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Energizing the

Transmission Study Processes

B Midwest ISO MTEP processes- _ _
http://www.midwestmarket.org/home+planning+expansion
planning+MTEP

Transmission Expansion-Appendix A-Next to be constructed
Top Congested Flow Gates

Generation Interconnection Studies and Agreements
Transmission Service Requests

Regional Transmission Outlet Study-Midterm-10+years

® PJIM-RTEP process
PJM-MISO Cross Border- Joins MTEP( MISO) and RTEP(PJM)

B Eastern Interconnection Planning Collaborative- U.S. and Canada-
long term 15+years

B SMART-http://www.smartstudy.biz/-input to RGOS
Green Power Express-ITC — in study phase-input to RGOS
B Eastern Wind Integration Transmission Study

DOE/NREL 20% and 30% national wind RPS-2010
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wd



MidwestIS

Canadian Participation

B Manitoba participates as a coordinating
member in the Midwest ISO Planning
processes

B EIPC is the only other planning process
iInvolving Canada

® The Midwest ISO participates in operation
discussions with the IESO but not Planning.

® Canada is included in the model building
processes with NERC. The Midwest ISO
uses the NERC models as a base.
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Energizing the Heartland

Some Transmission iIs Common to All Plans

Native Voltage

Native Voltage w/
DC
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Energiz
Transmission and Substation Costs per Mw-mile by Transmission Voltage And Type of
Construction
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Energizing the Heartland

Phase 1 Report
Strategic Midwest Area Renewable Transmission
(SMARTransmission) Study

Date: July 1, 2010



re 1-1: SMARTransmission Study Area

/
California ISO

Midwest!S**

Alberta Electric
System Operator Midwest ISO

Ontario Independent
Electricity System Operator

New Brunswick
System Operator

ISO New

England
New York ISO

PJM
Interconnection

Electric Reliability Southwest IRC

Council of Texas Power Pool ISORTO Counci
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Figure 1-3: 2029 Revised Conceptual EHV Transmission Alternative 3

7G5 KV LI
s HVDC Line
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2029 Revised Conceptual Alternative 5 - 765 kV
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| Nete: Actual line routing to be defermined later as part of delailed studies induding siling and permiting ptoooa.
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EASTERN WIND INTEGRATION
AND TRANSMISSION.STUDY:

Executive Summary and Project Overview

Prepared for:
The National Renewable Energy Laboratory

Prepared by:
EnerNex Corporation

January 2010
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Plant Size and Location
Scenario 2 (MW)

800 to 1,440 (85)
500to 800 (71)
1 300to 500 (138)
> 150to 300 (94)
* 100to 150 (137)

Figure 2-10. Installed capacity—Scenario 2
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Annualized Scenario Cost (LSS 2009. millions)
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MidwestIS

Energizing the Heartland

M Wind Capital Cost

= New Generation Capital Cost
® Transmission Cost

m IntegrationCost

® Wind Operational Cost

W Production cost
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Energizing the Heartland

4.4.1. Regional Generation Weighted LMP Changes
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Transmission Increases the Capacity Contribution on Peak for
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What Can Be Done with the
Surplus

B Reduce the generation
» Paying for the generation but not fuel

* Must have transmission to deliver renewable energy to the load. The
S_Kster_n was designed to deliver from the fuel generation that most
likely in another location.

Energizing the Heartlan

® Sell the surplus for a profit
» Profit helps reduce the generation payments

- Need to be able to deliver energy to the market- pay for transmission-
need above $6/MBTU to pay for transmission in the energ?/ market,
other products may allow justification of transmission with lower gas
prices.

* Need access to the markets- need a seller and a buyer pair

B Store the energy

« Use surplus off peak capacity to drive a CAES plant with a 50%
capacity factor- would work in the west today if gas were at $6/MBTU,
but gas is at $4.50/MBTU

d



Estimated 20 year present viaRwest's:
potential of diversity products for
the U.S.

B [oad diversity $76.3B
B Wind economic development-130,000 MW $85.0B
B Wind variability reduction 20% $15.9B
B Wind forecast error reduction 25% $6.8B
B Wind capacity credit $49.3B

M Electric price diversity $8/MBTU gas $30.6B
B Contingency response reduced reserve  $54.9B
B Total potential benefit $288.0B
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Potential Transmission
B The benefit to cost ratio 2.13:1

B The cost of the transmission is $135B
B Entry systems of 9000 MW $9B

B What projects could be possible?
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M

Maximum and Minimum Wind

reated by MISO Uging DOE wind data 433305 Hau 03 30

Simulated Maximum Power Output on
April 29, 0600 GMT for calendar year

Data provided though the DOE Eastern Wind Integration and Transm|SS|on Study

idwest!S

Energizing the Heartland

Craatad by MISO Using DOE Wind date 762103 Hey 12 7H

Simulated Minimum Power Output on
August 13, 1500 GMT for calendar year

2004 2004
2005 2006 2007 2008
MW [9% of NP % of NP % of NP % of NP
Nameplate Capacity (NP) 871
Actual Metered at Peak 1031 11.8%° 6862 66.5% ° 243 1.6%° 3514 11.7% *

! Midwest 1SO Peak Hour - August 3, 2005 16:00
% Midwest 1SO Peak Hour - July 31, 2006 16:00

® Midwest 1SO Peak Hour - August 8, 2007 16:00

* Midwest 1SO Peak Hour - July 29, 2008 16:00

22




Normalized Sigma

Wind Diversity

Midwest!S<*

Energizing the Heartland

Normalized 10 Min. Variability for 5 Regional Groups

0.07

0.06 -
0.05 ~

0.04

0.03 -

: A

0.02
0.01

o -

0

0.2 0.4 0.6 0.8

Production Level On Nameplate

1

w500 MW
s 5000 MW
e 15000 MW
s 0000 MW
e 85000 MW



24

Electric Pipe Ratings Midwest1&<
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HVDC Transmission Format Delivery Costs
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Conclusion

The Midwest ISO and PJM intersection has about 40,000 MW
of RPS wind generation development-RGOS

The Midwest ISO has a 20,000 MW Summer-Winter diversity

Gas prices affect the transmission justification for energy
market diversity

Most of the potential benefits are not gas price dependent

EIPC is to develop a set of conceptual transmission plans for
the Eastern Interconnection for several scenarios.

The price of natural gas and political considerations are the
main problems to building transmission.

Underground HVDC may be the best option to obtain
transmission that may be able to be economically justified

Traditional business models probably will not be used



