
Appendix A, Exhibit 4 - NEEM Wind Shapes (Existing Units and New Installations)

No change for BAU sensitivities 
1-9. (Ex Gen)

Annual

Hours 10 25 75 100 200 300 400 500 800 1262 25 200 600 900 1203 25 100 400 700 935
Capacity 
Factor

NEEM Region Year B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19 B20
(calculated
)

ENT     All 14% 9% 13% 13% 13% 17% 16% 22% 27% 34% 17% 30% 30% 36% 47% 41% 40% 36% 38% 46% 0.34

FRCC All 0

IESO All 45% 32% 21% 20% 20% 19% 20% 20% 23% 22% 25% 33% 32% 33% 33% 39% 37% 38% 36% 33% 0.29

MAPP_CA All 45% 32% 21% 20% 20% 19% 20% 20% 23% 22% 25% 33% 32% 33% 33% 39% 37% 38% 36% 33% 0.29

MAPP_US All 19% 29% 28% 29% 26% 26% 32% 35% 37% 40% 31% 38% 40% 40% 44% 64% 54% 50% 43% 45% 0.4

MISO_IN All 41% 30% 26% 19% 21% 21% 21% 22% 25% 26% 44% 37% 34% 35% 38% 59% 39% 42% 42% 48% 0.33

MISO_MI All 63% 46% 24% 21% 21% 20% 20% 20% 23% 24% 30% 29% 29% 31% 32% 64% 44% 47% 44% 43% 0.3

MISO_MO-IL All 41% 32% 23% 19% 20% 22% 23% 25% 27% 29% 53% 40% 36% 37% 41% 59% 44% 42% 41% 49% 0.35

MISO_W All 28% 35% 27% 27% 25% 24% 30% 35% 35% 39% 28% 36% 37% 40% 41% 56% 51% 42% 39% 42% 0.38

MISO_WUMS All 59% 40% 23% 20% 20% 21% 22% 25% 27% 30% 31% 32% 30% 33% 38% 67% 46% 41% 38% 43% 0.33

NE All 25% 36% 29% 24% 25% 26% 30% 36% 35% 39% 28% 37% 41% 43% 46% 60% 53% 48% 45% 48% 0.4

NEISO_CT All 29% 23% 21% 18% 19% 21% 16% 17% 21% 22% 31% 30% 28% 27% 28% 44% 41% 36% 34% 35% 0.26

NEISO_MA All 36% 26% 25% 20% 22% 23% 18% 20% 25% 26% 38% 34% 32% 31% 32% 54% 47% 42% 40% 41% 0.31

NEISO_ME All 27% 17% 19% 20% 22% 25% 20% 21% 27% 29% 43% 39% 32% 35% 38% 58% 49% 46% 44% 47% 0.34

NEISO_NH All 38% 21% 19% 18% 20% 22% 18% 19% 26% 29% 40% 37% 34% 35% 36% 57% 48% 46% 45% 45% 0.33

NEISO_RI All 38% 23% 20% 17% 19% 19% 15% 14% 19% 19% 32% 22% 21% 22% 24% 32% 31% 30% 29% 29% 0.22

NEISO_VT All 49% 26% 22% 19% 21% 23% 19% 20% 28% 30% 39% 36% 36% 35% 36% 56% 49% 49% 47% 47% 0.34

NEISO (Note B) 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 0.336

NonRTO_Midwest All 5% 9% 16% 12% 14% 14% 15% 15% 19% 22% 17% 25% 27% 26% 32% 34% 29% 33% 35% 41% 0.26

NYISO_A-F All 59% 38% 27% 21% 21% 21% 18% 21% 26% 26% 35% 30% 34% 34% 35% 49% 48% 48% 49% 46% 0.33

NYISO_G-I All 51% 40% 36% 30% 32% 33% 26% 26% 29% 26% 49% 37% 36% 35% 33% 52% 49% 44% 41% 43% 0.34

NYISO_J-K All 50% 35% 32% 30% 32% 32% 28% 23% 27% 24% 51% 34% 33% 32% 32% 48% 42% 38% 38% 39% 0.32

PJM_E All 13% 11% 15% 14% 14% 16% 16% 16% 18% 16% 24% 25% 26% 25% 24% 39% 34% 30% 31% 31% 0.23

PJM_ROM All 17% 17% 17% 13% 14% 16% 15% 17% 21% 21% 30% 26% 30% 30% 31% 52% 48% 43% 43% 43% 0.28

PJM_ROR All 38% 30% 22% 17% 18% 19% 19% 21% 25% 25% 40% 33% 32% 33% 35% 62% 43% 44% 43% 46% 0.32

SOCO (Note A) All 5% 4% 9% 11% 10% 11% 13% 15% 22% 26% 11% 32% 31% 28% 40% 27% 30% 33% 36% 47% 0.29

SPP_N All 60% 40% 28% 31% 30% 29% 31% 34% 33% 38% 39% 38% 38% 45% 47% 46% 44% 37% 39% 45% 0.39

SPP_S All 64% 41% 27% 33% 33% 29% 30% 32% 32% 38% 38% 38% 37% 46% 49% 46% 42% 38% 39% 45% 0.39

TVA All 5% 4% 9% 11% 10% 11% 13% 15% 22% 26% 11% 32% 31% 28% 40% 27% 30% 33% 36% 47% 0.29

VACAR All 18% 12% 25% 28% 22% 23% 25% 22% 25% 23% 15% 29% 31% 30% 35% 42% 35% 35% 35% 39% 0.3

State-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 0.46 0.45 0.46 0.336

EWITS-weighted NEISO 34% 21% 21% 19% 21% 23% 19% 20% 26% 27% 40% 36% 32% 33% 35% 54% 47% 44% 42% 44% 0.321

OFFSHORE WIND
Hours 10 25 75 100 200 300 400 500 800 1262 25 200 600 900 1203 25 100 400 700 935

NEEM Region Year B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19 B20

ENT     All

FRCC All

IESO 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% 0.38

MAPP_CA All

MAPP_US All

MISO_IN All 66% 48% 29% 21% 24% 24% 24% 27% 25% 25% 64% 44% 38% 40% 40% 59% 43% 43% 42% 48% 0.35

MISO_MI All 48% 45% 34% 26% 28% 27% 30% 29% 30% 30% 41% 37% 34% 36% 37% 69% 50% 49% 46% 44% 0.357

MISO_MO-IL All

MISO_W All

MISO_WUMS All 46% 41% 33% 27% 27% 26% 31% 29% 28% 30% 45% 35% 31% 35% 36% 63% 44% 41% 38% 40% 0.338

NE All

NEISO_CT All 0.72 0.53 0.44 0.38 0.38 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% 0.35

NEISO_MA All 74% 59% 52% 45% 44% 46% 40% 37% 43% 40% 73% 41% 46% 44% 45% 65% 53% 54% 55% 52% 0.456

NEISO_ME All 53% 38% 42% 44% 48% 43% 37% 33% 41% 35% 56% 40% 39% 39% 36% 60% 49% 45% 47% 45% 0.399

NEISO_NH All 0.57 0.4 0.4 0.35 0.41 0.36 0.3 0.3 0.36 0.32 0.43 0.38 0.37 0.35 0.34 0.58 0.49 0.43 0.43 42% 0.365

NEISO_RI 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% 0.427

NEISO_VT All

NonRTO_Midwest All

NYISO_A-F All 68% 44% 25% 26% 26% 25% 22% 26% 32% 32% 36% 38% 41% 43% 42% 42% 48% 50% 50% 47% 0.38 a

NYISO_G-I All

NYISO_J-K All 71% 0.58 0.48 0.49 0.48 0.45 0.42 0.33 0.37 0.29 0.67 0.4 0.44 0.42 0.38 0.65 0.55 0.49 0.49 46% 0.407

PJM_E All 57% 49% 42% 43% 44% 44% 42% 35% 37% 31% 67% 40% 44% 43% 41% 64% 53% 47% 51% 46% 0.414

PJM_ROM All 38% 41% 37% 42% 39% 42% 40% 34% 35% 30% 61% 36% 41% 41% 41% 57% 47% 44% 49% 46% 0.396

PJM_ROR All 30% 32% 35% 38% 36% 38% 37% 31% 32% 29% 49% 40% 41% 40% 41% 52% 45% 42% 46% 45% 0.381

SOCO    All

SPP_N All

SPP_S All

TVA All

VACAR 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 0.46 0.42 0.42 42% 0.394

Note A: CRA shows no Class 4+ wind resource for SOCO but ReEDs has 8 MW. Wind shape values based on TVA.
Note B:Values shown below were calculated two ways. One set is weighted based on CRA use of all wind sites in NEISO from EWITS. An alternative weights amounts based on the 

Summer Shoulder Winter

From "Future 1 Modeling Assumptions" at http://eipconline.com/Modeling_Results.html

Waiting for a revised table with updated NEEM regions, resorted according to EI load, and including data for missing entries as noted by CRA and other missing 

Sorted into load blocks based on a EIC load in 2006.

Wind Capacity Factors by Block - Eastern Interconnection
(Blanks indicate no onshore/offshore wind potential in the region)
ONSHORE WIND Class 4+ Summer Shoulder Winter
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a - IESO data used

ONSHORE WIND Class 3
Summ
er

Shoul
der

Wint
er Annual

Hours 10 25 75 100 200 300 400 500 800 1262 25 200 600 900 1203 25 100 400 700 935
Capacity 
Factor

NEEM Region Year B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19 B20
(calculated
)

ENT 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 0.3
FRCC (Note A) All ##### #### #### #### #### #### #### #### #### #### #### #### #### #### #### #### #### #### #### #### #DIV/0!
IESO (Note B) All #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
MAPP_CA (Note B) All #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

MAPP_US All 0.16 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 0.46 0.42 0.37 0.39 0.34

MISO_IN All 0.36 0.26 0.23 0.17 0.18 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 0.29

MISO_MI All 0.56 0.4 0.21 0.18 0.18 0.18 0.18 0.18 0.2 0.21 0.27 0.25 0.26 0.27 0.28 0.56 0.39 0.41 0.39 0.38 0.27
MISO_MO_IL All 0.37 0.28 0.21 0.16 0.18 0.2 0.2 0.22 0.24 0.26 0.47 0.36 0.32 0.33 0.37 0.52 0.39 0.37 0.37 0.43 0.31

MISO_W 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 0.36 0.33 0.35 0.32
MISO_WUMS 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 0.26 0.29 0.33 0.58 0.4 0.35 0.33 0.38 0.28

NE All 0.22 0.31 0.26 0.21 0.22 0.23 0.26 0.32 0.31 0.34 0.25 0.32 0.36 0.38 0.41 0.53 0.47 0.42 0.39 0.42 0.36

NEISO_CT 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 0.22

NEISO_MA All 0.3 0.21 0.21 0.17 0.18 0.19 0.15 0.16 0.21 0.21 0.31 0.28 0.27 0.26 0.27 0.45 0.39 0.35 0.33 0.34 0.25

NEISO_ME All 0.22 0.14 0.16 0.17 0.18 0.2 0.17 0.17 0.22 0.24 0.36 0.32 0.27 0.29 0.32 0.48 0.41 0.38 0.36 0.39 0.28

NEISO_NH All 0.32 0.17 0.16 0.15 0.17 0.18 0.15 0.16 0.22 0.24 0.33 0.31 0.28 0.29 0.3 0.47 0.4 0.38 0.37 0.38 0.27

NEISO_RI All 0.31 0.19 0.17 0.14 0.16 0.16 0.12 0.12 0.16 0.16 0.26 0.18 0.18 0.18 0.2 0.27 0.26 0.25 0.24 0.24 0.19

NEISO_VT All 0.4 0.21 0.18 0.16 0.17 0.19 0.16 0.16 0.23 0.25 0.32 0.3 0.3 0.29 0.3 0.47 0.41 0.41 0.39 0.39 0.28
NEISO (Note D) All 0.3 0.17 0.17 0.16 0.18 0.2 0.16 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 0.279
NonRTO_Midwest All 0.05 0.08 0.14 0.1 0.12 0.12 0.13 0.13 0.16 0.19 0.15 0.21 0.23 0.22 0.28 0.29 0.25 0.28 0.3 0.35 0.22
NYISO_A-F 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 0.29 0.29 0.3 0.42 0.41 0.41 0.41 0.39 0.28
NYISO_G-I All 0.42 0.33 0.3 0.24 0.26 0.27 0.21 0.21 0.24 0.21 0.4 0.31 0.29 0.29 0.27 0.43 0.4 0.36 0.34 0.36 0.28

NYISO_J-K All 0.44 0.31 0.28 0.26 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 0.28

PJM_E All 0.12 0.1 0.13 0.12 0.13 0.14 0.14 0.14 0.16 0.14 0.21 0.22 0.23 0.22 0.21 0.35 0.3 0.26 0.28 0.27 0.2

PJM_ROM All 0.14 0.14 0.14 0.11 0.12 0.14 0.13 0.14 0.18 0.18 0.26 0.22 0.25 0.25 0.26 0.45 0.41 0.37 0.37 0.36 0.24

PJM_ROR All 0.32 0.26 0.19 0.15 0.15 0.16 0.16 0.18 0.21 0.21 0.33 0.28 0.27 0.28 0.3 0.52 0.36 0.37 0.36 0.39 0.27
SOCO (Note C) All 0.04 0.03 0.08 0.09 0.08 0.09 0.11 0.13 0.18 0.21 0.09 0.26 0.26 0.23 0.32 0.22 0.24 0.27 0.3 0.39 0.24

SPP_N All 0.5 0.33 0.24 0.26 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 0.33

SPP_S All 0.56 0.36 0.24 0.29 0.29 0.25 0.26 0.29 0.28 0.33 0.33 0.33 0.32 0.4 0.43 0.41 0.36 0.34 0.34 0.4 0.34

TVA All 0.04 0.03 0.08 0.09 0.08 0.09 0.11 0.13 0.18 0.21 0.09 0.26 0.26 0.23 0.32 0.22 0.24 0.27 0.3 0.39 0.24

VACAR All 0.15 0.1 0.21 0.23 0.18 0.19 0.2 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 0.25

State-weighted NEISO 0.3 0.17 0.17 0.16 0.18 0.2 0.16 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 0.279
EWITS-site weighted NEISO 0.28 0.17 0.17 0.16 0.18 0.19 0.16 0.16 0.21 0.23 0.33 0.29 0.27 0.27 0.29 0.45 0.39 0.36 0.35 0.36 0.266

Note C: CRA has no wind shape for Class 4+ in SOCO so using TVA wind shapes
Note D: As with the Clase 4+ data above, two values were calculated. The EWITS-weighted set is based on ratioing the weighted values CRA used from all wind sites in 

The input assumptions contained herein reflect a joint assumptions development process between EIPC, EIPC stakeholders and CRA for purposes of EIPC capacity expan
As such, these inputs do not necessarily reflect the opinions or views of CRA or any individual EIPC stakeholder.

*CRA should make an explanation in report that  more fully gives the meaning of footnote 8 on NREL wind data source (instead of just saying “EWITS”). For example, 

Proposed Class 3 Wind Shapes - Based on calculating ratio of Class 3 avg CF (32%) to the weighted avg CF for Class 4+ (Class 4=36%, Class 5=41.8%, Class 6=44%, 

Note A: FRCC has no Class 3 capacity
Note B: IESO and MAPP_CA are not in ReEDS data. Their capacity potential is left at CRA values in Class 4+
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