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1. Introduction

This analysis considered the effects of an RPS in Rhode Island – considering 3 different levels of the RPS (starting at 3% in 2005 and increasing to 10%, 15% or 20% by 2020).  Due to concerns about potentially different future prices for natural gas, two RPS cases (15% and 20%) were analyzed with both higher and lower natural gas prices.  All of these cases reflect a policy that would allow Rhode Island’s RPS-obligated entities to acquire renewable generation attributes (a) from plants receiving NEPOOL Generation Information System (GIS) certificates, as well as (b) from certified eligible plants located in New York State, without requiring associated energy imports into to New England (such imports are required for under current NEPOOL GIS rules)
. The analysis does not separately capture the credit trading for the “maintenance” tier (the 2% of the requirement that could be supplied from existing small hydro and biomass), but rather focuses on the “growth” or “new” tier.  The impacts of the new tier are clearly incremental, while the maintenance tier would support existing plants that were assumed to continue operating in the base case.  Finally, selected results from these RPS analyses are compared with results that assume eligibility is limited to only plants receiving NEPOOL GIS certificates. 

2. Summary of Results
The key results from the analysis are:

· the change in electricity prices;

· bill impacts;

· the type of renewable generation predicted to be developed to meet the RPS;

· the carbon dioxide emission reductions; and 

· the overall (regional societal) costs and savings of the policy. 

Electricity price and bill impacts of a RI RPS – At EIA natural gas price projections (all results in constant 2000 dollars).
· The levelized renewable credit price is projected to 
· be 1.01¢/kWh for an RPS with a 10% ultimate target; 1.42¢/kWh for an RPS with a 15% ultimate target, 1.64¢/kWh for an RPS with a 20% ultimate target.

· Average electricity price impacts of the RPS in RI would start near zero, incrase to between 0.05 to 0.10¢/kWh by 2010, and end up at between 0.10 to 0.42¢/kWh in 2020, depending on the level of the RPS requirements. These correspond to about 0.4% to 0.9% increases by 2010 and 0.9% to 0.37% in 2020, over the average total residential electricity price in 2000 (which is11.5¢/kWh).
Electricity Price Impacts of the RPS (2000 ¢/kWh
)
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Average prices in Rhode Island in 2000: Residential, 11.5 ¢/kWh Commercial,

9.8 ¢/kWh, and Industrial 8.5 ¢/kWh.

· Residential consumer electricity bill impacts of the RPS start near zero and increase to between  36¢ and  63¢ per month in 2010, and to between $0.71 and $2.72 in 2020 (depending on the level of the RPS requirements).

Electricity Bill
 Impacts of the RPS
[image: image6.png]
Current average residential monthly bills are $80/month electricity, $90/month natural gas -- 
based on monthly consumption of 704 kWh electricity and 9.5 MMBTU natural gas (typical of house in  RI heated with natural gas)
· The RPS also leads to lower natural gas bills because displacement of gas generation by renewable generation causes overall natural gas demand to decline, driving a decrease for all gas uses.  The decrease in individual residential natural gas bills is small, from between about 4 ¢/MMBtu (at 10% RPS) and 21 ¢ per MMBtu (at 20% RPS), but does somewhat counteract the increased electricity bills for RI customers.

Type of renewable generation development

· Without the constraint that generation outside of NE can only be eligible if associated with a bundled energy import into NE (as required under current NEPOOL GIS rules), most of the renewable generation development to meet the Rhode Island RPS is projected to occur in New York State (almost entirely wind).
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· In contrast, we project that the Massachusetts and Connecticut RPS policies will lead to increased renewables development within New England, as they will not allow unbundled NY generation. 

· The wind generation from NY that is available to meet the RI RPS is lower cost than the wind generation from NE that is available to meet the combined MA, CT and RI RPS requirements.

[image: image7.wmf] 

RPS 20%

 

RPS 15%

 

RPS 10%

 

Net Cost 

-

 cumulative 

 

net present value, 2000

-

 

2020 

--

 Million$

 

-

$343

 

-

$309

 

-

$94

 

CO2 reductions in 2020 

 

(thousand tonnes)

 

239

 

176

 

21

 

Cost of Carbon 

 

Reduction ($/tonneC)

 

-

161

 

-

231

 

-

137

 


Includes interconnections costs to grid (approximately $275/kW).  The costs in each year depend on the penetration of wind - the values above assume an equivalent penetration on wind coming either completely from New England or completely from New York State. It does not include electricity from off-shore wind in New England, whose costs are expected to lie between those shown above for on-shore wind from New York and New England shown above.

Carbon Dioxide Emission Reductions

· If the RPS requirement in 2020 is 10% of total electricity generation, only small carbon dioxide emission reductions occur.

· If the RPS requirement in 2020 is 15% or 20% of total electricity generation in 2020, carbon dioxide reductions would range from 230 to 370 thousand tonnes of carbon per year – these levels are very large for a single policy, about 17% to 25% of the reductions required to meet the Governors and Premiers target.
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Reductions depend upon the mix of generation avoided by the renewables, which is determined by the amount of renewable generation and its impacts on builds, retirement, dispatch and imports.  This changes over time and between cases.
Overall Costs and Savings

· The analyses of the impacts of a Rhode Island RPS show net savings for the economy of the region as a whole, including New York and New England. They show modest net costs to Rhode Island alone.

· The Overall impacts on the region range from cumulative net savings of almost $100 million for a 10% ultimate RPS, to over $300 million net savings for the 15% and 20% thresholds.  The overall net savings to society of the 20% RPS may be greater than the net savings of the 15% RPS, as the table below shows.

· Carbon reductions are far greater for the 15% and 20% RPS than for the 10% RPS, and increasing the RPS requirement for 2020 from 15% to 20% significantly increases the carbon dioxide emission reductions.

Rhode Island RPS Impacts on the New England-New York Region
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· The Overall impacts on Rhode Island alone range from cumulative net costs, ranging from $73 million (for the 10% RPS) to almost $161 million (for the 20% RPS). To put these costs into perspective, they range from about $5 to $12 per person per year in levelized costs.  Carbon reductions are the same as for the regional analysis, far greater for the 15% and 20% RPS than for the 10% RPS.
Rhode Island RPS Impacts 
on Rhode Island
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Impacts of a RI RPS -- Assuming higher and lower natural gas price projections.

· Overall the RPS price impacts are not very sensitive to the natural gas prices.  This is partly because the avoided generation is composed of a mix of generation types including coal and petroleum, and partly due to substitution effects (e.g. when gas prices are higher, less gas is used in the base case). The RPS provides some degree of insurance in the event of higher natural gas prices.  At higher natural gas prices, the electricity price (and bill) impact of the RPS is lower. At lower natural gas prices there is a negligible increase in the electricity price (and bill) impacts of the RPS. It is noteworthy that the changes in electricity and gas prices (and bills) due to these increased/decreased natural gas prices (see impacts on the “Base Case” below) far exceed the potential increases due the RPS itself. 
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Estimate for Rhode Island (2000 ¢/kWh)
Effect of Lower NG Prices

     Effect of Higher NG Prices

on RPS Price Impacts  (¢/kWh)

     on RPS Price Impacts  (¢/kWh)
[image: image13.emf]20% 15% 10%

2005 0.03 0.03 0.03

2010 0.10 0.08 0.05

2015 0.24 0.13 0.08

2020 0.42 0.27 0.10
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· Natural gas prices will also have effects on the overall cost and carbon reductions of the RPS
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Impacts of NEPOOL GIS Rule

· If Rhode Island adopts the NEPOOL GIS rule, thus requiring bundling of energy imports with credits from outside New England, the renewables satisfying the 20% RPS are predicted to shift from about three quarters NY-based generation to almost all New England-based generation.

Renewables Satisfying a 20% RPS

for Different Treatment of NYS 
Renewables (Wind) Credits 
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· The electricity price impacts of the RPS would increase somewhat, the overall net cost to Rhode Island would decrease and the carbon reductions would decrease

Electricity Price Impacts of a 20% RPS (2000 ¢/kWh)

For Different Treatment of New York 
Renewables (Wind) Credits
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“Wind Credits” (preceding results) – RI can purchase renewable credits from NYS without importing the electricity. “GIS req”uirements – RI must import equivalent electricity from NYS, which increases the cost

· Overall economic impacts on Rhode Island are improved somewhat by the GIS requirement, but overall carbon reductions are lower. 

Impacts of  a 20% RPS 
on Rhode Island

for Different Treatment of NYS Renewables Credits
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· If NY implements an RPS, as recently proposed, the impacts and costs would likely fall between these two eligibility cases.

Appendix: Analytical Approach

The analyses used the National Energy Modeling System (NEMS), which is the primary energy forecasting and policy analysis model developed and used by the Energy Information Administration (a branch of the U.S. Department of Energy).   NEMS models electricity demand/supply interactions by dividing the US into 13 National Electricity Reliability Council (NERC) regions, some of which coincide with the service areas of power pools. The model ensures that supplies are developed and dispatched to meet the demands in each region, taking account system reliability, the capital, fuel and O&M costs of new power plant options, the operating costs of existing units, the efficiencies and outage rates of all power plants, transmission and distribution system costs and losses, inter-regional sales and purchases, state renewable energy requirements, and national and regional pollution cap and trade systems.  For each region, NEMS provides information on:

· The amount and type of electricity generation, including non-utility generation, fuel use, imports and exports, 

· Carbon dioxide, SO2 , NOx, and mercury emissions, and

· Costs for new capital investments, fuel and operations, transmission and distribution. 

The relevant NERC regions for this analysis were New England and New York State.  We have ignored bordering Canadian provinces as sources of some eligible NEPOOL GIS certificates.  As a result, the cost projections may be conservative, all else being equal.

NEMS was used to simulate cases for three different levels of Rhode Island RPS, along with the RPS requirements for Massachusetts, Connecticut, and Maine. These three states have existing RPS requirements but often the levels have only been established for years up to 2010.  When required, we assumed requirements that followed existing legislation as much as possible; where discretion exists, we have aimed for the middle of the range.  

Table 1 shows the RPS requirements for each state and for the three Rhode Island RPS cases examined in this analysis.  This analysis does not separately capture the effects of credit trading on the maintenance tier (existing small hydro and biomass). The modeling was for the new tier only.  Maintenance tier costs are expected to be lower than new tier, on a per-unit basis, and would constitute a very small fraction of total RPS costs, particularly in later years.

Table 1  RPS requirements (percent targets)
	
	Maine
	Connecticut
	Massachusetts

	Rhode Island

	
	
	Class I
	Class II
	New
	Existing
	new and existing

	
	
	
	
	
	
	RPS 20%
	RPS 15%
	RPS 10%

	2003
	30%
	
	
	
	
	
	
	

	2004
	30%
	0.5%
	5.5%
	1.0%
	5.0%
	
	
	

	2005
	30%
	0.8%
	5.5%
	1.5%
	5.0%
	3.0%
	3.0%
	2.5%

	2006
	30%
	1.0%
	5.5%
	2.0%
	5.0%
	4.0%
	3.5%
	3.0%

	2007
	30%
	1.5%
	5.5%
	2.5%
	5.0%
	5.0%
	4.0%
	3.5%

	2008
	30%
	2.0%
	6.0%
	3.0%
	5.0%
	6.0%
	4.8%
	4.0%

	2009
	30%
	2.5%
	6.0%
	3.5%
	5.0%
	7.0%
	5.5%
	4.5%

	2010
	30%
	3.0%
	6.0%
	4.0%
	5.0%
	8.0%
	6.3%
	5.0%

	2011
	30%
	4.0%
	7.0%
	5.0%
	5.0%
	9.0%
	7.0%
	5.5%

	2012
	30%
	4.0%
	7.0%
	6.0%
	5.0%
	10.0%
	7.8%
	6.0%

	2013
	30%
	4.0%
	7.0%
	7.0%
	5.0%
	11.0%
	8.5%
	6.5%

	2014
	30%
	4.0%
	7.0%
	8.0%
	5.0%
	12.0%
	9.3%
	7.0%

	2015
	30%
	4.0%
	7.0%
	9.0%
	5.0%
	13.0%
	10.0%
	7.5%

	2016
	30%
	4.0%
	7.0%
	10.0%
	5.0%
	14.0%
	11.0%
	8.0%

	2017
	30%
	4.0%
	7.0%
	10.0%
	5.0%
	15.5%
	12.0%
	8.5%

	2018
	30%
	4.0%
	7.0%
	10.0%
	5.0%
	17.0%
	13.0%
	9.0%

	2019
	30%
	4.0%
	7.0%
	10.0%
	5.0%
	18.5%
	14.0%
	9.5%

	2020
	30%
	4.0%
	7.0%
	10.0%
	5.0%
	20.0%
	15.0%
	10.0%


Using the base case from the Annual Energy Outlook (AEO2002) we estimated the electricity demand by state and converted the RPS requirement in Table 1 into generation requirements, shown in table 2 for Maine Connecticut and Massachusetts.  Table 3 shows the RPS requirements for Rhode Island with the upper limit for generation from existing plants plus the new generation requirements for each case.

Table 2  RPS requirements (GWh)
	
	Maine
	Connecticut
	Massachusetts

	
	
	Class I
	Class II
	New
	Existing

	2003
	4,036
	
	
	493
	2,466

	2004
	4,098
	162
	1,783
	751
	2,504

	2005
	4,155
	246
	1,807
	1,015
	2,539

	2006
	4,224
	334
	1,838
	1,291
	2,581

	2007
	4,283
	508
	1,863
	1,570
	2,617

	2008
	4,344
	687
	2,062
	1,858
	2,654

	2009
	4,410
	872
	2,093
	2,156
	2,695

	2010
	4,474
	1,062
	2,123
	2,734
	2,734

	2011
	4,539
	1,077
	2,154
	3,328
	2,774

	2012
	4,605
	1,091
	2,182
	3,933
	2,809

	2013
	4,664
	1,104
	2,207
	4,547
	2,842

	2014
	4,718
	1,116
	2,232
	5,174
	2,874

	2015
	4,772
	1,128
	2,256
	5,810
	2,905

	2016
	4,823
	1,138
	2,277
	5,863
	2,932

	2017
	4,868
	1,149
	2,298
	5,919
	2,959

	2018
	4,914
	1,160
	2,320
	5,975
	2,988

	2019
	4,960
	1,171
	2,342
	6,032
	3,016

	2020
	5,007
	1,182
	2,364
	6,088
	3,044


Table 3  RPS requirements (GWh) – Rhode Island

	
	existing (max)
	New (if existing = max)

	
	
	RPS 20%
	RPS 15%
	RPS 10%

	2005
	142
	119
	119
	75

	2006
	145
	210
	166
	121

	2007
	148
	304
	214
	169

	2008
	151
	402
	287
	218

	2009
	153
	504
	363
	269

	2010
	156
	609
	442
	322

	2011
	158
	712
	519
	374

	2012
	159
	817
	597
	426

	2013
	161
	923
	677
	480

	2014
	162
	1,031
	758
	534

	2015
	164
	1,142
	840
	589

	2016
	166
	1,254
	950
	645

	2017
	167
	1,419
	1,061
	703

	2018
	169
	1,587
	1,174
	761

	2019
	170
	1,757
	1,288
	820

	2020
	172
	1,931
	1,405
	879


Calculation of Rate Impacts

The RPS will likely increase electricity rates in Rhode Island slightly.  The amount of the increase depends on the additional cost of the renewable generation available to meet the RPS over the cost of the fossil fuel generation that this renewable generation would displace (or the incentive required by renewable electricity suppliers to make their generation competitive over other options).  This additional cost is referred to as the Renewable Energy Credit and is expressed in ¢/kWh.  Note that different generators will require different levels of incentives.  For example, for a given avoided fossil generation, a good wind site close to transmission lines would require a relatively small incentive, while wind sites with lower wind potential or more difficulty linking to transmission lines or for biomass generation with high fuel costs, would require a higher incentive. The renewable energy credit reflects the highest incentive required to meet the renewable generation target in that year, reflective of the clearing price expected in a competitive wholesale market.  

Retail electricity suppliers that need to purchase renewable credits from other suppliers will pass the cost of these purchases to the consumers through electricity prices.  The amount paid by retail suppliers is equal to the amount of renewable generation required by the supplier (total load * RPS target %) multiplied by the price of a renewable energy credit in that year.  So if a retail supplier sells 100,000 MWh in one year in Rhode Island and the RPS target is 10% in that year, the supplier must hold 10% * 100,000 MWh = 10,000 MWh of renewable energy credits.  If the price of a credit is 1.2 ¢/kWh, the supplier will spend 1.2 ¢/kWh * 10,000 MWh = $120,000.  The supplier will pass this cost back to the consumer through increasing prices by $120,000 / 100,000 MWh = $1.2 / MWh or 0.12 ¢/kWh.  So in this example, rates would increase by 0.12 ¢/kWh.

The full calculation simplifies to:

Increase in rates = renewable credit price * RPS target (%)

Cost Components

For analyzing the impacts of an RPS on Rhode Island, we have calculated the social costs and savings of the policy.  These are calculated as the difference between the base case and the policy case (i.e., RPS in Rhode Island, Massachusetts and Connecticut).  Because the difference is caused by all three RPS requirements, we allocate only a portion of the costs and savings associated with changes in New England to Rhode Island – based on the contribution of the Rhode Island RPS to the total requirements for increased renewable generation.  However, the Rhode Island RPS, as analyzed, allows the state to meet the renewable generation requirements with renewable energy credits purchased from New York State, while the other states do not allow these credits.  So the costs and savings associated with increased renewable generation in New York State are allocated only to Rhode Island.

The costs are presented as “cumulative net present value” from 2000-2020.  The costs and benefits in each year are summed over the 20-year period.  This calculation converts costs in future years to their “present value.”  The present value is the value today of an amount of money realized in the future and it accounts for the time value of money. People prefer to have $100 today rather than 5 years from now because they can invest it and earn a rate of return that will increase its value over 5 years.  This is true even without inflation (All costs in this analysis have been converted to real 2000$ to remove the effects of inflation). The present value of the $100 received ten years from now is less than $100 by the expected increased value of the investment.  We used a 5% real discount rate to calculate the present value, so $100 in 2008 is equivalent to $78 today.

We have calculated the costs and savings from two perspectives, those that accrue on a regional level and those accruing to Rhode Island.  The regional calculation attempts to capture the indirect impacts of the policy . Because some of the renewable generation and other policy impacts will occur outside of Rhode Island and New England, we have considered the costs and savings in New England and New York State.  Costs and savings will also occur in other states, but we estimate these to be small.  The in Rhode Island calculation attempts to capture the more immediate impacts of the policy in Rhode Island.  It does include the electricity generation costs and savings that will occur in New England to meet Rhode Island demand but it excludes costs and savings that occur in New York State, except as they directly impact Rhode Island consumers.  

Rhode Island RPS impacts (regional):

These costs capture the impact of the Rhode Island RPS on the region including all of New England and New York State.  They are composed of the following:

Costs:

Capital – this value is the difference in capital investments in power plants in New England.  The RPS leads to more renewable plants and fewer fossil fuel plants.  Since renewable plants have greater capital costs than fossil plants, the RPS case has higher capital costs than the base case. 

Operating and Maintenance – this value is the difference in operating and maintenance costs at power plants in New England.  The renewable plants tend to have higher operating and maintenance costs than the fossil fuel plants so this is a net cost of the RPS.

Savings:

Fuel - this value is the difference in fuel costs in power plants in New England.  Wind generation has zero fuel costs while biomass generation has slightly higher fuel costs than most fossil fuel plants.  Since the RPS leads to more wind generation than biomass the fuel costs are lower in the RPS case than in the base case.  This term also captures the effects of lower natural gas prices (due to lower natural gas demand) for the electric sector in the RPS case, further lowering fuel costs in that case.

Imports - this value is the difference in expenditures in imported electricity in New England.  The RPS leads to incentives for renewable plants in this region leading to small decreases in the amount of electricity imported by New England.

NG feedback in NE – this value measures the difference in natural gas bills of the residential, commercial and industrial consumers.  The RPS leads to lower natural gas demand from electric power plants, which leads to slightly lower natural gas prices for all customers.  While the price changes are very small, they are multiplied by large demand and lead to some net savings.

NG feedback to NYS – This value measures the difference in natural gas bills to residential, commercial and industrial consumers in New York state.  The natural gas prices will decrease in this state, due to increased renewables generation in this state and decreased natural gas demand.  Although these savings occur outside of Rhode Island, the Rhode Island RPS is the cause of these savings.

New York wind – this value captures all four components of changes in power plants costs – capital, operating and maintenance, fuel and imports due to increased renewables generation in New York state.  Like the New England values, New York power plants would see increased capital costs, increased operating and maintenance costs, decreased fuel costs and decreased cost of electricity imports.  For New York, the increased renewables generation lead to overall net savings.  The decreased costs of imports plays a significant role in leading to these savings. 
Rhode Island RPS impacts (in Rhode Island):

We also calculated the impacts of the Rhode Island RPS from the point of view of Rhode Island consumers.

Additional components:

New York Wind Credits – this is the price of the wind credits purchased from New York wind generators.  This cost does not appear in the regional calculation because it is a transfer from Rhode Island consumers to New York wind developers.  The cost to Rhode Island is exactly balanced by the savings to the New York generators, so from a regional point of view there is no net cost or benefit.  However, when only considering the Rhode Island impact this is a net cost. 

NG feedback to RI – in the regional analysis, we calculated the change in natural gas bills for all residential, commercial and industrial consumers in New England, but only allocated a portion of this amount to Rhode Island, based on the contribution of the Rhode Island RPS to total new renewable generation.  This method accounts for the full impact of the Rhode Island RPS, whether it savings those in Rhode Island or those in the rest of New England. For the in Rhode Island case, the NG feedback value was calculated as the change in natural gas bills of residential, commercial and industrial consumers in Rhode Island.

Removed components:

NG feedback to NE – as explained above, this value was removed and replaced with the NG feedback to Rhode Island consumers only.

NG feedback to NYS – because we are focused on impacts to Rhode Island consumers, this cost is not relevant.

New York wind – the costs of developing wind in New York and the savings of lower fuel and import costs only occur in New York so are not included in this calculation.

The regional calculation leads to net savings while the in Rhode Island calculation shows net costs.  This difference is due to:

1. Lower savings from natural gas price feedback – for the InRhode Island calculation we only track the savings that would occur to natural gas consumers in Rhode Island, rather than allocating the savings that occur outside of Rhode Island based on the policy impacts.  The in Rhode Island amount is much lower than the regional amount because none of the savings in New York State are credited to Rhode Island.

2. Wind generation in New York State – the renewable energy credits from the Rhode Island RPS will lead to greater renewable generation in New York State.  This requires additional capital costs but saves on fuel costs (since generators will be using fossil fuel).  The price of a credit is the incremental amount required by a generator to use renewable generation rather than fossil generation.  Rhode Island consumers will pay the price of these credits to the generators in New York State.  New York state generators will gain profit from the credits (the credit price reflects the highest incremental amount required for a generator to use renewables. All generators with lower incremental costs will gain some profits).  In the regional calculation the profit to renewable generators is a loss to consumers but gain to generators and these values exactly match one another and cancel to yield a net zero change.   For the In Rhode Island calculation we only include the cost to Rhode Island consumers, which is the major driver of the net cost for this calculation. The In Rhode Island calculation also excludes savings of lower natural gas prices to all electricity generators using natural gas and savings of lower import costs due to increased total generation resulting from incentives to renewable generators.

Key Inputs to Modeling

Our analyses use the most recent version of the National Energy Modeling System (NEMS) available from the Energy Information Administration (EIA).  NEMS is able to provide information on electricity generation by type, costs to the electric sector, rate impacts, and carbon, SO2 and NOx emissions from power plants by NERC region -- the relevant regions for this analysis – taking account inter-regional exchanges, criteria air pollutant cap/trade systems, status of regulation/restructuring, inter-annual dynamics, etc.  NEMS does not provide detail on the location of new power plants within a NERC region (for example, it provides new builds in New England but not by state; it also provides new builds in NYS, PJM etc).  

While we generally used the peer-reviewed input assumptions for NEMS (based on the Annual Energy Outlook 2002 analysis), we changed the following two key renewable energy assumptions.

1. We reduced the availability of windy land areas by about 70% – based on input from Michael Brower, True Wind Solutions, who has recently mapped the wind potential in New England.  

2. We removed the demolition debris from supply curves for biomass in New England, based on RPS design criteria.

Both changes are described in more detail below.

The NEMS analysis involves adding financial incentives (the market clearing credit) to eligible renewable generation, then running the model to determine renewable generation output.  We would iterate on the financial incentives until the target amount of renewable generation is met.  Renewable resources that do not qualify for the RPS (either due to the type, vintage, or location) would not receive the financial incentive.  The level of the incentive indicates the market price for buying and selling renewable energy credits. 

Power Plant Assumptions

The following section describes some of the input assumptions used by NEMS.  Since NEMS integrates energy demand and supply each year in the twenty-year time horizon, many important aspects of the analysis are results of the simulation rather than inputs. For example, the natural gas price is endogenous to NEMS, based on simulation of the sources, technologies and transport for supply as well as interactions between demand and supply; it thus changes from year to year based on demand and supply characteristics and interactions calculated within the model.  As natural gas demand changes, so will price.  Therefore natural gas price is not an input assumption in the analysis but an endogenous output.  Similarly the capital costs of power plants depend on the amount of installed capacity – especially for renewable technologies, which may have cost decreases owing to learning or scale economies as installed capacity increases.

Table 4 presents the main assumptions for new power plant characteristics in NEMS.  The values in Table 4 are a combination of input and scenario output, as explained above.  The Annual Energy Outlook 2002 served as the base scenario for Table 4.  The values shown represent new power plants in New England (NE).  The range of costs shown for variable O&M represents the range of fuel prices in the regions and over time plus the assumptions of improved power plant efficiency over time.  The wind capacity factors also represent technological improvements over time and cover a range of class 4, 5, and 6 sites.

Table 4  Power Plant characteristics – Basecase
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Note:  The values represent the conditions in the basecase for the Annual Energy Outlook 2002.

Table 5 shows the same characteristics under the RPS case conditions.  These are a combination of input and output from the run.  NEMS endogenously changes capital costs to account for increased capital costs for wind (as the best sites are already used and more costly sites must be considered), and decreased capital costs for renewables (as developers learn from experience gained at other sites and manufacturing costs decrease), These impacts have the strongest impact on wind, biomass and landfill gas plants since their initial capacity levels are low.  Wind plants are the only type impacted by increased costs due to siting costs.  The cost of wind plants in New England differs from costs in New York State due to assumptions on high costs of developing sites in New England – both regions face increased costs at increased levels of development but New England is assumed to have fewer available sites at without the extra development costs.  The costs assume large amounts of wind development in each region whereas the analysis we have completed indicates that wind will be developed in either New York State or New England based on policy design. 

Table 5  Power Plant characteristics – RPS case
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Changes to wind areas

Our discussions with Michael Brower, of Brower and Associates indicated that the assumptions in the AEO 2002 for developable wind sites in New England and New York are overly optimistic.  This conclusion was based on Dr. Brower’s recent analysis of wind sites in these regions along with knowledge of the wind development situation in the Northeast and knowledge of NEMS modeling methodology.  Table 6 indicates the impacts of the changes that we made on the potential wind capacity by class.  We based these assumptions on the detailed mapping that Dr. Brower did for all the potential windy sites but only considering 15% of these sites as “developable”.  

	Table 6

Potential Wind Capacity in New England (MW)

	
	Class 6
	Class 5
	Class 4
	Total

	AEO2002
	166
	3,578
	5,087
	8,831

	Adjusted
	166
	1,085
	1,542
	2,794

	Potential Wind Capacity in New York State (MW)

	
	Class 6
	Class 5
	Class 4
	Total

	AEO2002
	-
	279
	3,119
	3,398

	Adjusted
	-
	275
	2,213
	2,488


Biomass Supply Curve

The biomass supply curve from AEO2002 for New England was adjusted to remove demolition debris in New England.  This was the only method available to keep demolition debris sources from the Rhode Island RPS (though it might result in slightly higher cost estimates for the policy).  This figure below shows the biomass supply curve adjustments for New England and also shows the New York state supply curve to indicate the relatively high costs of biomass in this region.
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Financing Assumptions

The financial parameters for New England are:

	
	long term debt
	short term debt
	common equity 
	preferred stock

	fraction of financing type
	.5123
	.0393
	.3529
	.0955

	cost of capital
	.10
	.10
	.13
	.14


These combine to an overall cost of capital of 11.44%.

	
	long term debt
	short term debt
	common equity 
	preferred stock

	fraction of financing type
	.5196
	.0064
	.3932
	.0808

	cost of capital
	.10
	.10
	.115
	.13


These combine to an overall cost of capital of 10.83%.

These financing costs are consistent with conventional utility finance; but experience suggests that financing costs could be higher in a market environment in which the utilities are not the ones developing the facilities or purchasing their output.
Cost of import under NEPOOL GIS
Under the GIS eligibility criteria, we had assumed an additional cost of $15/MWh would be required by generators in New York State in order to bundle and import the electricity into New England.  
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� Successful large-scale development of off-shore wind in New England, which was not assumed in our analysis, could change this result somewhat if it came in at costs competitive with the relatively low cost sites in NYS. If NYS adopts an RPS, this would use up some of those lower cost sites and might make off-shore wind more competitive if its cost comes down enough.


� It is important to note that just as a Rhode Island RPS produces net benefits outside its borders, Rhode Island benefits in a similar manner from the RPS in MA and CT; so collectively, the impacts of these policies on RI have much lower costs than depicted here





� These net savings for the region include the reductions in natural gas bills from price decreases owing to lower natural gas demand caused by the RPS, as well as the net cost versus avoided costs of the renewable generation itself. Since renewable credits are traded at their marginal market price, profits to suppliers of renewables are reflected in the societal cost.  These factors improve overall in going from a 15% to a 20% RPS.





� For Massachusetts, we have assumed a 5% existing requirement would be established in late 2003.  The MA legislature has requested that the MA DOER study such a standard by the fall of 2003.
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