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Future Capacity Requirements 2008-2027
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Full Constrained Case
Annual Gen Weighted LMPAnnual Gen Weighted LMP



Potential Congestion Relief $M/yr

IMO, $1,143

MISO, $5,808
SE, $4,288

SPP, $1,162

NYISO $2 908

PJM, $6,679
MAPP, $1,131

NYISO, $2,908



Generation Difference:
Full Copper Sheet and Full Constrained CasesFull Copper Sheet and Full Constrained Cases

Positive: Generation Increase
Negative: Generation Decrease



West to East Interface Flows OH-PA

25000

20000

15000

M
W

5000

10000

0

5000

Jan    Feb     Mar     Apr    May     Jun   Jul     Aug     Sep     Oct     Nov    Dec   

0 720 1440 2160 2880 3600 4320 5040 5760 6480 7200 7920 8640

Hour of the Year



West to East Flow with HVDC
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Transmission and Substation Costs per Mw-mile by Transmission Voltage And Type of 
Construction
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Final Skeleton – EI OverlayMTEP08
October 5, 2007

Overlay for 
Step 4 Analysis



 Potential Benefits from Expansion $M/yr

SE $652 IMO $418

MAPP $21

NYISO $96

SPP $71

MISO $3 642

MAPP $21

MISO $3,642

PJM $2,027



Remaining Congestion With Transmission Expansion

MISO $2 166
IMO, $725

MISO, $2,166

SE, $3,636

PJM, $4,652
SPP, $1,091

MAPP, $1,110NYISO, $2,812



Full Constrained Case
with EI Annual Gen Weighted LMPwith EI Annual Gen Weighted LMP



Full Constrained Case
Annual Gen Weighted LMPAnnual Gen Weighted LMP





Top Binding Constraints – EI OverlayTop Binding Constraints EI Overlay

Total Binding Total Shadow
Hours Price (k$/MW ) AreaTop 10 Binding Constraints outside of MISO Hours Price (k$/MW ) Area

01DOUBS      20459 01AQUEDT     20456   330 4881 3043.8 PJM
01DOUBS      20105       01DOUBS      20459       1 1354 2581.14 PJM
NEW ROAD6     50403     6W .NROAD     98414      1 4866 2214.78 SPP
PLAT T#1     79593      W ILLIS E     79595       1 8035 1556.87 NYISO
MED-LDG3     58773    MED-LDG4     58774     1 3305 1522.73 SPP
W HITPAIN 15 W HITPAN3 4601 1 2026 1454 97 PJM

Top 10 Binding Constraints outside of MISO

W HITPAIN        15      W HITPAN3      4601       1 2026 1454.97 PJM
MANOR         3071      MILLW OOD      3104     363 1132 1259.23 PJM
NIAGAR2W      79592      PA27 REG     81516      1 4538 1057.59 NYISO-IMO
CRAIGJT4     54015      ASHW EST4     53226      19 4956 957.17 SPP
INTERFACE ISONE - CAPITAL                    10            1 8435 861.17 ISONE

Total Binding Total Shadow
Hours Price (k$/MW ) Area

MT VRNON     32328      ASHLEY       32334     216 1861 873.72 IP
CENTER 3     66791       JAMESTN3     63369        1 1451 494.92 OTP
PR ISLD3     60105       REDROCK3     60236      209 5783 445.83 NSP
08W HITST     25380       16GUION      27821     255 2026 362.59 PSI-IPL

Top 10 Binding Constraints in MISO

CENTER 4     66751       HESKETT4     67342        1 910 288.29 OTP-MDU
QUAD ;       36382     ROCK CK3     34036       1 2384 222.66 ALTW -COED
QUAD ;       36382     ROCK CK3     34036     273 3251 195.78 ALTW -COED
EASTDALE     33307       E SPFLD      33158     197 687 142.32 AMREN
DUCK CRK     33161       IPAVA        30788        1 755 119.53 AMREN
MNVLTAP4     60150       GRANITF4     66550       1 279 113.52 NSP-W APA



ConclusionConclusion

• A process has been implemented thatA process has been implemented that 
produces transmission expansion 
conceptual plans that appear to beconceptual plans that appear to be 
economically supportable from benefits 
derived from the existing energy marketsderived from the existing energy markets.

• A transmission system for a 20% wind 
energy for the MISO footprint wasenergy for the MISO footprint was 
developed.



Four Modes of Wind Energy Cost 
C id iConsiderations

• Wind penetration less than 10%-local-local- business as usual
Local Wind generation delivering to local load– Local Wind generation delivering to local load

– Local utility pays for the capital costs and the transmission 
– Generation is curtailed for constraints

• Wind penetration between 10% and 13%
L l ti t d t d t i i t bt i ill i t– Local generation to mandates and transmission to obtain ancillary services to 
control the load- MISO is entering this stage.

• Wind level greater than 13% with mandates
– Transmission is built to export the surplus to the highest priced markets

Thi i th JCSP k– This is the JCSP work
• Wind levels beyond local mandates for the supply area- 20% nationally

– Remote generation, delivered by transmission under contract
– Receiver pays for the 

C it l t f i d ti• Capital cost of wind generation
• Transmission to deliver
• About an 11% ( 30% vs 41%) capacity factor difference will pay for the transmission 

from South Dakota to New Jersey.
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