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Introduction

Michigan Public Service Commission Staff developed this projection of wind energy development in Michigan, which is intended to provide input to a wind energy transmission study to be undertaken in 2008 by Michigan transmission owning companies. This effort is part of a public wind study project being undertaken by the Michigan Renewable Energy Program, in cooperation with Michigan transmission companies, utilities, and other interested parties. Comments, suggestions, and refinements are welcomed. This document and the underlying assumptions will be discussed at a meeting scheduled for Tuesday, February 19, from 9:30 to 11:30 a.m., at MPSC Offices. The meeting will also be accessible via toll-free teleconference and webconference.
 

Electricity Sales Forecast

Michigan electricity sales forecasts were drawn from the forecast completed for the recently completed Michigan 21st Century Electric Energy Plan (MI-21 Plan). The forecast data is presented separately for Southeastern Michigan, the Balance of the Lower Peninsula, and the Upper Peninsula.
  The forecast data is shown in Table 1 and presented in graphical format in Figure 1.  

Wind Energy Production Forecasts

Three Michigan wind energy production forecasts were developed for this project, which are characterized as low, medium, and high. The forecast assumptions are summarized in Table 2.  

All of the wind production forecasts assume: 

1. A Michigan RPS reaching 10% by the end of 2015. Michigan begins with a 3% renewable energy contribution from existing sources at the end of 2007, and increases in equal annual increments to reach 10% by the end of 2015. 

2. An average capacity factor for wind generators of 35%. 

The low wind energy production forecast assumes:  

1. After reaching 10% by 2015, renewable resources continue providing 10% of demand through 2025. 

2. In keeping with the assumption used in modeling for the MI-21 Plan, wind energy is projected to supply 55% of the total produced from all renewable resources.  

3. For 2016 through 2025, increases are modeled equal to the amount of new wind necessary to maintain a 10% RPS, with wind energy continuing to produce 55% of the total kWh produced from all new renewable energy resources. 

The low forecast data, in terms of cumulative MW of new wind energy in Michigan for 2008 through 2025 is presented in Figure 2.  

The medium wind energy production forecast assumes: 

1. A Michigan RPS reaching 10% by the end of 2015, and then continuing to increase at 1.5% per year to reach 25% by 2025, then growing at 1% per year to reach 30% by 2030.  

2. Wind energy is projected to supply 90% of the total produced from all new renewable resources.  

The high wind energy production forecast assumes:  

1. A Michigan RPS reaching 10% by the end of 2015, and then continuing to increase at 1.5% per year to reach 25% by 2025, then growing at 1% per year to reach 30% by 2030.  

2. Wind energy is projected to supply 100% of the total produced from all new renewable resources.  

Table 1: Summary of Assumptions and Projected Wind Capacity in 2018  

(MW Nameplate)
	
	All Scenarios
	Low
	Medium
	High

	Capacity Factor
	35%
	
	
	

	RPS Percentage
	Grow from 3% to 10% RPS by 2015
	55% of new renewables under RPS 
	90% of new renewables under RPS
	100% of new renewables under RPS

	RPS Growth 2016-2025
	
	Maintains 10% RPS
	Reaches 25%
	Reaches 25%

	RPS Growth 2026-2030
	
	Not modeled
	Reaches 30%
	Reaches 30%

	2018 Wind Capacity Estimate
	
	1,468 MW
	4,150 MW
	4,611 MW


The amount of wind to be located in Michigan under the medium and high wind scenarios appears to match fairly closely the proposed assumptions used by MISO in its Midwest ISO Transmission Expansion Plan (MTEP) 2009 planning process.
  The 35% capacity factor is also consistent with MISO’s proposed assumption for MTEP 2009.  

Notes on Projected Wind Development Locations

Projected locations for wind development must be identified to model the transmission needs.  A detailed, micro-level siting study will not be conducted for the purpose of this planning exercise.  Given time constraints and other factors, the MPSC Staff suggests using several sources of publicly available information, with refinements or adjustments as appropriate, to identify potential wind generation sites and corresponding wind outputs.  These sources include: 

· MISO’s MTEP 2008 Renewable Future – Total of 4,500 MW of new wind capacity identified to be located in Michigan by 2018.  A map showing locations and a spreadsheet with corresponding generator information are available at http://www.dleg.state.mi.us/mpsc/electric/workgroups/windstudy/windstudy_02_19_08_mtg.htm.
  

· MISO’s MTEP 2009 20% Renewable Future (Draft Proposed by MISO) – Total of 5,001 MW of new wind capacity proposed to be sited in Michigan by 2019.   Slides (map included) and corresponding spreadsheet are available at http://www.dleg.state.mi.us/mpsc/electric/workgroups/windstudy/windstudy_02_19_08_mtg.htm.

· MISO’s generation interconnection queue – As of January 2008, there was 2,896 MW of pending interconnection requests for sites in Michigan. This excludes withdrawn requests.   A summary of interconnection requests by county and corresponding MW capacity will be provided at the February 19, 2008 meeting.  Additional information on MISO’s queue is available at http://www.midwestmarket.org/publish/Document/2a74f7_108e84afbec_-74050a48324a.  

The tentative goal, subject to input from the Michigan Wind Working Group, would be to identify sites with corresponding MW capacities at the county level.  More detailed location information (e.g., interconnection points) could be identified for modeling purposes, if needed.    

Table 2: Michigan Electricity Demand Forecast , 2008-2030 (GWh)

	 Low Growth Forecast 
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019

	 Southeast Michigan
	53,728
	53,047
	53,067
	53,131
	53,363
	53,434
	53,612
	54,274
	54,966
	55,647
	56,502
	57,346

	 Balance of Lower Peninsula
	49,825
	50,243
	50,472
	50,676
	50,937
	50,994
	51,153
	51,898
	52,759
	53,253
	53,963
	54,677

	 Upper Peninsula
	6,359
	6,350
	6,349
	6,344
	6,325
	6,305
	6,292
	6,348
	6,405
	6,462
	6,519
	6,575

	 Total
	109,913
	109,640
	109,887
	110,151
	110,626
	110,733
	111,056
	112,520
	114,130
	115,362
	116,984
	118,598

	 Annual Change
	0.3%
	-0.2%
	0.2%
	0.2%
	0.4%
	0.1%
	0.3%
	1.3%
	1.4%
	1.1%
	1.4%
	1.4%


	 Low Growth Forecast 
	2020
	2021
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029
	2030
	Change (Avg.%/yr)

	 Southeast Michigan
	58,207
	59,082
	59,972
	60,876
	61,796
	62,731
	
	
	
	
	
	

	 Balance of Lower Peninsula
	55,510
	56,137
	56,876
	57,619
	58,474
	59,123
	
	
	
	
	
	

	 Upper Peninsula
	6,633
	6,691
	6,749
	6,808
	6,869
	6,931
	
	
	
	
	
	

	 Total
	120,349
	121,910
	123,596
	125,304
	127,140
	128,785
	
	
	
	
	
	

	 Annual Change
	1.5%
	1.3%
	1.4%
	1.4%
	1.5%
	1.3%
	
	
	
	
	
	


	 Base Case Forecast 
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019

	 Southeast Michigan
	55,967
	55,839
	56,454
	57,130
	58,003
	58,718
	59,569
	60,304
	61,073
	61,830
	62,780
	63,717

	 Balance of Lower Peninsula
	51,901
	52,888
	53,693
	54,491
	55,366
	56,038
	56,837
	57,665
	58,622
	59,170
	59,959
	60,752

	 Upper Peninsula
	6,624
	6,684
	6,754
	6,821
	6,875
	6,929
	6,991
	7,053
	7,116
	7,180
	7,243
	7,306

	 Total
	114,492
	115,411
	116,902
	118,442
	120,245
	121,685
	123,396
	125,023
	126,811
	128,180
	129,982
	131,775

	 Annual Change
	
	
	
	
	
	
	
	
	
	
	
	


	 Base Case Forecast 
	2020
	2021
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029
	2030
	Change (Avg.%/yr)

	 Southeast Michigan
	64,674
	65,647
	66,635
	67,641
	68,662
	69,701
	
	
	
	
	
	

	 Balance of Lower Peninsula
	61,677
	62,375
	63,195
	64,021
	64,972
	65,692
	
	
	
	
	
	

	 Upper Peninsula
	7,370
	7,434
	7,499
	7,564
	7,632
	7,701
	
	
	
	
	
	

	 Total Michigan (GWh)
	133,721
	135,456
	137,329
	139,226
	141,266
	143,094
	
	
	
	
	
	

	 Annual Change
	0.3%
	-0.2%
	0.2%
	0.2%
	0.4%
	0.1%
	0.3%
	1.3%
	1.4%
	1.1%
	1.4%
	1.4%


Figure 1: Michigan Electricity Demand Forecast , 2008-2030 (GWh)
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Figure 2: Wind Generation in Low Growth Scenario, 2008-2025 (Nameplate MW)

Figure 3: Medium Wind Scenario (Nameplate MW)
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Figure 4: High Wind Scenario (Nameplate MW)
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� See �HYPERLINK "http://www.michigan.gov/mpsc/0,1607,7-159-16377_47107_48701---,00.html"��http://www.michigan.gov/mpsc/0,1607,7-159-16377_47107_48701---,00.html� for the web page associated with this workgroup. 


� For the teleconference:  NUMBER TO DIAL = 877-336-1828. ACCESS CODE = 450 0531.  URL for the Web Meeting = � HYPERLINK "https://www.webmeeting.att.com/" �https://www.webmeeting.att.com�. 


� The MI-21 Plan did not cover the entire state of Michigan. Small portions of the southwestern Lower Peninsula and northwestern Upper Peninsula are not included. See MI-21 Plan, Appendix 1, p. 15 (p. 18 in PDF file); � HYPERLINK "http://www.michigan.gov/documents/mpsc/energyplan_appendix1_185276_7.pdf" ��http://www.michigan.gov/documents/mpsc/energyplan_appendix1_185276_7.pdf�.  


� MISO’s MTEP 2009 is being conducted in coordination with the U.S. Department of Energy’s Eastern Interconnection Wind Integration Study and the Joint Coordinated System Plan of MISO, PJM, Tennessee Valley Authority, and the Southwest Power Pool.   This modeling and analytical work is expected to be completed at the end of 2009.





� The generator ID numbers on the map can be used to look up more detailed information in the spreadsheet.
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