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Appendix A, E:~hibit 4 - NEEM Wind Shapes (Exiscine Units and New Installations) 
Wall:.ng for a re~ed table wilh updated NEEM regions. resot1ed 1ccord1ng to Elload. and lllCiudUlg data for missing entnes as noted by CRA and other m.ss•ng 
No change for BAU sensitivities 
PflEX~ ------------
SOrted into toad blodl.s based on a EIC toad in 2006. 

Wind Capaci ty Factors by Block - Eastern Interconnection 
Blanks indicate no omhore/offshore w;nd 

Exhibit BPR-7 

ONSHORE WIND Class 4+ Shoulder VVinter Annual 

NEEM R ion 

ENT 
FRCC 

IE SO 

MAPP_CA 
MAPP_US 

MISO_IN 

MISO_MI 

MISO_MO-IL 

MISO_W 

MISO_WJMS 

NE 

NEISO_CT 

NEISO_MA 

NEISO_ME 

NEISO_NH 

NEISO_RI 
NEISO_VT 

NEISO (Nole B) 

NonRTO_Mid'west 

NYISO_A-F 
NYISO_G-1 
NYISO_J-K 

PJM_E 

PJM_ROM 

PJM_ROR 

SOCO (Nolo A) 

SPP_N 
SPP_S 

TVA 
VACAR 

Capaci1y 
Hou~ 10 25 75 100 200 300 400 500 800 1262 25 200 600 900 1203 25 100 400 700 935 Factor 

Year 81 82 83 84 85 B6 87 88 89 810 81 1 812 813 814 815 816 817 818 819 820 

All 14% 9% 13% 13% 13% 17% 18% 22% 27% 34% 17% 30% 30% 36% 47% 41% 40% 36% 38% 46% 

All 

All 45% 32% 21% 20% 20% 19% 20% 20% 23% 22% 25% 33% 32% 33% 33% 39% 37% 38% 36% 33% 

All 45% 32% 21% 20% 20% 19% 20% 20% 23% 22% 25% 33% 32% 33% 33% 39% 37% 38% 36% 33% 
All 19% 29% 26% 29% 26% 26% 32% 35% 37% 40% 31% 38% 40% 40% 44% 64% 54% 50% 43% 45% 

All 41% 30% 26% 19% 21% 21% 21% 22% 25% 26% 44% 37% 34% 35% 36% 59% 39% 42% 42% 48% 

All 63% 46% 24% 21% 21% 20% 20% 20% 23% 24% 30% 29% 29% 31% 32% 64% 44% 47% 44% 43% 

All 41% 32% 23% 19% 20'14> 22% 23'14> 25'14> 27'14> 29% 53% 40% 36% 37% 41% 59% 44% 42% 41% 49% 

All 28% 35% 27% 27% 25% 24% 30% 35% 35% 39% 28% 36% 37% 40% 41% 56% 51% 42% 39% 42% 

All 59% 40% 23'14> 20% 20% 21% 22% 25% 27% 30% 31% 32% 30% 33% 38% 67% 46% 41% 38% 43% 

All 25% 36% 29% 24% 25% 26% 30% 36% 35% 39% 26'14> 37'14> 41% 43% 46'14> 60% 53% 48% 45% 48% 

All 29% 23% 21% 18% 19'14> 21% 16% 17'14> 21% 22% 31% 30% 28% 27% 28% 44% 41% 38% 34% 35% 

AU 36% 26% 25% 20% 22% 23% 18% 20% 25% 26% 36% 34% 32% 31% 32% 54% 47% 42% 40% 41% 
AU 27% 17% 19% 20% 22% 25% 20% 21 % 27% 29% 43% 39% 32% 35% 38% 58% 49% 46% 44% 47% 

All 38% 21% 19% 18% 20% 22% 18% 19% 26% 29% 40% 37% 34% 35% 36% 57% 48% 46% 45% 45% 

All 38% 23% 20% 17% 19% 19% 15% 14% 19% 19% 32% 22% 21% 22% 24% 32'14> 31% 30% 29% 29% 

All 49% 28% 22% 19% 21% 23% 19% 20% 28% 30% 39% 36% 36% 35% 36% 56% 49% 49% 47% 47% 

All 0.36 0.21 0.2 0.19 0 .21 0.24 0.19 0 .2 0 .27 0.29 0.41 0.37 0.34 0.35 0.37 0.57 0.49 0 .46 0.45 0.46 

All 5% 9% 16% 12% 14% 14% 15% 15% 19% 22% 17% 25% 27% 26% 32% 34% 29% 33% 35% 41% 

All 59% 38% 27% 21% 21% 21% 18% 21% 26% 26% 35% 30% 34% 34% 35% 49% 48% 48% 49% 46% 

All 51% 40% 36% 30% 32% 33% 28% 26% 29% 26% 49% 37% 36% 35% 33% 52% 49% 44% 41% 43% 
All 50% 35% 32% 30% 32% 32% 28% 23% 27% 24% 51% 34% 33% 32% 32% 48% 42% 36% 38% 39% 

All 13% 11% 15% 14% 14'14> 16% 16% 16% 16% 18% 24% 25% 26% 25% 24% 39% 34% 30% 31 % 31% 

All 17% 17% 17% 13% 14% 16% 15% 17% 21% 21% 30% 26% 30% 30% 31% 52% 48% 43% 43% 43% 

All 38% 30% 22% 17% 18% 19% 19% 21% 25% 25% 40% 33% 32% 33% 35% 62% 43% 44% 43% 46% 

All 5% 4% 9% 11% 10% 11% 13% 15% 22% 26% 11% 32% 31% 28% 40% 27% 30% 33% 36% 47% 

All 60% 40% 28% 31% 30% 29% 31% 34% 33% 38% 39% 38% 38% 45% 47% 46% 44% 37% 39% 4 5% 

All 64% 41% 27% 33% 33% 29% 30% 32% 32% 38% 38% 38% 37% 46% 49% 46% 42% 38% 39% 45% 

All 5% 4% 9% 11% 10% 11% 13% 15% 22% 26% 11% 32% 31% 28% 40% 27% 30% 33% 36% 47% 

All 18% 12% 25% 28% 22% 23% 25% 22% 25% 23% 15% 29% 31% 30% 35% 42% 35% 35% 35% 39% 

(ca lcula1cd 
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Note A: CRA shows no Class 4+ wind resource for SOCO but ReEDs has 8 MW. W nd shape vakJes based on TVA. 
Note B:Values shown below were calculated two ways. One set is we}ghted based on CRA use of all wind sites in NEISO from E'MTS. An alternative weights amounts based on the 
Slale-weighted NEISO 0.36 0.21 0.2 0.19 0.21 0 .24 0.19 0.2 0.27 0.29 0.41 0.37 0.34 0.35 0.37 0.57 0.49 0.48 0.45 0 .46 0.336 

EWIT5-weighled NEISO 

OFFSHORE WIND 

NEEM R ion 
ENT 

FRCC 

IESO 

MAPP_CA 
MAPP_US 

MISO_IN 
MISO_MI 

MISO_MO-IL 

MISO_W 

MISO_WJMS 
NE 

NEISO_CT 
NEISO_MA 

NEISO_ME 
NEISO_NH 

NEISO_RI 

NEISO_VT 

NonRTO_Midwest 
NYISO_A·F 

NYISO_G·I 

NYISO_J-K 

PJM_E 

PJM_ROM 
PJM_ROR 

soco 
SPP_N 

SPP_S 

TVA 
VACAR 

Hours 10 
Year 81 

AU 

All 

Summer ShouSder Wnler 

25 75 100 200 300 400 500 800 1262 25 200 600 900 1203 25 100 400 700 935 
82 83 84 85 B6 87 B8 89 810 811 812 813 814 815 816 817 8 18 819 820 

All 0.68 0.44 0.25 0.26 0 .26 0.25 0.22 0 .26 0.32 0.32 0.36 0.38 0.41 0.43 0.42 0.42 0.48 0.5 0.5 47% 

All 

All 

All 66% 48% 29% 21 % 24% 24% 24% 27% 25% 25% 64% 44% 38% 40% 40% 59% 43% 43% 42% 48% 

All 48% 45% 34% 26% 28% 27% 30% 29% 30% 30% 41% 37% 34% 36% 37% 69% 50% 49% 46% 44% 

All 

All 

All 46% 41% 33% 27% 27% 26% 31% 29% 28% 30% 45% 35% 31% 35% 36% 63% 44% 41% 38% 40% 

All 

All 0.72 0.53 0.44 0 .38 0.36 0.36 0 .29 0.25 0.31 0.23 0.64 0.37 0 .39 0.35 0.32 0.62 0 .54 0.48 0.46 43% 

All 74% 59% 52% 45% 44% 46% 40% 37% 43% 40% 73% 41% 46% 44% 45% 65% 53% 54% 55% 52% 

All 53% 38% 42% 44% 48% 43% 37% 33% 41% 35% 56% 40% 39% 39% 36% 60% 49% 45% 47% 45% 

All 0.57 0.4 0.4 0.35 0.41 0.36 0.3 0.3 0.36 0.32 0.43 0.36 0.37 0.35 0.34 0.58 0.49 0.43 0.4 3 42% 

All 0.81 0.65 0.52 0.5 0.5 0.45 0.41 0.35 0.39 0.33 0.75 0.4 0.44 0.43 0.4 0.64 0.55 0.52 0.52 48% 

All 

All 
All 68% 44% 25% 26% 26% 25% 22% 26% 32% 32% 36% 38% 41% 43% 42% 42% 48% 50% 50% 47% 

All 

M -~~~~~~~~~~u~~~~~~~~ 
All 57% 49% 42% 43% 44% 44% 42% 35% 37% 31% 67% 40% 44% 43% 41% 64% 53% 47'11. 51% 46% 

All 36% 41% 37% 42% 39% 42% 40% 34% 35% 30% 61% 36% 41% 41% 41% 57% 47% 44% 49% 46% 

All 30% 32% 35% 38% 36% 36% 37% 31% 32% 29% 49% 40% 41% 40% 41% 52% 45% 42% 46% 45% 

All 
All 

All 
All 

All 0.45 0.27 0.44 0.5 0.4 0.41 0.4 0.36 0.35 0.3 0.23 0.41 0.42 0.42 0.44 0.51 0 .48 0.42 0.42 42% 

~XJlABIT,;'G 

I A-flru:A.,,.,j 7 

0.321 

0.38 

0.35 

0.357 
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0 .399 
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0.38 a 
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0.414 
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Exhibit BPR-7 

a- IESO data used 

·eRA should make an exptana110n In report that more fully gives the meamng of footnote 8 on NREL wM data source (•nstead of JUSt 58ylng "EVv1TS1 For example. 

Proposed Class 3 \Mnd Shapes- Based on calculating ratio of Class 3 avg CF (32'%) 10 the weighted avg CF for Class 4+ (Class 4•36'%, Class 5=•1 .8%, Class 6=4-4'%, 

ONSHORE WIND Class 3 
Win I 
er Annual 

Capacily 

~----------------~H~o~u~~~·~o--~2~5~~7~5--~100~~200~~3~oo~~400~~~~~6~oo~~1~~~2~25~~200~~oo~o~~~~-1~~~3~2~5~~·oo~-4~00~~7~o~o~9~35~~~~~~~ 

Summ 
er 

Shout 
der 

NEEM Region 

ENT 
FRCC (Note A) 
IESO (Note B) 
MAPP _ CA (Note B) 

MAPP_US 

MISO_tN 

MISO_MI 
MISO_MO_IL 

MISO_W 
MISO_WUMS 

NE 

NEISO_CT 

NEISO_MA 

NEISO_ME 

NEISO_NH 

NEISO_RI 

NEISO_VT 
NEISO (Note D) 
NonRTO_Midwest 
NYISO..}\·F 
NYISO_G· I 
NYISO_J·K 

PJM_E 
PJM_ROM 

PJM_ROR 
SOCO (Note C) 
SPP_N 

SPP_S 

TVA 
VACAR 

Year B1 B2 B3 B4 85 BO B7 88 89 810 811 8t2 B13 B14 8 15 818 B17 818 B19 B20 
All 0.12 0.08 0.12 0 .11 0.12 0.15 0.14 0.19 0.24 0.3 0. 15 0.26 0.26 0.32 0.41 0.36 0 .35 0.32 0.33 0.41 

All --------------------All #N/A INIA INIA liN/A INIA INIA #NIA INIA #NIA #NIA INIA INIA #NIA #NIA #NIA #NIA INIA INIA INIA #NIA 
All IN/A INIA #NIA INIA INIA INIA #NIA INIA #NIA INIA INIA INIA #N/A #NIA INIA INIA INIA INIA INIA INIA 

AP 0.18 0.25 0.24 0.25 0.23 0.22 0.28 0.3 0.31 0.34 0.27 0.32 0.34 0.34 0.37 0 .55 0.48 0.42 0.37 0.39 
All 0.38 0.~ 0.23 0.17 0.16 0.19 0.18 0.2 0 .22 0.23 0.39 0.33 0.3 0.31 0.34 0 .52 0.34 0.38 0.37 0.42 

All 0.58 0.4 0.21 0.18 0.18 0 .18 0.18 0.18 0 .2 0.21 0.27 0.25 0.~ 0.27 0.28 0 .56 0.39 0.41 0.39 0.38 
All 0.37 0.28 0.21 0.18 0.18 0 .2 0.2 0.22 0 .24 0.28 0.47 0.38 0.32 0.33 0.37 0.52 0.39 0.37 0.37 0.43 

All 0.24 0.29 0.23 0.23 0.21 0 .2 0.25 0.29 0 .29 0.33 0.24 0.3 0.31 0.34 0.35 0.47 0.43 0 .38 0.33 0.35 
All 0.51 0.35 0.2 0.17 0 .17 0.18 0.19 0.22 0.23 0.26 0.27 0.28 0.~ 0.;1g 0.33 0.58 0.4 0 .35 0.33 0.38 

All 0.22 0.31 0.~ 0.21 0 .22 0.23 0.28 0.32 0.31 0.34 0.25 0.32 0.38 0.36 0.41 0.53 0.47 0.42 0.39 0.42 

All 0.24 0.19 0.18 0.15 0.16 0.17 0.14 0 .14 0.17 0.18 0.26 0.25 0.23 0.23 0.23 0.37 0.34 0.3 0.28 0.29 

All 0.3 0.21 0.21 0.17 0.18 0.19 0.15 0.18 0.21 0.21 0 .31 0.26 0.27 0.~ 0.27 0.45 0 .39 0.35 0.33 0 .34 

All 0.22 0.14 0.18 0.17 0. 18 0.2 0.17 0.17 0.22 0.24 0 .38 0.32 0.27 0.29 0.32 0.48 0 .41 0.38 0.38 0 .39 

All 0.32 0.17 0.16 0 .15 0.17 0.18 0.15 0.18 0.22 0.24 0 .33 0.31 0.28 0.29 0.3 0.47 0.4 0.38 0.37 0.38 

All 0.31 0.19 0.17 0.14 0.18 0.16 0.12 0.12 0.18 0.16 0.~ 0.18 0.18 0.18 0.2 0.27 0.28 0.25 0.24 0.24 
All 0.4 0.21 0.16 0.18 0.17 0.19 0.18 0.18 0.23 0.25 0.32 0.3 0.3 0.29 0.3 0.47 0.41 0.41 0.39 0.39 
All 0.3 0.17 0.17 0.18 0.18 0.2 0.18 0.17 0 .22 0.24 0.34 0.31 0.28 0.29 0 .3 0.47 0.4 0 .38 0.37 0.38 
All 0.05 0.08 0 .14 0.1 0.12 0 .12 0.13 0.13 0 .18 0.19 0.15 0.21 0.23 0.22 0.28 0 .29 0.25 0.28 0.3 0.35 
All 0.5 0.32 0.23 0.18 0.18 0 .18 0.15 0.18 0 .22 0.22 0.3 0.25 0.;1g 0.29 0.3 0 .42 0.41 0.41 0.41 0.39 
All 0.42 0.33 0.3 0.24 0.28 0 .27 0.21 0.21 0 .24 0.21 0.4 0.31 0.29 0.29 0.27 0.43 0.4 0.38 0.34 0.38 

All 0.44 0.31 0.28 0.28 0.28 0 .28 0.24 0.21 0 .24 0.21 0.45 0.3 0.29 0.28 0.29 0.43 0.37 0.33 0.34 0.35 

All 0.12 0.1 0.13 0.12 0.13 0.14 O.U 0.1 4 0.18 0.14 0.21 0.22 0.23 0.22 0.21 0.35 0.3 0.28 0.28 0.27 

All 0.14 0.14 0.14 0.11 0.12 0.14 0.13 0.14 0.18 0.18 0.28 0.22 0.25 0.25 0.~ 0.45 0.41 0.37 0.37 0.38 

All 0.32 0.~ 0.19 0.15 0.15 0.18 0.16 0 .18 0.21 0.21 0.33 0.28 0.27 0.28 0 .3 0.52 0.38 0.37 0.36 0.39 
All 0.04 0.03 0.08 0.09 0.08 0.09 0.11 0 .13 0.16 0.21 0.09 0.~ 0.~ 0.23 0 .32 0.22 0.24 0.27 0.3 0.39 

All 0.5 0.33 0.24 0 .28 0.26 0.24 0.26 0 .29 0.28 0.32 0.33 0.32 0.32 0.38 0 .4 0.38 0.37 0.31 0.32 0.38 

All 0.58 0.38 0.24 0.29 0.29 0.25 0.26 0 .29 0.26 0.33 0.33 0.33 0.32 0.4 0 .43 0.41 0.38 0.34 0.34 0 .4 

All 0.04 0.03 0.08 0.09 0.08 0.09 0.11 0.13 0.16 0.21 0.09 0.~ 0.26 0.23 0.32 0.22 0.24 0.27 0.3 0.39 

All 0.15 0.1 0.21 0.23 0.18 0.19 02 0.18 0.21 0.19 0.13 0.24 0.26 0.25 0.29 0.35 0.29 0.29 0.29 0.33 
Note A: FRCC has no Class 3 capacfty 
Note 8 : IESO and MAPP _CA are not in ReEDS data. Ttle ir capacity potentia l is left at CRA values in Class 4+ 
Note C: CRA has no wind shape for Class 4+ rn SOCO so using TVA wind shapes 
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#DIVIO! 
INIA 
IN IA 
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0.27 
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0.28 

0.27 

0.19 

0.28 
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0.22 
0.28 
0.28 
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0.24 
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0.24 
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0.34 

0.24 
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Note 0 : ~s with the Clase 4+ data above. two values were calculated. The EVv1TS-welghted sot is based on ratioJng the we ighted values CRA used from all wind sites in _ 
1 

State-we~ghl~ NEISO 0.3 0.17 0.17 0.18 0.18 0.2 0.16 0.17 0 .22 0.24 0.34 0.3 1 0.28 0.29 0 .3 0.47 0.4 0.38 0.37 0.38 1 0.279 
EWITS.s"e weight~ NEISO 0.266 
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