Article on RPS Rules for NMUSA

Jason Marks

On August 7, the PRC adopted new administrative rules for our Renewable Portfolio Standard (RPS) that, for the first time, create explicit targets for the deployment of solar energy in the state.  These rules, which I sponsored, ask utilities to meet at least 20% of their RPS requirement from solar energy, 20% from wind, 10% from biomass, and 1.5% from distributed generation, no later than 2011.   The state’s RPS requires 10% of all investor-owned utility electricity to come from renewable sources in 2011, so the 20% solar target equates to 2% of total electricity supply (20% x 10%).    In this article, I will discuss why I believe that these refinements to our existing RPS program will benefit the public in New Mexico, and benefit utility shareholders as well.

The New Mexico RPS, based on a 2004 law, has been successful in opening the door to renewable energy.  Today, New Mexico benefits from 400 megawatts of installed wind energy capacity, enough to power 200,000 homes when wind conditions are optimum, and several biomass projects are proposed.  These sources of green power are attractively priced, with the wind farms coming in around three cents per kwh and the biomass at a little over six cents.  Since wholesale power from natural gas fired plants has been running at five to eight cents and higher this past year, some New Mexico electric consumers have actually saved money because the state required utilities to deploy renewable energy.    

Wind and biomass will continue to offer economic benefits for utilities and their ratepayers, but there are limits on how much wind and biomass we can put to use in New Mexico.   The intermittent nature of wind energy limits how much we can take on the grid, and here in the desert southwest, we just can’t grow enough biomass to fuel much of our energy needs.  The resource with the greatest long-term potential using known and proven technologies is solar.   

Technical studies have determined that New Mexico’s solar resource is so abundant that it could produce more electricity than is now consumed in the entire country.   The solar thermal plants (also known as concentrated solar power or CSP) modeled in these studies use mirrors to concentrate the sun’s heat, making steam that is run through a turbine similar to those used in fossil-fuel plants.  A solar thermal installation with a total output of 350 MW has been operating in the Mojave Desert for over 15 years, providing a reliable supply of peak period electricity to the California market.  Several new generation solar plants are under construction in Spain, and a 64 MW plant just came online in Nevada.  

Solar energy presents a profile that is much smoother than wind, and is naturally closer to our peak demand periods.  In addition, solar thermal plants can be engineered with thermal storage that will allow for electricity generation into the evening hours, or with natural gas burners as a back-up heat source so that the plant’s full capacity can be relied upon on cloudy days.      

As utility shareholders know, generating assets put in place today form the basis of our supply portfolio 20 years from now.  We need to reduce the exposure of that future portfolio to the fuel price and environmental risks that are increasingly associated with fossil fuel generation. One way to do this is to take measured steps now to develop our solar resource through utility-scale projects.  The RPS diversity targets rules set a target of 2% of all electricity sales from solar by 2011 and 3% by 2015.   The plants required to achieve these targets would be large enough to generate economies of scale (60 to 100 megawatts), but not so large as to expose ratepayers to excessive cost risks.   There are a number of well-capitalized companies now vying to build the next generation of solar thermal plants in the Southwest.  Our new rule creates demand for such a plant, but does not otherwise interfere with the functioning of markets, so we can expect active competition on price and performance.

Information offered in the rulemaking indicates that we can expect prices of between 10 and 15 cents per kwh from projects built to meet our new solar targets.   The overall rate impact of the diversified renewable portfolio, including utility-scale solar, is expected to be around 2%.   Because our rules include a rate impact cap that is fixed at 2% for 2011, if the costs of solar are higher than our projections, utilities will not have to meet the new solar diversity target.   Thus, ratepayers are protected from “sticker-shock” as we move towards the diversified energy portfolio the state needs for the future.   

Studies project that the costs of solar will continue to decline with engineering refinements and economies of scale.  Over the long-term, with carbon constraints and increasing natural gas prices likely, ratepayers will be pleased to have access to stable and affordably-priced solar put in place during our era (just like they are now pleased to have access to low-cost power from Palo Verde Generating Station).  Utility shareholders will also be pleased, if they are able to own the solar plants.  With a gas combined cycle plant, over 70% of the money collected from customers’ electric bills passes right through the utility as fuel expense, and only around 10% goes towards return on equity.  For solar-produced electricity, no fuel cost and low operating expense means that return on equity has a draw on over 40% of the revenue stream.   Depreciation, which has tax and cash flow advantages, similarly favors solar by a wide margin.   These comparisons assume that the utility chooses to own the solar plant after it is built, rather than obtaining its output through a power purchase agreement.   
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Model

		Profits and Cash Flows for Gas Combined Cycle vs. CSP

						Gas CC																										CSP

						Rate of Return								10.5%						Debt %		50%										Rate of Return				10.5%

						Capital Cost/kw								890						Interest Rate		6%										Capital Cost/kw				3,500

						Size								180																		Size				160

						Capacity Factor								0.55																		Capacity Factor				0.32

						Heat Rate								7600

						Fuel in 2010								$   7.00

						Fuel infl rate								0.04

		Year		Book Value		Depreciation		ROE		Interest Cost		Debt Repmt		MWH		Fuel Price		Fuel/Mwh		Total Fuel		Total Cost to Rates		Total Cost/ Mwh		Net Profit to Utility		Cash Flow to Utility				Book Value		Depreciation		ROE		Interest		MWH		Total Cost to Rates		Total Cost/ Mwh		Net Profit to Utility		Cash Flow to Utility

		a		b		c		d		e		f		g		h		I		j-I*g		k=c+d+e+j		l=k/g				n=c+d				p		q		r		s		t		u=q+r+s		v=u/t		w=r		x=q+r

																												(160,200,000)																				(560,000,000)						Year		Gas		CSP

		2010		160,200,000		5,340,000		8,410,500		4,806,000				867,240		$7.00		$53.20		46,137,168		64,693,668		75		8,410,500		13,750,500				560,000,000		18,666,667		29,400,000		16,800,000		448,512		64,866,667		145		29,400,000		48,066,667						2010		75		145

		2011		154,860,000		5,340,000		8,130,150		4,645,800				867,240		$7.28		$55.33		47,982,655		66,098,605		76		8,130,150		13,470,150				541,333,333		18,666,667		28,420,000		16,240,000		448,512		63,326,667		141		28,420,000		47,086,667						2011		76		141

		2012		149,520,000		5,340,000		7,849,800		4,485,600				867,240		$7.57		$57.54		49,901,961		67,577,361		78		7,849,800		13,189,800				522,666,667		18,666,667		27,440,000		15,680,000		448,512		61,786,667		138		27,440,000		46,106,667						2012		78		138

		2013		144,180,000		5,340,000		7,569,450		4,325,400				867,240		$7.87		$59.84		51,898,039		69,132,889		80		7,569,450		12,909,450				504,000,000		18,666,667		26,460,000		15,120,000		448,512		60,246,667		134		26,460,000		45,126,667						2013		80		134

		2014		138,840,000		5,340,000		7,289,100		4,165,200				867,240		$8.19		$62.24		53,973,961		70,768,261		82		7,289,100		12,629,100				485,333,333		18,666,667		25,480,000		14,560,000		448,512		58,706,667		131		25,480,000		44,146,667						2014		82		131

		2015		133,500,000		5,340,000		7,008,750		4,005,000				867,240		$8.52		$64.73		56,132,919		72,486,669		84		7,008,750		12,348,750				466,666,667		18,666,667		24,500,000		14,000,000		448,512		57,166,667		127		24,500,000		43,166,667						2015		84		127

		2016		128,160,000		5,340,000		6,728,400		3,844,800				867,240		$8.86		$67.31		58,378,236		74,291,436		86		6,728,400		12,068,400				448,000,000		18,666,667		23,520,000		13,440,000		448,512		55,626,667		124		23,520,000		42,186,667						2016		86		124

		2017		122,820,000		5,340,000		6,448,050		3,684,600				867,240		$9.21		$70.01		60,713,366		76,186,016		88		6,448,050		11,788,050				429,333,333		18,666,667		22,540,000		12,880,000		448,512		54,086,667		121		22,540,000		41,206,667						2017		88		121

		2018		117,480,000		5,340,000		6,167,700		3,524,400				867,240		$9.58		$72.81		63,141,900		78,174,000		90		6,167,700		11,507,700				410,666,667		18,666,667		21,560,000		12,320,000		448,512		52,546,667		117		21,560,000		40,226,667						2018		90		117

		2019		112,140,000		5,340,000		5,887,350		3,364,200				867,240		$9.96		$75.72		65,667,576		80,259,126		93		5,887,350		11,227,350				392,000,000		18,666,667		20,580,000		11,760,000		448,512		51,006,667		114		20,580,000		39,246,667						2019		93		114

		2020		106,800,000		5,340,000		5,607,000		3,204,000				867,240		$10.36		$78.75		68,294,279		82,445,279		95		5,607,000		10,947,000				373,333,333		18,666,667		19,600,000		11,200,000		448,512		49,466,667		110		19,600,000		38,266,667						2020		95		110

		2021		101,460,000		5,340,000		5,326,650		3,043,800				867,240		$10.78		$81.90		71,026,050		84,736,500		98		5,326,650		10,666,650				354,666,667		18,666,667		18,620,000		10,640,000		448,512		47,926,667		107		18,620,000		37,286,667						2021		98		107

		2022		96,120,000		5,340,000		5,046,300		2,883,600				867,240		$11.21		$85.17		73,867,092		87,136,992		100		5,046,300		10,386,300				336,000,000		18,666,667		17,640,000		10,080,000		448,512		46,386,667		103		17,640,000		36,306,667						2022		100		103

		2023		90,780,000		5,340,000		4,765,950		2,723,400				867,240		$11.66		$88.58		76,821,776		89,651,126		103		4,765,950		10,105,950				317,333,333		18,666,667		16,660,000		9,520,000		448,512		44,846,667		100		16,660,000		35,326,667						2023		103		100

		2024		85,440,000		5,340,000		4,485,600		2,563,200				867,240		$12.12		$92.13		79,894,647		92,283,447		106		4,485,600		9,825,600				298,666,667		18,666,667		15,680,000		8,960,000		448,512		43,306,667		97		15,680,000		34,346,667						2024		106		97

		2025		80,100,000		5,340,000		4,205,250		2,403,000				867,240		$12.61		$95.81		83,090,433		95,038,683		110		4,205,250		9,545,250				280,000,000		18,666,667		14,700,000		8,400,000		448,512		41,766,667		93		14,700,000		33,366,667						2025		110		93

		2026		74,760,000		5,340,000		3,924,900		2,242,800				867,240		$13.11		$99.64		86,414,050		97,921,750		113		3,924,900		9,264,900				261,333,333		18,666,667		13,720,000		7,840,000		448,512		40,226,667		90		13,720,000		32,386,667						2026		113		90

		2027		69,420,000		5,340,000		3,644,550		2,082,600				867,240		$13.64		$103.63		89,870,612		100,937,762		116		3,644,550		8,984,550				242,666,667		18,666,667		12,740,000		7,280,000		448,512		38,686,667		86		12,740,000		31,406,667						2027		116		86

		2028		64,080,000		5,340,000		3,364,200		1,922,400				867,240		$14.18		$107.77		93,465,437		104,092,037		120		3,364,200		8,704,200				224,000,000		18,666,667		11,760,000		6,720,000		448,512		37,146,667		83		11,760,000		30,426,667						2028		120		83

		2029		58,740,000		5,340,000		3,083,850		1,762,200				867,240		$14.75		$112.08		97,204,054		107,390,104		124		3,083,850		8,423,850				205,333,333		18,666,667		10,780,000		6,160,000		448,512		35,606,667		79		10,780,000		29,446,667						2029		124		79

		2030		53,400,000		5,340,000		2,803,500		1,602,000				867,240		$15.34		$116.57		101,092,217		110,837,717		128		2,803,500		8,143,500				186,666,667		18,666,667		9,800,000		5,600,000		448,512		34,066,667		76		9,800,000		28,466,667						2030		128		76

		2031		48,060,000		5,340,000		2,523,150		1,441,800				867,240		$15.95		$121.23		105,135,905		114,440,855		132		2,523,150		7,863,150				168,000,000		18,666,667		8,820,000		5,040,000		448,512		32,526,667		73		8,820,000		27,486,667						2031		132		73

		2032		42,720,000		5,340,000		2,242,800		1,281,600				867,240		$16.59		$126.08		109,341,341		118,205,741		136		2,242,800		7,582,800				149,333,333		18,666,667		7,840,000		4,480,000		448,512		30,986,667		69		7,840,000		26,506,667						2032		136		69

		2033		37,380,000		5,340,000		1,962,450		1,121,400				867,240		$17.25		$131.12		113,714,995		122,138,845		141		1,962,450		7,302,450				130,666,667		18,666,667		6,860,000		3,920,000		448,512		29,446,667		66		6,860,000		25,526,667						2033		141		66

		2034		32,040,000		5,340,000		1,682,100		961,200				867,240		$17.94		$136.37		118,263,595		126,246,895		146		1,682,100		7,022,100				112,000,000		18,666,667		5,880,000		3,360,000		448,512		27,906,667		62		5,880,000		24,546,667						2034		146		62

		2035		26,700,000		5,340,000		1,401,750		801,000				867,240		$18.66		$141.82		122,994,139		130,536,889		151		1,401,750		6,741,750				93,333,333		18,666,667		4,900,000		2,800,000		448,512		26,366,667		59		4,900,000		23,566,667						2035		151		59

		2036		21,360,000		5,340,000		1,121,400		640,800				867,240		$19.41		$147.50		127,913,904		135,016,104		156		1,121,400		6,461,400				74,666,667		18,666,667		3,920,000		2,240,000		448,512		24,826,667		55		3,920,000		22,586,667						2036		156		55

		2037		16,020,000		5,340,000		841,050		480,600				867,240		$20.18		$153.40		133,030,460		139,692,110		161		841,050		6,181,050				56,000,000		18,666,667		2,940,000		1,680,000		448,512		23,286,667		52		2,940,000		21,606,667						2037		161		52

		2038		10,680,000		5,340,000		560,700		320,400				867,240		$20.99		$159.53		138,351,679		144,572,779		167		560,700		5,900,700				37,333,333		18,666,667		1,960,000		1,120,000		448,512		21,746,667		48		1,960,000		20,626,667						2038		167		48

		2039		5,340,000		5,340,000		280,350		160,200				867,240		$21.83		$165.91		143,885,746		149,666,296		173		280,350		5,620,350				18,666,667		18,666,667		980,000		560,000		448,512		20,206,667		45		980,000		19,646,667						2039		173		45
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						2010						2015

						Gas		Solar				Gas		Solar

				Fuel Cost		46,137,168						56,132,919

				Interest		4,806,000		16,800,000				4,005,000		14,000,000

				ROE (Profit)		8,410,500		29,400,000				7,008,750		24,500,000

				Depreciation		5,340,000		18,666,667				5,340,000		18,666,667

				Total Cost to Rates		64,693,668		64,866,667				72,486,669		57,166,667

						0.7131635819		0				0.7743895513		0

						0.1300049952		0.4532374101				0.0966901923		0.4285714286
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