21
B33 26 28 28 58 14 28 1] 0 14 28
B34 16 17 23 29 3 4 0 0 3 4
BAE 69 33 114 25 45 Ei 1] 0 43 31
MinCtLow = Count of consecutive clock-minutes BAAL, = was exceeded *BAAL being exceeded for more than
MinCtHigh = Count of consecutive clock-minutes BAAL, , was exceeded 30 consecutive clock-minutes would
MinCtLow2 = Count of consecutive clock-minutes ATL, ,6 was exceeded be a violation under the draft BAAL
MinCtHigh2 = Count of consecutive clock-minutes ATL,, , was exceeded standard.

Hig




Statistics of BAAL being exceeded > 25 consecutive clock-minutes :

Date |Time | TimeZone | ActualFreq |SchedFreq| MinCtLow | MinCtHigh | CPS1 | ACPS1 | MinCtLow? | MinCtHigh2 | LowLimitCt | HighLimitCt |

OR/02171 | 941 MMOT BH.H7R20 hH.55 2h 1 -G -4459.5 1 0 2b 1
0B/03411 | 20:35 MOT 59.95700 59.95 2B 1 32323 -h4314 1 0 2h 1
OB/03A171 | 20:3k bOT Y 98400 R4 45 27 1 37 1360 1 I 27 1
0B/03411 | 20:37 tOT 59.95430 B4 45 28 1 12008 -2969.4 1 0 28 1
Ok/034171 | 21:04 MOT BY 96530 445 Zb 0 -20193| -B167A 1 0 Zb 1
0B/0311 | 21:05 MOT 59.96730 54495 27 0 -2hB0Z| -GBEET.Z 1 0 27 1
0B/034171 | 21:08 MOT 59.96300 5995 28 o) -3ed2.8| 61637 a I 28 a
Ok/034171 | 21.07 MOT BH 96350 hH.H5 24 1 -BBeg|  -177Eh 1 0 24 1
OB/05/11 | 23:45 MET RO.0Z2547 Bl a 26 6343z -B3d3Z a I a Zb
OB/05/11 | 234k b=T RO.07760 a1l 1 27 -3104.1)  -3104.1 1 I 1 27
0Bf05A11 | 2347 PST BO.0OZ713 Bl 1 28 40731 -40737 1 0 1 28
OB/05/11 | 23:48 b=T RO.0OTH30 a1l 1 24, 21783 -2176.3 1 I 1 24
0B/05A11 | 23:44 PET B0.07444 B0 1 300 -1089.0)  -1083.0 1 0 1 30
Ok/05/11 | 2350 b=T RO.0Z2004 ]l 1 31 -1281.8 12518 1 I 1 k)
0B/05/11 | 2351 MST B0.02054 k0 1 32 -i7h.3 -i7h.3 1 0 1 32
Ok/0BAT | 10:43 MOT BY 96520 445 Zb 0 -17138) -49575 1 0 Zb 1
OB/07AT | D0:23 MST B0.02500 Rl 1 2h -13261)  -1326.1 1 0 1 2h
OB/07A1 | 0:24 bST BO0.07560 Bl 27 -833.9 -833.9 a I 27
OB/0771 | D25 b=T RO.0Z500 ]l 28| -12378| 12374 1 0 28
060711 | BAT MOT 59.99440 54995 26 a 57069 19416 1 0 2h a
Ok/0711 | hhE MMOT BH. 85700 hH.55 27 1 30451  -13k04 1 0 27 1
0B/0711 | 554 MOT 5995630 54995 28 a 3082 -61177 1 0 28 a
Ok/07A11 | B:00 MOT RY.97730 445 24 0 -1098.2 107146 1 0 24 1
0607411 | B0 MOT 59.96330 59.95 30 0] -10601.1| -23536.6 1 0 k]l a
Ok/07A11 | BDZ MOT RY.98030 445 ) 1 4355 -15264.8 1 0 k) 1
0B/0711 | B:03 MOT 59.95660 54495 32 1 24708 -4410.4 1 0 32 1
OB/07A171 | B:04 MOT 5995560 54995 33 1 1045.7 -921.1 1 I 13 1




Statistics of BAAL being exceeded > 25 consecutive clock-minutes :

Date |Time | TimeZone | ActualFreq |SchedFreq| MinCtLow | MinCtHigh | CPS1 | ACPS1 | MinCtLow?2 | MinCtHigh2 | LowLimitCt | HighLimitCt |

06/07111 | 2342 bST B0.03975 kO.02 1 2k -585.1|  -1378.4 1 0 1 2k
06/07111 | 2343 bST B0.04231 B0.02 0 i -689.7|  -1487.3 1 0 1 27
06/07/111 | 2344 bST BO.03429 kO.0E 1 2h -323.0)  -10549 0 0 0 28
06/07111 | 2345 bST B0.03458 B0.02 0 24 -3276|  -1081.2 1 0 1 24
06/07/11 | 2346 bST k0.03852 kO.02 1 a0 -22.4) -1094.5 1 0 1 a0
06/07111 | 2347 bST BO.0Z927 kO.02 1 I -493.1 -726.h 1 0 1 I
OB/07A17 | 2348 MST k0.04478 k0.0Z 0 32 -BEZ2.0)  -13346 1 0 1 32
06/07111 | 23449 bST B0.03914 B0.02 0 33 -381.3 -988.6 1 0 1 33
06/07/111 | 2350 bST B0.03714 B0.02 0 34 -378.3|  -10631 1 0 1 34
0B/07/11 | 2351 bST B0.03779 B0.02 0 35 -362.3 -954 & 1 0 1 35
06/07111 | 2352 bST B0.03438 B0.02 0 36 -204 b -748.4 1 0 1 36
06/0eM11 | 042 MOT B0.03560 B0.02 0 2h 51050 -1421.4 0 0 0 2h
06/08M11 | 043 MOT B0.04740 B0.02 0 27 -78h|  -TBE7A 0 0 0 27
OBO8AT | 044 MMOT k0.04350 k0.0E 0 2 -428.0)  -18754 0 0 0 26
06/08/11| 145 MOT BO.03620 kO.02 0 29 -541.8|  -1457.9 0 0 0 29
06/0811 | 046 MOT k0.03540 kO.02 1 a0 -B038) 14178 1 0 1 a0
06/08M11 | 047 MOT k0.04040 kO.02 0 N -f29.2)  -1618.4 0 0 0 N
Ok/0817 ) 043 MOT k0.03250 kO.02 0 32 <3457 -12188 0 0 0 32
06/08/11 | 149 MOT k0.046R0 kO.02 0 33| 10378 -1968.4 0 0 0 33
06/08/11| 050 MOT B0.04130 kO.02 0 34 -261.0 -B43.8 0 0 0 34
06/058/11 | 5bE FOT k0.0753E ]l 1 2h|  -0478.3) -8478.3 1 0 1 2k
06/05/11 | 557 FOT BO.0G372 ]l 1 27| -HBH1.7| -H6H1.Y 1 0 1 27
06/058/11 | 5bha FOT B0.05236 ]l 1 28| -H065.0)  -H065.0 1 0 1 20
06/05/11 | 554 FOT k0.05358 ]l 1 29| -0h33.3| -8h38.3 1 0 1 24
OB/O817 | BO0 FOT KO.07278 Bl 0 a0 -7026.1)  -7026.1 0 0 0 a0
06/05/11 | &0 FOT B0.06935 ]l 1 I -5886.3| -BE8E.3 1 0 1 I
06/08/11 | BD0DE2 FOT k0.0560°7 ]l 1 32| -4084.00 -4089.0 1 0 1 3
06/058/11 |  &03 FOT B0.06036E ]l 1 33| -3BY34 -3643.4 1 0 1 33
OB/08/17 | B:04 FOT k0.04307 k0 1 34 -22389) -22384 1 0 1 34
06/058/11 |  &05 FOT BO.04422 ]l 1 b 18424 -1942.4 1 0 1 35
06/05/11 | &0OB FOT k0.03857 ]l 1 bl -1452.7| 14527 1 0 1 36
06/08/11 | &07 FOT k0.03286 kil 0 37 -104200  -1042.0 0 0 0 37




Statistics of BAAL being exceeded > 25 consecutive clock-minutes :

Date |Time | TimeZone | ActualFreq |SchedFreq| MinCtLow | MinCtHigh | CPS1 | ACPS1 | MinCtLow?2 | MinCtHigh2 | LowLimitCt | HighLimitCt |

O6/0971 | &2y tOT 5495360 5495 2k 0 -1886.7| -34325 1 0 2k 1
OB/09411 | &:28 tMOT RY 95020 h4.45 27 0) -3033.0/ -hH20Z2.8 1 0 27 1
OB/094171 | &:24 MOT BH.94420 445 28 0 -33733| -b3k4h 1 0 28 1
0607 | &d? FOT k0.05500 a1l 1 2B -3084.7 -3084.7 1 0 1 Zh
OBA0A7T | Beds FOT k004556 a1l 1 27| -ebzb.?| -2BZB.7 1 0 1 27
0607 | 544 FOT k004071 a1l 1 28  -22Bh0)  -22RE.0 1 0 1 28
0610471 550 FOT k004071 a1l 1 29| 22784 -22784 1 0 1 24
0e/10/11 551 FOT k0.05286 k0 1 00 -29394 -2935.4 1 I 1 40
061071 &EZ FOT k0.05286 k0 1 A1) -2685.0  -26BR.0 a I a k)
06107 &3 FOT h0.05564 ]l 1 32| -2B7H.0 -2674.0 1 0 1 32
061011 554 FOT k0.06493 k0 1 i3 -2h238  -2B23d 1 I 1 33
0610411 555 FOT k0.06400 k0 1 | -2032.1) -20321 1 I 1 34
06410411 556G FOT k006501 kil 1 35 -16206  -1620.6 1 I 1 15
0610771 &&Y FOT k005356 Rl 1 B 12063 -12053 1 0 1 k3
061041 568 FOT k005543 Rl 1 7 -B46.4 -BHE.4 1 0 1 7
0610471 | &Y FOT h0.0B371 a1l 1 Kl -i23h -123h 1 0 1 Kl
OB144171 | 534 FOT BO.0Z61 3 bl 1 2b) -1361.1)  -1361.1 1 0 1 Zh
OB/14411 | &3k FOT RkO.07T461 bl 1 27 -495.6 -495.6 1 0 1 27
OB14411 | &3k FOT k002074 bl 1 28 -940.6 -940.6 1 0 1 28
OB144171 | 537 FOT k0.02034 bl 1 24 -061.2 -861.2 1 0 1 24
0614411 | h3d FOT k0.07563 Bl 1 K1 -819.4 -819.4 1 0 1 K1
061511 8953 MST 59.96228 59.95 2k 1 -630.00  -1634.6 1 I 2k

0615711 954 MST 59.97370 59.95 27 1 -42.3 -811.4 1 I 27




Statistics of BAAL being exceeded > 25 consecutive clock-minutes :

Date |Time | TimeZone | ActualFreq |SchedFreq| MinCtLow | MinCtHigh | CPS1 | ACPS1 | MinCtLow2 | MinCtHigh2 | LowLimitCt | HighLimitCt |

OB/15/11| 35h FOT Y 95206 hH.55 2k 1 4248 -11444 1 0 Zh 1
0615411 | 95k FOT RY.98157 445 27 1 394900 17246 1 0 27 1
OB15/11 | 357 FOT BH.88170 hH.55 28 1 4013 -1964.3 1 0 28 1
0615411 | 958 FOT Y 98697 445 24 1 §23.3 -963.5 1 0 24 1
OB15/11 | 354 FOT hH.98432 h4.45 30 1 B15.4 -445.5 1 0 K1 1
OB/15/11 | 10:00 FOT RY 97505 445 ) 1 1712 -16G0.E 1 0 1 1
OB/15/11 | 10:01 FOT RY 97677 h4.45 32 1 -30.3)  -1894.3 1 0 32 1
OB/15/11 | 10:02 FOT BH.97451 445 33 1 -3236) -EE30.E 1 0 33 1
0615171 | 10:03 FOT 5996617 5993 34 a) 11297 -3052.3 a I 34 a
OB/15/11 | 10:04 FOT BY 964507 445 35 1 -020.9)  -ZEG6.4 1 0 3k 1
0615411 | 10:05 FOT 59.97164 5993 3k a -hd23) 23284 a I 3k a
OB/15/11 | 10:06 FOT RY. 97462 445 37 1 -2435)  -1892.8 1 0 37 1
0615411 | 10:07 FOT 5996698 5993 38 a -1M162|  -31380 a I 38 a
OB/15/11 | 10:08 FOT RY 97506 445 34 1 -2hhg|  -24h7.2 1 0 34 1
0615411 | 10:04 FOT 5995274 54995 40 1 4273 -12034 1 I 40 1
OB/15/11 | 10:10 FOT BY 96637 445 41 o 10727 30257 1 0 41 1
061511 1017 FOT 59.97143 54995 42 1 -hd0.3|) 22687 1 I 4z 1
OB15/11 | 1012 FOT RH.97400 445 43 1 -174.8)  -14241 1 0 43 1
061571 1013 FOT BY.97283 54995 44 1 -18006|  -1241.4 1 0 44 1
OB15/11 | 10:14 FOT BY 97561 445 45 1 21.4 -793.4 1 0 45 1
06161 | 20:58 tOT R4 95550 Bl Zh 0 -30781) -30751 1 0 2h 1
OB1E/11 | 20:54 tOT hH. 98450 a1l 27 0 -24491.0, -2481.0 1 0 27 1
06167 | 21:00 tOT BH.95000 Bl 28 0 -28145 -2514h5 1 0 28 1
OB16/11 | 21:01 tOT Y 95430 a1l 24 0 -13143 -1314.3 1 0 24 1
OB1EAT | 21:02 MOT BH.99170 ]l 30 0 17468 17464 1 0 ]l 1




Statistics of BAAL being exceeded > 25 consecutive clock-minutes :

Date Time | TimeZone | ActualFreq |SchedFreq| MinCtLow | MinCtHigh | CPS1 ACPS1 | MinCtLow?2 | MinCtHigh2 | LowLimitCt | HighLimitCt
0619411 R4 bST 6003170 G0 0 26| 12575 -12575 0 0 0 26
061941 530 bAST BO.0Z2484 B0 0 27 -963.8 -968.8 0 0 0 27
0619411 531 bST BO.0265E G0 0 28| -1021.7) -10ay 0 0 0 28
0619411 R332 bST BO.0Z2785 G0 0 29| -10508|  -10508 0 0 0 249
0619411 h:33 bAST 6003100 G0 0 300 -12135) -121356 0 0 0 30
0619411 534 bST 6003109 G0 0 31 -12nz.ol -1202.0 0 0 0 31
06193411 535 bAST BO.03546 B0 0 32 14131 -14131 0 0 0 32
0619411 h:36 bST BO.03226 G0 0 33 -12443) 12443 0 0 0 33
0619411 R:37 bST BO.02976 G0 0 34 -1233) -11233 0 0 0 34
0619411 h:3d bAST BO.02985 G0 0 350 11581 -1158.1 0 0 0 35
0619411 R34 bST BO.02293 G0 0 36 -796.5 -796.5 0 0 0 36
06193411 540 bAST BO.0Z2455 B0 0 v -829.5 -829.5 0 0 0 v
0619411 541 bST 6002507 G0 0 38 -8h2.h -8h2 6 0 0 0 38
DE/26411 936 bAST R9.97163 £9.93 2k 0 -7b.5 =737 0 0 26 0
DE/26411 9:37 bAST £9 96654 £9.95 27 0 -175.4 -733.1 0 0 27 0
O6/26/171 | 10:26 bST R9.97156 £9.95 2k 0 -367 6 -17126 0 0 26 0
06/26411 | 10:27 bAST £9.97141 h9.958 27 0 -413.1 -1840.7 0 0 27 0
O6/26/171 | 10:28 bST h9.97814 £9.95 28 0 BA.8  -13421 0 0 28 0
O6/26/171 | 10:29 bST h9.964749 £9.95 2 0 -986.7)  -2R47.2 0 0 249 0
06/264171 | 10:30 bAST h9.96788 £9.95 30 0 -f957|  -24386 0 0 30 0
O6/26411 | 10:31 bST h9.97963 £9.95 3 0 1697 -1465.9 0 0 31 0
06/26411 | 10:32 bAST h9.98240 £9.95 32 0 3904 -11961 0 0 32 0
O6/264171 | 10:33 bST R9.97708 £9.95 33 0 -48.1 -1747.5 0 0 33 0
O6/26/171 | 10:34 bST R3.97173 £9.95 34 0 -B150)  -2247.0 0 0 34 0
06/2RA71 | 1035 bAST RO 97127 R9.98 35 I -RER A -238R6A I 0 35 I
O6/26/171 | 10:36 bST h9.96543 £9.95 36 o -119491 -311497 0 0 36 0
06/26411 | 10:37 bAST 5996511 £9.95 37 o -12932| -32959 0 0 37 0
O6/26/171 | 10:38 bST h9.96618 £9.95 38 of  -11515)  -3107.4 0 0 38 0
O6/26/171 | 10:39 bST R9.93106 £9.95 39 0 2931 -1463.9 0 0 34 0
06/2641 | 10:40 bAST R9.97220 £3.98 40 0 -B49)  -2169.49 0 0 40 0
O6/26411 | 10:41 bST h9.97243 £9.95 1 0 -3884) 194248 0 0 41 0
06/26/11 | 1042 bAST R9.97753 £9.95 42 0 321 -1327.0 0 0 4z 0
O6/26/171 | 10:43 MST R9.97318 £9.95 43 0 -180.1 -1294.8 0 0 43 0




Statistics of BAAL being exceeded > 25 consecutive clock-minutes :

Date |Time | TimeZone | ActualFreq |SchedFreq| MinCtLow | MinCtHigh | CPS1 | ACPS1 | MinCtLow? | MinCtHigh2 | LowLimitCt | HighLimitCt |

OBf2E417 0 1717 MOT 59.97520 k0 2k 0 -78185 -78185 1 0 26 1
06/30A11 | 1113 FOT B0.04355 a1 1 26| -2748.6|  -27486 1 0 1 26
OB/30417) 1114 FOT k0.03620 k0 1 27 -2024.4)  -2024.4 1 0 1 27
0630417 1115 FOT BO.03144 k0 0 28 -18032) -18032 0 0 0 26
0630417 1116 FOT k0.03067 k0 1 29 -15388) -153848 1 0 1 249
0630417 1117 FOT B0.020711 k0 0 a0 -786.4 -786.4 0 0 0 a0
OB/30417 ) 1118 FOT k0.02190 k0 1 3 -5049.0 -509.0 1 0 1 3



Examples in this Presentation

=ched Time Time

FTL Lo a8 Ol Bf3A11314 POT B/3/1113:21 FOT

1 FTL Lo 4 BO[ B/3M1113:25] FPOT 6/311 13:28] FOT
FTL High 3 BO[ B/3M1113:39] FPOT B/3/11 13:41 FOT

FTL High 3 ROl Bf3M11 13461 POT 6/3/1113:48] FDT

z FTL Low 3 GOl B/BMT1367 POT B/BA1 1389 FPOT
3 BaAAL High 3z Ol B/SAT 23200 MST B/AMA1 2351 MST
4 BAAL Low 33 F9.93| KA1 5320 WMDT /71 B:04] MDT
5 Basl High Jb RO.0Z2[ B/711 2317 MMST B/711 2362 MST
Basl High 34 RO.0Z2| B84 017 MDT b/a/11 0:60( MDT

b BaAL High a7 KOl B/SAT 53T FOT kAT B0 FDOT
F) BAAL High 38 ROl BAOAT &:22( PDT BA0MT 589 FDT
8 BAAL Low 2y R9.93( 61511 9:28] MMST B/15/11 954 MST
BAAL Low 45 R9.93( BM1511 8300 FPOT BASAT10:14)  POT

9 Baal High 38 ROl BASAT1 504 MST 691 541 MST
10 BAAL Low 43 Y95 /2611 10:01 bAST B/2BAT 10:43] MST
FTL Lo 3 R9.93(R/301110:40F  FDT BAA0AT 1042 FPDT

11 FTL High 1 R9.93( B/30/11 10:51 FOT B30T 10:51 FOT
BAAL High 31 RO B30T 10:48(  PDT BAA0AT11:18]  PDT




EXAMPLE 1



06/03/11 ending 13:21 PDT 06/03/11 ending 13:28 PDT 06/03/11 ending 13:41 PDT 06/03/11 ending 13:48 PDT

8 minute

B0.10

B0.05

FTL

0,06

B0.04

BO.02

/000

Frequency (Hz)

55.55

555k

5894

FTL

5342

59,90
o W5

duration below FTL,,, 4 minute duration below FTL,,, 3 minute duration above FTL,;,, 3 minute duration above FTL,;,

Clock-Minute Average Frequency

o p13t gp s Gt s p B e P g w® a e pa® pWE pw®

DateTime (MST) Clock-minute Actual Frequency of Participants
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime (MST) minutes would be a violation under the proposed standard.



EXAMPLE 2
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3 m:3r|;|u|:’|(§ duration below FTL ,, Clock-Minute Average Frequency

FTL
B0.0B

B0.04

B0.02 -

& 6000
i}
=
T
S 50.95
o
bl

59.56

55594
FTL

89.92

A5.590 T

oo B o 1B o 13 o F it (oW p T (o gp W e ot gp W e Bt gp W g

DateTime (MST) Clock-minute Actual Frequency of Participants



06/06/11 ending 13:59 PDT

3 minute duration below FTL ACP$1 Clock-Minute Averages
2000

1000

1000
£
é 2000
¥ 4]
& (
T
3000
4000
5000 o - A.dj.USted CPS1 of
l/ v individual BAs under
the Field Trial
6000

oo B o 13 e o ® oM o o1 o1 ot (o ot g W g IR o W g

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




EXAMPLE 3
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime [MST:I minutes would be a violation under the proposed standard.



EXAMPLE 4
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime (MST) minutes would be a violation under the proposed standard.




EXAMPLE 5
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DateTime (MST) *BAAL being exceeded for more than 30 consecutive clock-
minutes would be a violation under the proposed standard.



EXAMPLE 6
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime [MST] minutes would be a violation under the proposed standard.




EXAMPLE 7



06/10/11 ending 05:59 PDT

38 minute duration above BAAL,, Clock-Minute Average Frequency

K0.03

FTL

B0.0B

K0.04

B0.02

K0.00

Frequency {Hz)

54.95

5596

55.94

FTL

5592

GIAd 5

DateTime (MS
(MST) Clock-minute Actual Frequency of Participants




06/10/

11 ending 05:59 PDT

38 minute duration above BAAL ACPS1 One-Minute Averages

3000

2000

1000

=
1

ACPS1 CF (%)
=
=
[

-2000

sy ot ph e o MU
P T et
Y

-3000

Adjusted CPS1 of  ~
individual BAs under
the Field Trial

4000
aﬂﬂﬁﬁﬁ

a0 gt gras® as® gpas® s gaas s gaasS s groe s ® groet grae

DateTime (MST)




06/10/11 ending 05:59 PDT

38 minute duration above BAAL,;q, Consecutive Minutes Exceeding BAAL
40

35

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

LJ
=

J
m

—
m

Consecutive Minutes Exceeding BAAL
]
(]

—_
=

/| .
; \ /\ﬂ/ AN/ SR VN SN

g0F® namht s s 0s® aas 0s® aawh 088 a0sB aos® 0el aee® aett heet®

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



EXAMPLE 8
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) *BAAL being exceeded for more than 30 consecutive clock-
DateTime (MST) minutes would be a violation under the proposed standard.




EXAMPLE 9
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) *BAAL being exceeded for more than 30 consecutive clock-
DateTime (MST) minutes would be a violation under the proposed standard.




EXAMPLE 10
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime (MST) minutes would be a violation under the proposed standard.



EXAMPLE 11
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. *BAAL being exceeded for more than 30 consecutive clock-
DateTime [I'I.I'IST] minutes would be a violation under the proposed standard.



Balancing Authority ACE Limit
Proof-of-Concept Field Trial

Examples of circumstances when BAAL was

exceeded and actions taken if appropriate

0On a monthly basis, each Balancing Authority will review its performance for the prior month and identify any periods where the ACE exceeded the low BAAL{"BAAL "}, the high BAAL ("BAALy,"), the low ATL or high ATLfor more than 30
consecutive clock-minutes. To help the RBCSDT gain a better understanding of the dircumstances that all Balancing Authorities may be faced while operating under BAL-007, each Balancing Authority will provide a brief explanation of the circumstances
related to any periods where the duration of consecutive dock-minutes exceeded 30 minutes. In the event that no period exceeded 30 minutes in the prior month, but the longest duration exceeded 25 minutes, the Balancing Authority will provide a
brief explanation of the crcumstances related to that longest-duration event.

Limit Exceeded

. , Total duration
{Enter one of | Clock-minute of ACE | Clock-minute of ACE of ACE Eventassociated | Eventassociated
the following: (exceeding the BAAL or| returning within the exceeding the witha DCS-  |with a resource loss
BAAL high, ATL (mm/dd/fyy BAAL or ATL BAALoraTL | feportable | otherthanaDCS-
BAAL low, ATL hh:mm) (mm/dd/yy hh:mm) | Time (minutes) Event? (0=No, | Reportable Event?
high, ATL low) Zone 1=Yes) {0=No, 1=Yes) Brief explanation of circumstances and notable actions taken if applicable
wind speed dropped earlier than was forecast causing generation to decrease with frequency
trending below 59,98 Hz (WECC was in a TEC at the time). Cperatar deployed all available INC
resources to attempt to recover ACE to zero. Operatortook action to curtail MF schedules at
BasL Low /7711 5:32 6/7/11 6:04 DT 33 0 0 ) . ) o
5:50 (19 minutes into exceedance), but failed to account for new schedules rampingin at the
top of the hour, By the time the operataor recognized his errar, frequency had increased tothe
point that the Baal (Low) violation limit was cleared.
Operator began deploying DEC resources at 00:25, At 00:37 (21 minutes into exceedance), the
operator believed he had capped sufficient generation to recover ACE within the Baal high
limit, however, the cantrol center experienced multiple telemetry failures that were |ater
attributed to server maintenance that was not appropriately coordinated, Telemetry was
BAALHigh 6/8/110:17 6/8/L1 0:50 MDT 34 0 0 restored at 00:48, and the operator immediately recognized that he had not capped enough
generation to recover ACE within the Baal High limit - he immediately capped additional
generation, but the units did not respond quickly enough to recover within the 30-minute limit.
Mote - ACE was within Ly from 00:25 an.
BASL High £/7/11 2317 &/7/11 23:52 MST 36 1] 1] & scheduled time correction of 60,02 was in progress,
BAAL Lo g/26/11 10:07 /26,11 10:43 MST 42 1] 1] & scheduled time correction of 59,98 was in progress,
) &n Under-voltage Load Shedding event occurred where approximately 450 MW was shed. Load
BasL High 6/5/11 2320 6/5/11 2351 MST 32 0 0

was not restared quick enough to avoid exceeding BAaL for less than 20 minutes,




Limit Exceeded

Balancing Authority ACE Limit
Proof-of-Concept Field Trial

. . Total duration . .
{Enterone of | Clock-minute of ACE | Clock-minute of ACE § ACE Eventassociated | Eventassociated
0
the following: |exceeding the BAAL or| returning within the dineth witha DCS-  |with aresource loss
exceeding the
BAAL high, ATL (mim/dd/yy BAAL or ATL BMLnrgATL Reportable other than a DCS-
BAAL low, ATL hh:mm) {mm/ddfyy hh:mm) | Time (minutes) Event? {0=No, | Reportable Event?
high, ATL low) Zone 1=Yes) {0=No, 1=Yes) Brief explanation of circumstances and notahle actions taken if applicable
The system operator requested its marketing department sell power to reduce ACE which has a
B&AL High £/19/11 5.04 £/19/11 5:41 MST 38 0 0 time lag hefore it actually occurs. Therefore, he ordered that remote generation be lowered
and was informed that it was already at its minimum value,
All three of these events shared a common cause, When transitioning from off-peak to on-peak
the area net schedule changes dramatically. In order to prepare for the large schedule change,
concurrent with getting ready for a large early morning load ramp up, many generators are held
BASL High £/5/11 5:37 g/5/11 6:01 FOT a5 1] 1] inon-line, Unfortunately, those units must be held at minimum output meaning little down
regulation exists. Hence, the BAis over-generating inthe hour befare transition to on-peak.
This, coupled with system frequency being high at the same time makes for a relatively small
BaaL limit, Due to the high frequency, Ba&is pushed into a BAAL violation.
BAAL High 6/8/11 5:31 6/8/11 f:07 POT 37 0 0 SAME A5 ABCWE
BAAL High 6,/10/11 5:22 6/10/11 5:59 POT 38 0 0 SAME A5 ABCWE
Resource Operations was importing 320MW over the midnight ramp, In addtion, load had
) dropped 225MW during the time period. Most of the generation decrease had to be absorhed
B&AL High &/6/11 2354 6/7/11 0:25 MST 28 0 0 ) ) _ _ o )
by slow resonsive coal units. &lso, the interconnection frequency deviation (80.02-60.05) during
the time period considerably narrowed the BAAL margin.
Overgeneration condition for HE 0600, Ramped in too much energy from 4:50 to 5:10 and did
B&AL High &/14/11 509 6/14/11 5:38 PRT 30 0 0 nat have enough generation to back down and load did not increase as quickly as expected.
Eventually backed off BA units to reduce overlay transfer from BAto BA,
Generator slow to ramp up to meet load and schedules for HE 11:00, All other generation
BAAL Lo £/15/11 9:30 £/15/1110:14 PRT 45 0 0 sources were |oaded except for reserve supply. Plant eventually ramped up to meet
schedules,
Generator slow to ramp down to meet |oad and schedules for HE 12:00. &Il other generation
BASLHigh £/30/11 10:48 6730711 11:18 FFT 31 1] 1] sources were at minimum loading levels, 6/30/2011, Flant eventually ramped down 200 mw

plus torestore ACE,
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