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Abstract

The Fukushima disaster has lead the French government to release novel cost informa-

tion relative to its nuclear electricity program allowing us to compute a levelized cost. We

identify a modest escalation of capital cost and a larger than expected operational cost.

Under the best scenario, the cost of French nuclear power over the last four decades is 59

d/MWh (at 2010 prices) while in the worst case it is 83 d/MWh. On the basis of these find-

ings, we estimate the future cost of nuclear power in France to be at least 76 d/MWh and

possibly 117 d/MWh. A comparison with the US confirms that French nuclear electricity

nevertheless remains cheaper. Comparisons with coal, natural gas and wind power are car-

ried out to the advantage of these. Our data and code is attached as and .

Electricity, Nuclear Power, Levelized Cost, Alternative Fuels

JEL codes : L51, H42, D61
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Tables

		Characteristics		France		unit				Discount rate		Annuity						Frecnh PWR		Best						Worst																				US						FR						Wind		US						EU

		Capacity		63.1		GW				5%		5.8%						Item		bn€/y.		€/kW/y		€/MWh		bn€/y.		€/y./kW		€/MWh				US		bn$/y		$/kW/y		$/MWh				bn€/y.		€/kW/y		€/MWh				€/kW/y		€/MWh				Overnight		2000		$/kW				1610		€/kW

		Output		418		TWh				10%		10.2%						Capital		5.6		89		13.4		10.9		172		26.0				Capital		22.7		227		33.4				19.7		198		29.0				89		13.4				Annuity		142		$/kW/y				114		€/kW/y

		Cum. Output		10082		TWh				Exchange rate €/$		0.87						O&M		11.9		188		28.5		11.9		188		28.5				O&M		15.1		151		22.2				13.1		131		19.3				188		28.5				O&M		40		$/kW/y				32		€/kW/y

		Amortization		40		years												Fuel		3.0		48		7.3		3.0		48		7.3				Fuel		5.5		55		8.1				4.8		48		7.1				48		7.3				Total		182		$/kW/y				146		€/kW/y

										O&M		bn€		M€				Back-end		0.8		13		1.9		1.6		25		3.8				Back-end		0.9		9		1.4				0.8		8		1.2				13		1.9				CF		27.5%						21.3%

		Investment		bn€		€kW				Salaries		2.0		2042				Insurance								4.0		63		9.6				Development						9.5								8.3						7.7				Levelized Cost		76		$/MWh				78		€/MWh

		Construction		72.9		1154				Perks		0.6		634				Development						7.7						7.7				Total		44		443		75				38		385		65				338		59

		Engineering		10.3		163				Maintenance cost

Nicolas Boccard: Nicolas Boccard:
external cost page 52		2.1		2095				Total		21		338		59		31		497		83																												lifetime		25		30				20		€/tCO2

		Interests		13.0		207				Maintenance asset		1.7		1747																				PWR		Grubler																						rate		5%		5%

		Total		96.2		1524				Fukushima		2.0		2000				EPR		Best						Worst								Item		bn€/y.		€/kW/y		€/MWh						FF98		€2,010										annuity		7.1%		6.5%

		worst case build twice more expensive to finance		106.2						Support		0.9		932				Item		bn€/y.		€/kW/y		€/MWh		bn€/y.		€/y./kW		€/MWh				Capital		5.2		83		12.5						480		89.7										exchange rate		1.24		PPP

		O&M		bn€/y.						Taxes		1.2		1176				Capital		19.5		310		41.6		34.3		543		73.0				O&M		2.5		39		6.0						400		74.7

		Maintenance		3.8						Research		0.6		644				O&M		11.9		188		25.3		11.9		188		25.3				Fuel		2.6		42		6.3						425		79.4

		Labour		2.7						Finance		0.6		626				Fuel		3.0		48		7.3		3.0		48		7.3				Back-end		1.1		17		2.5						169		31.6										Nat. Gas		US						EU

		Support		3.4						Total		11.9		11896				Back-end		0.8		13		1.7		1.6		25		3.4				Insurance																								Overnight		900		$/kW				725		€/kW

		Fukushima		2.0														Insurance								4.0		63		8.5				Development						3.0						161		30.1										Annuity		59		$/kW/y				47		€/kW/y

		Total		11.9						Fuel		bn€		M€				Total		35		559		76		55		869		117				Total		11		181		30																		O&M		23		$/kW/y				19		€/kW/y

										Fuel input		1.5		1503																																												CF		66.0%						66.0%

		Back-end cycle		bn€		€kW				Fuel stock		0.6		632						51				$/MWh		72				$/MWh																18.7												Total		14		$/MWh				11		€/MWh

		Dismantling		18.4		291				Spent fuel		0.9		902						66				$/MWh		102				$/MWh				US mean cost		3401		$																				Fuel		50		$/MWh				56		€/MWh

		Dismantling		1.9		30				Total		3.0		3037																						2955.047276		€																				Levelized Cost		64		$/MWh				68		€/MWh

		Last cores 		3.8		60												Reliability		85%

		Waste EDF		23.0		365				Spent fuel								output		470		TWh												coal cost		52		$/MWh

		Waste CEA		2.4		38				Cost		14806						EPR		5312		€/kW												premium		44%

		Total		49.5		784				Stock		18593						fleet		335		bn€

										spent/ton		0.796

		risk free rate		2%						fuel input		1133						PPP Xrate		EURO		FR		Real				IEA 2010

		set aside		1.62%														2004		0.87		0.94		0.80				4100		$/kW

																		2005		0.86		0.92		0.80				3093

										Dismantling		bn€						2006		0.83		0.90		0.80

										UK		46.0						2007		0.82		0.89		0.73

		Development		bn€						Sweden		20.0						2008		0.81		0.88		0.68						158.4		210

		R&D 1st gen		14.4						Germany		26.0						2009		0.80		0.87		0.72

		R&D 2nd gen		20.0						Belgium		24.4						2010		0.81		0.87		0.75

		R&D 3rd gen		21.0						Mean		29.1						2011		0.80		0.87		0.72

		SuperPhénix		12.0						extra wrt FR		58%						2012		0.79		0.86		0.78

		Old Reactors		6.1																$/€		$/€

		Dismantling		3.9						IEA assumption		15%		overnight cost

		Total		77.4						tentative cost		14.4304128571		bn€				Champsaur		bn€		€/MWh				bn€

										real cost		22.2		bn€				O&M		10		23.8		provisions		18

		upto2011		78						delta		54%						investments		4		9.5		net provisions		6.8

		upto2011		10500						real rate		23%						past		1.8		4.3		unamortized		15

				7.47														future		0.8		1.9		to cover		21.8

		upto2012		78						uranium		AREVA						Total		16		37.6

		upto2012		10918						enrichment 		8												unamortized		33.6

				7.18						reprocessing		22						output		420		TWh		by me in 2011

										since 2000		10						regulation duration		15		years

		IEA fuel cost								Dismantling		7.1						lifetime reactor		40		years

		fuel cost		2.1		bn€				Total		47.1						rate		8.4%

		output		418		TWh												annuity		12%

		fuel cost		5.0		€/MWh		IEA

		fuel cost		4.4		$/MWh		7

		back end		1.7		$/MWh		2.3										Fuel used		ENU		ERU		MOX		Total

		Total		6.0		close !		9.3										2008		1049		16		93		1158

																		2009		995		21		79.6		1096

																		2010		1030		28.6		86.4		1145

																		Average		1025		22		86		1133































http://stats.oecd.org/Index.aspx?datasetcode=SNA_TABLE4

EDF

		year		index		deflator		nuke		second gen		ratio		Nuki		Cost		dev				Name		Type		Net MW		Design MW		Gross MW		Therm MW		Build		Duree		CF		Start		Finish		Shutdown		pre70		prod		Life		prod		Cout1		Cout2		€/W		Gen		Age		Batch		mother		Grubler		hiserror		delay1		delay2								auditors original data		Plant		MW		Cout1		Cout2		operation		Build		Duree		Build		Duree		€/W

		1970		17		6.53		5711														BUGEY-1		GCR		540		540		555		1954		6.4		6.6		50.9		12/1965		07/1972		05/1994		0		0		21.9		77707		1200				2.2		1				UNGG												01/1970		pre70						Fessenheim 1.2		1780		1488		1698		02/1978		16.5		18.1		30%		ERROR:#REF!		Cout1

		1971		18		6.14		9329														CHINON-A1		GCR		70		68		80		300		6.4		7.0		46.6		02/1957		02/1964		04/1973		5.9		2723		9.2		4233		500				7.4		1				UNGG												cumul		30.1						Bugey 2.3		1840		1630		1860		03/1979		12.4		13.3		30%		ERROR:#REF!		Cout2

		1972		20		5.76		14591														CHINON-A2		GCR		180		170		230		800		5.6		5.6		69.0		08/1959		02/1965		06/1985		4.9		5741		20.3		24008		775				4.6		1				UNGG												CF		75%						Bugey 4.5		1800		1619		1848		10/1979		10.9		11.7

		1973		21		5.35		14751														CHINON-A3		GCR		360		480		480		1170		5.4		5.4		39.7		03/1961		08/1966		06/1990		3.4		8074		23.9		56441		1011				2.1		1				UNGG												SUPER-PHENIX CF		40%						Dampierre 1.2		1800		2109		2407		11/1980		12.1		12.9

		1974		23		4.80		14710														CHOOZ-A (ARDENNES)		PWR		305		280		320		1040		5.3		5.3		65.7		01/1962		04/1967		10/1991		2.7		5446		24.5		49179		582				2.1		1				Belgo																				Tricastin 1.2		1840		2191		2501		12/1980		10.6		11.8

		1975		27		4.23		18248														EL-4 (MONTS D'ARREE)		HWGCR		70		70		75		250		5.0		5.9		66.9		07/1962		06/1968		07/1985		1.6		730		17.2		7894		249				3.6		1				UNGG												INSEE cumul post 1970		10561		second gen figures from EDF in report				Gravelines 1.2		1840		2294		2618		12/1980		9.9		10.6

		1976		30		3.81		15778														G-1 (MARCOULE)		GCR		7		7		7				2.0		2.0				01/1954		01/1956		10/1968		12.8		589		12.8		588								1				UNGG												correction factor		1.05		Insee figures larger because of losses				Tricastin 3.4		1840		1512		1726		08/1981		15.2		16.1

		1977		32		3.50		17941		1.0												G-2 (MARCOULE)		GCR		39		36		43		260		4.1		4.1		60.8		03/1955		04/1959		02/1980		10.7		2743		20.8		5325								1				UNGG												Total post 1970		10052						Dampierre 3.4		1800		1575		1798		08/1981		15.7		16.9

		1978		35		3.21		30452		13												G-3 (MARCOULE)		GCR		40		36		43		260		4.1		4.1		73.2		03/1956		04/1960		06/1984		9.8		2562		24.2		6363								1				UNGG												Total		10082						Gravelines 3.4		1840		1620		1849		08/1981		11.8		13.3

		1979		39		2.91		39960		22												PHENIX		FBR		130		233		142		345		5.1		5.7		39.5		11/1968		07/1974		02/2010		0		0		35.6		30366								1				FBR												Second Gen		9691						Blayais 1.2		1830		2185		2494		07/1982		10.2		10.8

		1980		43		2.61		61251		33												ST. LAURENT-A1		GCR		390		480		500		1650		5.5		5.7		58.6		10/1963		06/1969		04/1990		0.6		1502		20.9		53498		1047				2.2		1				UNGG												First Gen		391						St Laurent 1.2		1760		1972		2251		08/1983		11.5		12.8

		1981		48		2.34		105326		57												ST. LAURENT-A2		GCR		465		515		530		1475		5.6		5.8		51.0		01/1966		11/1971		05/1992		0		0		20.6		62841		733				1.4		1				UNGG												alternate figure		429						Blayais 3.4		1820		2032		2319		10/1983		11.3		12.5

		1982		54		2.09		108919		90												SUPER-PHENIX		FBR		1200		1200		1242		3000		9.1		10.0		7.9		12/1976		12/1986		12/1998		0		0		12.1		50803								1				FBR																				Chinon 1.2		1740		1997		2279		05/1984		10.8		11.5

		1983		59		1.90		144261		120												BELLEVILLE-1		PWR		1310		1310		1363		3817		7.5		8.1		70.0		05/1980		06/1988		05/2028										1463		1961		1.50		2		24.6		P4 REP 1300		2987		10.2		96		0.43		1.17										Cruas 1.2		1760		2206		2518		10/1984		12.2		13.9

		1984		63		1.77		191234		161												BELLEVILLE-2		PWR		1310		1310		1363		3817		7.9		8.4		72.3		08/1980		01/1989		12/2028										1524		2060		1.57		2		24.0		P4 REP 1300		2987		10.5		94		0.45		1.18										Cruas 3.4		1760		1722		1965		11/1984		10.3		11.3

		1985		67		1.68		224100		197												BLAYAIS-1		PWR		910		910		951		2785		4.4		4.9		70.1		01/1977		12/1981		11/2021										976		1217		1.34		2		31.1		CP1		2185		5.2		79		0.24		1.09										Gravelines 5.6		1820		1989		2270		06/1985		9.9		10.8

		1986		70		1.60		254155		221												BLAYAIS-2		PWR		910		910		951		2785		5.5		6.1		76.9		01/1977		02/1983		01/2023										1209		1547		1.70		2		29.9		CP1		2185		5.5		65		0.31		1.12										Paluel 1.2		2580		3950		4508		12/1985		11.1		11.7

		1987		72		1.56		265520		240												BLAYAIS-3		PWR		910		910		951		2785		5.4		5.6		75.9		04/1978		11/1983		11/2023										1027		1301		1.43		2		29.1		CP1		2032		6.1		86		0.28		1.11										Paluel 3.4		2580		2985		3407		04/1986		15.7		16.8

		1988		74		1.51		275521		246												BLAYAIS-4		PWR		910		910		951		2785		5.1		5.5		74.3		04/1978		10/1983		09/2023										1005		1270		1.40		2		29.3		CP1		2032		6.1		88		0.27		1.11										St Alban 1.2		2600		2935		3350		09/1986		13.0		14.0

		1989		77		1.46		303931		279												BUGEY-2		PWR		910		920		945		2785		5.5		6.3		68.1		11/1972		03/1979		02/2019										873		1124		1.24		2		33.8		CP0		1630		4.6		75		0.32		1.13										Flamanville 1.2		2580		3320		3789		01/1987		13.3		15.1

		1990		79		1.42		313651		290		1.082		2355		57.4		24.4				BUGEY-3		PWR		910		920		945		2785		5.1		5.5		65.2		09/1973		03/1979		02/2019										757		956		1.05		2		33.8		CP0		1630		4.3		83		0.27		1.11										Chinon 3.4		1760		1969		2247		09/1987		15.2		16.5

		1991		81		1.38		331340		310		1.069		2671		58.4		21.9				BUGEY-4		PWR		880		900		917		2785		4.8		5.1		67.9		06/1974		07/1979		06/2019										777		972		1.10		2		33.5		CP0		1619		4.2		80		0.25		1.10										Cattenom 1.2		2565		3484		3977		09/1987		12.5		13.1

		1992		83		1.36		338445		319		1.060		2993		59.4		19.8				BUGEY-5		PWR		880		900		917		2785		5.1		5.5		70.3		07/1974		01/1980		12/2019										842		1064		1.21		2		33.0		CP0		1619		4.2		73		0.27		1.11										Belleville 1.2		2620		2987		3409		09/1988		12.9		14.3

		1993		84		1.33		368188		349		1.056		3344		60.4		18.1				CATTENOM-1		PWR		1300		1300		1362		3817		7.0		7.4		69.9		10/1979		04/1987		03/2027										1731		2286		1.76		2		25.8		P4 REP 1300		3484		9.9		80		0.39		1.16										Nogent 1.2		2620		3128		3570		09/1988		13.5		14.8

		1994		85		1.32		359981		340		1.058		3687		61.4		16.7				CATTENOM-2		PWR		1300		1300		1362		3817		7.1		7.5		72.5		07/1980		02/1988		01/2028										1753		2319		1.78		2		24.9		P4 REP 1300		3484		10.2		81		0.39		1.16										Cattenom 3.4		2600		2837		3238		07/1991		10.4		11.2

		1995		86		1.30		377231		358		1.053		4046		62.4		15.4				CATTENOM-3		PWR		1300		1300		1362		3817		8.1		8.6		74.0		06/1982		02/1991		01/2031										1450		1969		1.51		2		21.9		P4 REP 1300		2837		11.9		111		0.46		1.19										Penly 1.2		2660		3420		3903		11/1991		11.0		11.9

		1996		88		1.28		397340		375		1.060		4425		63.4		14.3				CATTENOM-4		PWR		1300		1300		1362		3817		7.7		8.3		78.0		09/1983		01/1992		12/2031										1387		1868		1.44		2		21.0		P4 REP 1300		2837		12.7		125		0.44		1.18										Golfech 1.2		2620		3265		3727		08/1992		18.2		ERROR:#REF!

		1997		88		1.27		395484		376		1.052		4801		64.4		13.4				CHINON-B-1		PWR		905		870		954		2785		5.8		6.9		73.3		03/1977		02/1984		01/2024										964		1258		1.39		2		28.9		CP2		1997		5.7		83		0.36		1.14										Chooz 1.2		2910		4758		5431		07/2000		17.1		ERROR:#REF!		8.6		ERROR:#REF!		1.8661875422

		1998		89		1.26		387589		368		1.053		5170		65.4		12.6				CHINON-B-2		PWR		905		870		954		2785		6.8		7.4		74.1		03/1977		08/1984		07/2024										1033		1364		1.51		2		28.4		CP2		1997		5.9		80		0.39		1.16										Civaux 1.2		2945		3683		4204		05/2002		17.9		ERROR:#REF!		9.0		ERROR:#REF!		1.4273821354

		1999		89		1.26		394300		375		1.051		5546		66.4		12.0				CHINON-B-3		PWR		905		905		954		2785		6.1		6.4		73.4		10/1980		03/1987		02/2027										931		1201		1.33		2		25.8		CP2		1969		7		107		0.33		1.13										Total		62510		72862		83162		11/1985		373.3		ERROR:#REF!

		2000		91		1.24		415200		395		1.051		5941		67.4		11.3				CHINON-B-4		PWR		905		905		954		2785		6.8		7.2		74.0		02/1981		04/1988		03/2028										1038		1362		1.51		2		24.8		CP2		1969		7.3		99		0.37		1.15

		2001		93		1.21		421076		401		1.049		6342		68.4		10.8				CRUAS-1		PWR		915		880		956		2785		4.7		5.7		71.4		08/1978		04/1984		03/2024										1038		1316		1.44		2		28.7		CP2		2206		6.2		87		0.28		1.11										CHOOZ-B-1		1500		4014		4581				12.7		16.4						3.1

		2002		95		1.19		436760		417		1.049		6758		69.4		10.3				CRUAS-2		PWR		915		915		956		2785		5.8		6.4		73.0		11/1978		04/1985		03/2025										1168		1505		1.65		2		27.8		CP2		2206		6.5		79		0.32		1.13										CHOOZ-B-2		1500		3573		4078				11.3		14.8						2.7

		2003		97		1.16		441070		421		1.048		7178		70.4		9.8				CRUAS-3		PWR		915		880		956		2785		5.1		5.4		71.1		04/1979		09/1984		08/2024										864		1089		1.19		2		28.3		CP2		1722		6.5		110		0.27		1.10										CIVAUX-1		1495		2156		2461				9.2		13.3						1.6

		2004		98		1.15		448241		427		1.049		7605		71.4		9.4				CRUAS-4		PWR		915		880		956		2785		5.1		5.4		71.7		10/1979		02/1985		02/2025										858		1080		1.18		2		27.9		CP2		1722		6.7		114		0.27		1.10										CIVAUX-2		1495		2048		2337				8.7		11.1						1.6

		2005		100		1.12		451529		429		1.052		8035		72.4		9.0				DAMPIERRE-1		PWR		890		890		937		2785		5.1		5.6		70.8		02/1975		09/1980		08/2020										1030		1304		1.47		2		32.3		CP1		2109		4.5		63		0.28		1.11

		2006		102		1.10		450191		428		1.052		8464		73.4		8.7				DAMPIERRE-2		PWR		890		890		937		2785		5.7		5.9		70.0		04/1975		02/1981		02/2021										1079		1375		1.55		2		31.9		CP1		2109		4.7		63		0.30		1.12

		2007		105		1.07		439730		418		1.052		8883		74.4		8.4				DAMPIERRE-3		PWR		890		890		937		2785		5.4		5.7		73.3		09/1975		05/1981		05/2021										772		981		1.10		2		31.6		CP1		1575		4.8		90		0.29		1.11

		2008		107		1.05		439447		418		1.052		9301		75.4		8.1				DAMPIERRE-4		PWR		890		890		937		2785		5.7		6.0		69.9		12/1975		11/1981		11/2021										803		1025		1.15		2		31.1		CP1		1575		5		90		0.30		1.12

		2009		108		1.04		409736		390		1.051		9692		76.4		7.9				FESSENHEIM-1		PWR		880		880		920		2660		5.6		6.3		68.1		09/1971		01/1978		12/2017										755		972		1.10		2		35.0		CP0		1488		5		95		0.32		1.13

		2010		109		1.03		428521		408		1.051		10100		77.4		7.7				FESSENHEIM-2		PWR		880		880		920		2660		5.7		6.2		68.5		02/1972		04/1978		03/2018										733		940		1.07		2		34.8		CP0		1488		4.9		96		0.31		1.12

		2011		111		1.02		442408		421				10521		78.4		7.5				FLAMANVILLE-1		PWR		1330		1330		1382		3817		6.0		7.0		67.7		12/1979		12/1986		11/2026										1678		2194		1.65		2		26.1		P4 REP 1300		3320		9.8		82		0.36		1.15

		2012		112		1.00		425388		405				10926		79.4		7.3				FLAMANVILLE-2		PWR		1330		1330		1382		3817		6.2		6.9		71.2		05/1980		03/1987		02/2027										1642		2140		1.61		2		25.8		P4 REP 1300		3320		10		86		0.35		1.14

		2013								418		1.05		11344		80.4		7.1				GOLFECH-1		PWR		1310		1310		1363		3817		7.6		8.2		75.8		11/1982		02/1991		01/2031										1520		2045		1.56		2		21.9		P4 REP 1300		3265		12		108		0.44		1.18

		2014												11762		81.4		6.9				GOLFECH-2		PWR		1310		1310		1363		3817		8.7		9.4		76.0		10/1984		03/1994		02/2034										1745		2414		1.84		2		18.8		P4 REP 1300		3265		13.3		101		0.51		1.21

		2015												12180		82.4		6.8				GRAVELINES-1		PWR		910		910		951		2785		5.1		5.8		68.4		02/1975		11/1980		11/2020										1154		1468		1.61		2		32.1		CP1		2294		4.5		56		0.29		1.11

		2016				100		FF98		13.8				12598		83.4		6.6				GRAVELINES-2		PWR		910		910		951		2785		5.5		5.8		72.3		03/1975		12/1980		11/2020										1140		1448		1.59		2		32.1		CP1		2294		4.7		60		0.29		1.11

		2017				6.56								13016		84.4		6.5				GRAVELINES-3		PWR		910		910		951		2785		5.0		5.5		72.8		12/1975		06/1981		05/2021										810		1023		1.12		2		31.6		CP1		1620		4.9		88		0.27		1.11

		2018				15.2		Euro98						13434		85.4		6.4				GRAVELINES-4		PWR		910		910		951		2785		5.2		5.5		74.2		04/1976		10/1981		09/2021										810		1023		1.12		2		31.2		CP1		1620		5.1		92		0.27		1.11

		2019				18.4		Euro08						13852		86.4		6.2				GRAVELINES-5		PWR		910		910		951		2785		4.9		5.3		75.5		10/1979		01/1985		01/2025										926		1164		1.28		2		28.0		CP1		1989		6.6		104		0.26		1.10

		2020				18.7		euro10						14270		87.4		6.1				GRAVELINES-6		PWR		910		910		951		2785		5.8		6.1		75.6		10/1979		10/1985		10/2025										1063		1360		1.49		2		27.2		CP1		1989		6.7		91		0.31		1.12

																						NOGENT-1		PWR		1310		1310		1363		3817		6.4		6.8		71.4		05/1981		02/1988		02/2028										1500		1949		1.49		2		24.9		P4 REP 1300		3128		10.4		98		0.35		1.14

		what		GDP deflator		real 2010€		INSEE		RTE		moi										NOGENT-2		PWR		1310		1310		1363		3817		7.0		7.3		74.2		01/1982		05/1989		04/2029										1628		2146		1.64		2		23.7		P4 REP 1300		3128		11.1		95		0.38		1.15

								http://insee.fr/fr/themes/tableau.asp?reg_id=0&ref_id=NATTEF11360														PALUEL-1		PWR		1330		1330		1382		3817		6.9		8.3		70.1		08/1977		12/1985		11/2025										2021		2724		2.05		2		27.1		P4 REP 1300		3950		8.9		60		0.44		1.18

								gross		net second gen												PALUEL-2		PWR		1330		1330		1382		3817		6.7		7.9		68.7		01/1978		12/1985		11/2025										1929		2576		1.94		2		27.1		P4 REP 1300		3950		9		64		0.42		1.17

																						PALUEL-3		PWR		1330		1330		1382		3817		6.7		7.0		67.6		02/1979		02/1986		01/2026										1568		2050		1.54		2		26.9		P4 REP 1300		2985		9.6		86		0.36		1.15

																						PALUEL-4		PWR		1330		1330		1382		3817		6.2		6.3		70.8		02/1980		06/1986		05/2026										1417		1825		1.37		2		26.6		P4 REP 1300		2985		9.9		100		0.32		1.13

																						PENLY-1		PWR		1330		1330		1382		3817		7.7		8.3		73.6		09/1982		12/1990		11/2030										1710		2302		1.73		2		22.1		P4 REP 1300		3420		12.1		97		0.44		1.18

																						PENLY-2		PWR		1330		1330		1382		3817		7.5		8.3		75.0		08/1984		11/1992		10/2032										1710		2302		1.73		2		20.2		P4 REP 1300		3420		13.4		107		0.44		1.18

																						ST. ALBAN-1		PWR		1335		1335		1381		3817		6.6		7.3		66.9		01/1979		05/1986		04/2026										1435		1887		1.41		2		26.7		P4 REP 1300		2935		9.5		93		0.38		1.15

																						ST. ALBAN-2		PWR		1335		1335		1381		3817		6.9		7.6		67.4		07/1979		03/1987		02/2027										1500		1988		1.49		2		25.8		P4 REP 1300		2935		9.8		91		0.40		1.16

																						ST. LAURENT-B-1		PWR		915		915		956		2785		4.7		5.2		72.5		05/1976		06/1981		06/2021										967		1212		1.32		2		31.5		CP2		1972		5		76		0.25		1.10

																						ST. LAURENT-B-2		PWR		915		880		956		2785		4.9		5.4		71.8		07/1976		11/1981		10/2021										1005		1266		1.38		2		31.1		CP2		1972		5.1		74		0.27		1.10

																						TRICASTIN-1		PWR		915		915		955		2785		5.6		6.1		71.6		11/1974		12/1980		11/2020										1103		1412		1.54		2		32.1		CP1		2191		4.6		60		0.31		1.12

																						TRICASTIN-2		PWR		915		915		955		2785		5.7		6.0		70.9		12/1974		12/1980		11/2020										1088		1390		1.52		2		32.1		CP1		2191		4.6		61		0.30		1.12

																						TRICASTIN-3		PWR		915		915		955		2785		5.9		6.1		74.6		04/1975		05/1981		05/2021										732		938		1.02		2		31.6		CP1		1512		4.8		94		0.31		1.12

																						TRICASTIN-4		PWR		915		915		955		2785		6.1		6.5		72.9		05/1975		11/1981		10/2021										780		1008		1.10		2		31.2		CP1		1512		4.9		89		0.33		1.13

																						CHOOZ-B-1		PWR		1500		1455		1560		4270		12.7		13.6		76.6		01/1984		08/1997		08/2037										2521		3855		2.57		3		15.4		N4 REP 1450		4758		15.8		75		0.82		1.34

																						CHOOZ-B-2		PWR		1500		1455		1560		4270		11.3		12.1		73.9		12/1985		01/1998		01/2038										2237		3296		2.20		3		14.9		N4 REP 1450		4758		16.8		94		0.70		1.29

																						CIVAUX-1		PWR		1495		1450		1561		4270		9.2		9.8		77.0		10/1988		08/1998		07/2038										1893		2642		1.77		3		14.4		N4 REP 1450		3683		18.7		130		0.54		1.22

																						CIVAUX-2		PWR		1495		1450		1561		4270		8.7		9.3		74.2		04/1991		07/2000		06/2040										1790		2468		1.65		3		12.5		N4 REP 1450		3683		31.6		236		0.50		1.21

																						FLAMANVILLE-3		PWR		1600		1600		1650		4300		9.1		9.1				12/2007		12/2016		12/2056										8500		0		0.00		4				EPR

																						total				64330		64000																								direct cost		72862										12/2012				480		88228

																						sans superphenix				63130		62800																								extra		10300								27.3		mean age active						grubler total cost

																																																														19%		CV

																						source				DO NOT SORT																										partial total		83162

																						http://www.iaea.org/PRIS				reactor cost needs contiguous mother values																										delay rate		0.045		0.078		EDF chocie

																						mathematica code														new		original		original date		new date										total cost		96203

																						except red ones										CHOOZ-B-1				5.15		7.3		08/1983		06/1981										total delay cost		13041

																																CHOOZ-B-2				5.36		7.1		08/1983		11/1981										duree moyenne construction		6.89

																																CIVAUX-1				13.62		16.4		05/2000		08/1997												0.35		0.68		alternate

																																CIVAUX-2				12.08		14.8		09/2000		01/1998										multiplier		1.14		1.26		alternate

																																				9.80		13.3		01/2002		08/1998										total cost		95029		104889		alternate

																																				9.27		11.1		04/2002		07/2000										total delay cost		11867		21727		alternate

																																				fitted in mathematica
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koomney

		What		Size		construction		CF		life		levelized		CF diff		Age		CF		overnight		O&M		incre		reserve		decomm		Fuel		cap cost		annuality		annuality		net Power		output		uptonow		x1		x2		x3		cost		capital

		Name		MW		Years		%		Years		$/MWh		%		Years		%		$/kW		$/kW/y		$/kW/y		$/kW/y		$/kW/y		$/MWh 		$/kW		$/kW/y		total		MW		TWh/y		TWh		bn$		bn$/y		bn$/y		$/kW/y		$/MWh		delay1		delay2		State		cool		mfr		Efficiency		outage		Finish		rk

		Palisades		793		4.79945243		67.8		40.0		36		2.5		39.0		65.3		664		86.81		33.24		6.19		2.19		7		730		42.54774109		33.74035868		538		4.71		184		6.6		136		33		171		29		0.26		1.10		MI		1		2		32.9%		7.6%		12/31/71		1

		Vermont Yankee		605		4.971937029		81.5		40.0		41		-   1.6		38.1		83.1		1386		113.36		34.52		5.61		2.87		7		1531		89.20138657		53.96683887		493		4.32		164		6.8		149		30		246		34		0.27		1.10		VT		1		3		33.7%		7.4%		11/30/72		2

		Pilgrim		677		4.265571526		67.4		40.0		46		-   1.2		38.1		68.6		1361		105.15		34.52		5.98		2.87		6		1476		86.04031057		58.24929026		456		4.00		152		7.0		159		24		235		40		0.23		1.08		MA		0		3		33.5%		7.4%		12/1/72		3

		Turkey Point 3		802		5.63449692		73.4		40.0		32		-   2.9		38.0		76.3		571		75.55		34.52		5.98		2.19		8		641		37.37373038		29.97373177		589		5.16		196		6.3		125		41		156		24		0.32		1.12		FL		0		4		31.0%		7.4%		12/14/72		4

		Surry 1		838		4.492813142		75.1		40.0		30		0.8		38.0		74.3		881		53.81		34.52		6.28		2.19		7		961		56.01611254		46.94150231		629		5.51		210		6.3		128		39		153		23		0.25		1.09		VA		0		4		33.9%		7.4%		12/22/72		5

		Maine Yankee		860		4.240930869		67.0		24.6		34		-   1.6		24.6		68.6		1064		32.92		35.04		8.5		2.65		9		1153		67.22261309		57.81144726		576		5.05		124		4.2		126		45		146		25		0.23		1.08		ME		0		2		32.5%		10.1%		12/28/72		6

		Surry 2		838		4.848733744		74.7		40.0		31		-   1.1		37.7		75.8		881		56.09		35.88		6.13		2.19		7		970		56.52322303		47.3664609		626		5.49		207		6.4		131		38		157		24		0.27		1.10		VA		0		4		33.9%		7.2%		5/1/73		7

		Oconee 1		846		5.689253936		76.9		40.0		30		-   0.8		37.5		77.7		611		65.13		35.88		6.27		2.19		8		687		40.04777178		33.88041492		650		5.70		213		6.4		126		46		150		22		0.32		1.12		SC		0		1		32.8%		7.2%		7/15/73		8

		Turkey Point 4		693		6.36550308		75.8		40.0		32		-   3.0		37.3		78.8		571		81.15		35.88		5.84		2.19		7		653		38.07926258		26.38892897		525		4.60		172		5.4		113		32		163		25		0.36		1.14		FL		0		4		31.0%		7.2%		9/7/73		9

		Fort Calhoun		482		5.303216975		72.2		40.0		50		-   6.1		37.3		78.3		1435		127.07		37.27		5.28		2.19		8		1598		93.13577803		44.89144501		348		3.05		114		5.7		128		24		265		42		0.30		1.11		NE		0		2		32.1%		6.9%		9/26/73		10

		Zion 2		1040		5.793292266		55.7		23.4		47		-   5.7		23.4		61.4		912		72.13		37.43		8.38		2.68		10		1028		59.93570634		62.33313459		579		5.07		119		5.6		188		51		181		37		0.33		1.13		IL		0		4		32.5%		9.3%		9/17/74		11

		Oconee 2		846		6.841889117		79.2		40.0		31		-   1.5		36.3		80.7		611		73.51		37.27		6.11		2.19		8		708		41.24880145		34.89648603		670		5.87		213		6.6		136		47		160		23		0.40		1.16		SC		0		1		33.1%		6.9%		9/9/74		12

		Zion 1		1040		5.081451061		55.3		24.1		45		-   1.2		24.1		56.5		912		69.41		36.08		9.25		2.65		9		1010		58.85872565		61.21307467		575		5.04		122		5.5		183		45		176		36		0.28		1.11		IL		0		4		32.5%		10.1%		12/31/73		13

		Prairie Island 1		522		5.475701574		85.3		40.0		35		-   0.9		37.0		86.2		1352		68.96		35.88		5.48		2.19		8		1512		88.13506849		46.00650575		445		3.90		144		5.0		105		31		201		27		0.31		1.12		MN		1		4		31.8%		7.2%		12/16/73		14

		Peach Bottom 2		1125		6.425735797		73.0		40.0		39		-   0.9		36.5		73.9		1208		80.22		37.27		6.73		2.87		7		1384		80.68459706		90.7701717		821		7.19		263		10.4		234		50		208		32		0.37		1.15		PA		1		3		32.4%		6.9%		7/5/74		15

		Kewaunee		566		5.859000684		83.0		40.0		38		-   1.1		36.5		84.1		1259		83.41		37.27		5.37		2.19		9		1422		82.87921222		46.90963412		470		4.12		150		5.7		119		37		211		29		0.33		1.13		WI		0		4		31.0%		6.9%		6/16/74		16

		Cooper		768		6.080766598		71.8		40.0		42		0.3		36.5		71.5		1199		90.41		37.27		5.9		2.87		8		1362		79.37842859		60.96263316		551		4.83		176		7.5		166		39		216		34		0.35		1.14		NE		0		3		31.8%		6.9%		7/1/74		17

		Browns Ferry 1		1101		7.252566735		61.0		40.0		39		11.4		36.4		49.6		800		53.94		36.65		9.47		5.33		9		937		54.58331939		60.09623465		672		5.89		214		8.3		176		53		160		30		0.42		1.17		AL		1		3		32.7%		10.6%		8/1/74		18

		Three Mile Island 1		819		6.291581109		73.6		40.0		44		-   2.0		36.3		75.5		1579		86.9		37.27		5.96		2.19		7		1803		105.1020372		86.07856848		602		5.28		192		8.4		194		37		237		37		0.36		1.14		PA		1		1		30.6%		6.9%		9/2/74		19

		Oconee 3		846		7.110198494		80.0		40.0		31		1.6		36.0		78.4		611		72.71		37.27		6.11		2.19		8		713		41.53506764		35.13866722		677		5.93		214		6.6		135		47		160		23		0.41		1.17		SC		0		1		33.0%		6.9%		12/16/74		20

		Arkansas 1		842		6.214921287		76.6		40.0		34		-   0.6		36.0		77.2		890		69.58		37.27		6.08		2.19		8		1015		59.12424277		49.78261241		645		5.65		204		6.9		147		45		174		26		0.35		1.14		AR		0		2		30.8%		6.9%		12/19/74		21

		Prairie Island 2		518		5.489390828		87.7		40.0		35		-   1.9		36.0		89.6		1352		72.73		37.27		5.35		2.19		8		1513		88.16581722		45.66989332		454		3.98		143		5.0		107		32		206		27		0.31		1.12		MN		1		4		31.7%		6.9%		12/21/74		22

		Peach Bottom 3		1138		6.893908282		74.9		40.0		38		-   1.3		36.0		76.2		1208		75.63		37.27		6.7		2.87		7		1401		81.66179172		92.93111898		852		7.46		269		10.3		232		52		204		31		0.40		1.16		PA		1		3		32.4%		6.9%		12/23/74		23

		Duane Arnold		601		4.613278576		75.9		40.0		48		-   1.2		35.9		77.1		1677		116.73		38.86		5.26		2.87		7		1835		106.9531608		64.27884961		456		4.00		144		6.8		163		28		271		41		0.25		1.09		IA		1		3		31.3%		6.7%		2/1/75		24

		Browns Ferry 2		1104		7.832991102		76.7		40.0		33		7.9		35.8		68.8		800		75.94		38.86		6.57		2.87		6		951		55.40968259		61.17228958		846		7.41		266		8.7		198		44		180		27		0.47		1.19		AL		1		3		32.7%		6.7%		3/1/75		25

		Rancho Seco		873		6.042436687		38.9		14.1		68		-   0.3		14.1		39.2		1167		68.2		41.97		8.58		3.51		10		1324		77.18414374		67.38175748		340		2.98		42		2.9		174		30		199		58		0.34		1.13		CA		1		1		32.5%		10.3%		4/17/75		26

		Calvert Cliffs 1		866		6.932238193		79.0		40.0		41		-   0.4		35.6		79.4		1450		80.53		38.86		5.91		2.19		8		1684		98.11803672		84.9702198		684		5.99		214		8.7		195		48		226		33		0.40		1.16		MD		0		2		31.4%		6.7%		5/8/75		27

		James A. Fitzpatrick		813		6.902121834		74.6		40.0		41		-   2.1		35.4		76.7		1398		78.64		38.86		5.84		2.87		7		1622		94.52594618		76.84959425		607		5.32		188		7.7		179		37		221		34		0.40		1.16		NY		0		3		34.2%		6.7%		7/28/75		28

		Donald C. Cook 1		1045		6.425735797		66.5		40.0		42		1.0		35.3		65.5		1318		59.62		38.86		6.37		2.19		9		1511		88.03170441		91.99313111		695		6.09		215		9.1		204		55		195		33		0.37		1.15		MI		0		4		31.8%		6.7%		8/28/75		29

		Brunswick 2		920		5.735797399		70.2		40.0		38		-   4.4		35.2		74.6		1211		69.86		38.86		5.88		2.87		6		1364		79.46891409		73.11140096		646		5.66		199		7.6		181		34		197		32		0.32		1.13		NC		0		3		32.6%		6.7%		11/3/75		30

		Edwin I. Hatch 1		876		7.249828884		79.0		40.0		43		-   1.1		35.0		80.1		1437		101.24		38.86		5.84		2.87		7		1682		98.03835392		85.88159804		692		6.06		212		9.1		216		42		247		36		0.42		1.17		GA		1		3		31.3%		6.7%		12/31/75		31

		Trojan		1095		6.29705681		52.4		16.5		56		0.2		16.5		52.2		1233		73.74		41.04		9.28		3.14		10		1408		82.08296932		89.88085141		573		5.02		83		4.6		229		50		209		46		0.36		1.14		OR		1		4		32.5%		10.0%		5/20/76		32

		Millstone 2		869		6.149212868		66.9		40.0		53		-   0.9		35.0		67.8		1453		120		38.86		6		2.19		8		1654		96.36295254		83.73940575		582		5.10		178		9.4		229		41		263		45		0.35		1.14		CT		0		2		33.6%		6.7%		12/26/75		33

		Indian Point 3		1040		7.8275154		67.8		40.0		47		-   3.5		34.3		71.3		1517		82.4		39.97		6.08		2.19		7		1803		105.0556848		109.2579122		705		6.18		212		9.9		245		43		236		40		0.47		1.19		NY		0		4		33.0%		6.5%		8/30/76		34

		Beaver Valley 1		892		6.266940452		70.5		40.0		50		-   2.0		34.2		72.5		1774		92.17		39.97		5.71		2.19		8		2025		118.0071309		105.2623607		629		5.51		189		9.4		230		44		258		42		0.36		1.14		PA		1		4		31.4%		6.5%		10/1/76		35

		St Lucie 1		982		6.475017112		81.5		40.0		41		-   3.6		34.0		85.1		1681		78.21		39.97		5.74		2.19		8		1929		112.4192991		110.3957517		800		7.01		238		9.9		234		56		239		33		0.37		1.15		FL		0		2		31.2%		6.5%		12/21/76		36

		Browns Ferry 3		1105		8.665297741		74.8		40.0		30		12.5		33.8		62.3		800		58.65		40.44		6.22		2.87		5		972		56.62309078		62.56851531		827		7.25		245		7.4		182		36		165		25		0.53		1.21		AL		1		3		32.7%		6.3%		3/1/77		37

		Crystal River		860		8.462696783		64.4		40.0		53		-   12.5		33.8		76.9		1384		114.99		40.44		5.57		2.19		7		1672		97.44154044		83.79972477		554		4.85		164		8.7		224		34		261		46		0.51		1.21		FL		0		1		32.0%		6.3%		3/13/77		38

		Brunswick 1		938		7.107460643		73.3		40.0		38		-   4.5		33.8		77.8		1211		76.3		40.44		5.57		2.87		6		1412		82.31655278		77.21292651		688		6.03		204		7.8		195		36		207		32		0.41		1.17		NC		0		3		34.1%		6.3%		3/18/77		39

		Calvert Cliffs 2		850		8.832306639		82.4		40.0		41		-   1.2		33.7		83.6		1450		89.27		40.44		5.6		2.19		8		1769		103.0781195		87.61640155		700		6.14		207		8.6		204		49		241		33		0.54		1.22		MD		0		2		31.4%		6.3%		4/1/77		40

		Salem Creek 1		1168		8.761122519		66.7		40.0		58		-   1.7		33.5		68.4		1938		104.63		40.44		6.26		2.19		8		2360		137.5131732		160.6153863		779		6.82		229		13.2		340		55		291		50		0.53		1.22		NJ		0		4		31.6%		6.3%		6/30/77		41

		Joseph M. Farley 1		874		7.167693361		80.8		40.0		47		-   1.4		33.1		82.2		1955		89.42		40.44		5.58		2.19		9		2284		133.0959688		116.3258767		706		6.19		205		9.7		237		56		271		38		0.42		1.17		AL		1		4		31.0%		6.3%		12/1/77		42

		North Anna 1		943		7.293634497		79.3		40.0		39		-   2.6		32.6		81.9		1620		64.03		41.44		5.6		2.19		7		1899		110.6485554		104.3415877		748		6.55		213		8.4		211		46		224		32		0.43		1.17		VA		0		4		34.0%		6.0%		6/6/78		43

		Donald C. Cook 2		1077		9.267624914		67.0		40.0		57		1.2		32.5		65.8		1318		135.55		41.44		5.97		2.19		9		1626		94.76855277		102.0657313		721		6.32		205		11.6		301		57		280		48		0.57		1.23		MI		0		4		31.9%		6.0%		7/1/78		44

		Davis-Besse 1		894		7.912388775		67.0		40.0		56		8.0		32.4		59.0		1890		103.34		40.44		5.69		2.19		8		2251		131.1753977		117.2708056		599		5.25		170		9.6		253		42		283		48		0.47		1.19		OH		1		1		33.6%		6.3%		7/31/78		45

		Three Mile Island 2		880		9.160848734		77.3		40.0		48		4.4		0.0		72.9		1825		92.98		41.44		6.75		2.19		8		2245		130.8567027		115.1538984		680		5.96		0		0.0		241		48		274		40		0.56		1.23		PA		1		1		30.6%		7.6%		12/30/78		46

		Edwin I. Hatch 2		883		7.592060233		78.4		40.0		46		-   4.3		31.3		82.7		1437		112.54		42.29		5.28		2.87		8		1697		98.90998928		87.33752053		692		6.06		190		8.8		231		49		262		38		0.45		1.18		GA		1		3		31.1%		5.8%		9/5/79		47

		Arkansas 2		993		11.30184805		83.9		40.0		41		-   5.8		30.8		89.7		1437		86.5		42.21		5.18		2.19		8		1871		109.0315861		108.268365		833		7.30		224		9.3		243		58		245		33		0.74		1.30		AR		1		1		29.8%		5.6%		3/26/80		48

		North Anna 2		943		9.817932923		81.3		40.0		40		-   1.7		30.0		83.0		1620		61.12		42.21		5.28		2.19		8		2028		118.1802685		111.4439932		767		6.72		202		8.1		216		54		229		32		0.61		1.25		VA		0		4		34.0%		5.6%		12/14/80		49

		Sequoyah 1		1152		11.09650924		71.6		40.0		43		-   2.5		29.5		74.1		1488		73.15		41.25		5.84		2.19		6		1927		112.2860646		129.3535464		825		7.22		213		9.3		270		43		235		37		0.72		1.29		TN		1		4		33.5%		5.6%		7/1/81		50

		Joseph M. Farley 2		883		10.82819986		84.6		40.0		49		-   1.3		29.4		85.9		1955		98.02		41.25		5.17		2.19		9		2513		146.4788249		129.3408024		747		6.54		192		9.3		259		59		293		40		0.70		1.29		AL		1		4		31.0%		5.6%		7/30/81		51

		Salem Creek 2		1134		13.04859685		67.5		40.0		68		-   4.3		29.2		71.8		1938		160.12		41.25		5.77		2.19		7		2644		154.0909012		174.7390819		766		6.71		196		13.4		412		47		363		61		0.89		1.36		NJ		0		4		31.9%		5.6%		10/13/81		52

		McGuire 1		1129		10.66940452		76.7		40.0		41		-   4.2		29.1		80.9		1355		79.15		41.25		5.8		2.19		7		1735		101.0970817		114.1386053		866		7.59		221		9.1		259		53		229		34		0.68		1.28		NC		0		4		32.6%		5.6%		12/1/81		53

		Sequoyah 2		1125		12.01368925		73.8		40.0		43		-   3.0		28.6		76.8		1488		77.78		40.6		5.86		2.19		6		1974		115.0671368		129.4505289		831		7.28		208		9.0		272		44		241		37		0.80		1.33		TN		1		4		33.5%		5.7%		6/1/82		54

		Susquehanna 1		1257		9.596167009		81.4		40.0		68		-   0.4		27.6		81.8		2862		170.56		39.5		5.6		2.87		8		3562		207.5703345		260.9159105		1023		8.96		247		16.7		536		72		426		60		0.60		1.24		PA		1		3		32.5%		5.5%		6/8/83		55

		San Onofre 2		1070		9.437371663		77.9		40.0		68		-   6.3		27.4		84.2		2966		151.36		39.5		5.56		2.19		7		3676		214.2173743		229.2125905		833		7.30		200		13.5		442		51		413		61		0.58		1.24		CA		0		2		34.5%		5.5%		8/8/83		56

		St Lucie 2		839		6.182067077		82.6		40.0		54		-   4.5		27.4		87.1		2704		99.16		39.5		4.89		2.19		9		3080		179.480254		150.5839331		693		6.07		166		9.0		273		55		325		45		0.35		1.14		FL		0		2		30.7%		5.2%		8/8/83		57

		V C Summer		971		10.7816564		83.0		40.0		52		2.5		27.0		80.4		2514		91.16		37.02		5.31		2.19		7		3228		188.1295951		182.6738368		805		7.06		191		9.8		314		49		324		45		0.69		1.28		SC		0		4		32.8%		5.5%		1/1/84		58

		Lasalle 1		1137		10.30800821		76.1		40.0		55		-   3.5		27.0		79.6		1954		135		37.02		5.63		2.87		6		2478		144.4008886		164.1838103		866		7.58		205		11.2		369		46		325		49		0.65		1.27		IL		0		3		32.2%		5.5%		1/1/84		59

		McGuire 2		1129		12.91718001		83.9		40.0		39		-   4.2		26.8		88.1		1355		80.74		37.02		5.3		2.19		7		1842		107.3554719		121.2043277		947		8.30		223		8.6		263		58		233		32		0.88		1.36		NC		0		4		33.3%		5.0%		3/1/84		60

		San Onofre 3		1080		10.0862423		78.2		40.0		68		-   2.2		26.7		80.4		2966		152.55		37.02		5.42		2.19		7		3739		217.9078606		235.3404895		845		7.40		198		13.4		448		52		415		61		0.64		1.26		CA		0		2		34.5%		5.3%		4/1/84		61

		Lasalle 2		1140		11.10746064		75.1		40.0		53		-   5.9		26.2		81.0		1954		110.13		37.02		5.23		2.87		7		2531		147.4938592		168.1429995		856		7.50		197		10.4		345		53		303		46		0.72		1.30		IL		0		3		31.8%		5.0%		10/19/84		62

		Columbia Generating		1107		12.36687201		70.5		40.0		88		-   5.9		26.0		76.4		4589		96.63		37.02		5.28		2.87		7		6147		358.2424382		396.574379		780		6.84		178		15.7		554		48		500		81		0.83		1.34		WA		1		3		33.9%		5.0%		12/13/84		63

		Callaway		1215		9.300479124		87.9		40.0		57		1.8		26.0		86.1		3287		100.01		37.02		5.32		2.19		8		4059		236.5499224		287.4081557		1068		9.36		244		14.0		463		75		381		49		0.57		1.23		MO		1		4		32.6%		5.0%		12/19/84		64

		Susquehanna 2		1257		11.27994524		85.9		40.0		67		-   1.5		25.9		87.4		2862		190.36		36.58		5.33		2.87		7		3724		217.026087		272.8017913		1080		9.46		245		16.4		568		66		452		60		0.73		1.30		PA		1		3		32.6%		5.1%		2/12/85		65

		Diablo Canyon 1		1122		17.03764545		84.8		40.0		67		2.4		25.7		82.4		3221		113.24		36.58		5.28		2.19		7		4901		285.6273054		320.4738367		951		8.34		214		14.2		497		58		443		60		1.30		1.52		CA		0		4		32.6%		5.1%		5/7/85		66

		Catawba 1		1146		11.16221766		82.7		40.0		51		-   3.8		25.5		86.5		1906		133.21		36.58		5.19		2.19		7		2472		144.0803248		165.1160522		948		8.30		212		10.9		368		58		321		44		0.72		1.30		SC		1		4		33.8%		4.8%		6/29/85		67

		Grand Gulf		1266		11.15947981		85.7		40.0		60		-   3.7		25.5		89.4		3473		93.97		36.58		5.5		2.87		7		4505		262.5154932		332.3446143		1085		9.50		242		14.7		508		67		401		53		0.72		1.30		MS		1		3		30.6%		5.1%		7/1/85		68

		Wolf Creek		1195		8.260095825		83.7		40.0		57		-   4.1		25.3		87.8		3168		100.63		36.58		5.25		2.87		7		3807		221.8713349		265.1362452		1000		8.76		222		12.7		439		61		367		50		0.50		1.20		KS		0		4		35.0%		4.8%		9/3/85		69

		Byron 1		1164		10.46132786		83.1		40.0		51		-   6.2		25.3		89.3		2595		81.01		36.58		5.2		2.19		7		3304		192.5500442		224.1282514		967		8.47		214		10.8		370		59		318		44		0.67		1.27		IL		1		4		32.8%		4.8%		9/16/85		70

		Waterford 3		1168		10.86105407		84.9		40.0		64		-   4.5		25.3		89.4		3751		100.48		36.58		5.08		2.19		7		4827		281.2896688		328.5463332		992		8.69		220		14.1		497		61		426		57		0.70		1.29		LA		0		2		32.4%		4.8%		9/24/85		71

		Palo Verde 1		1311		9.678302533		77.1		40.0		55		-   5.6		24.9		82.7		2777		84.15		35.56		5.47		2.19		6		3463		201.841134		264.6137266		1011		8.86		221		12.1		432		53		329		49		0.60		1.25		AZ		1		2		32.1%		4.9%		1/28/86		72

		Limerick 1		1130		11.62217659		87.3		40.0		62		-   1.6		24.9		88.9		3778		85.73		35.56		5.2		2.87		7		4961		289.1118983		326.6964451		986		8.64		215		13.3		473		60		418		55		0.76		1.31		PA		1		3		32.1%		4.9%		2/1/86		73

		Diablo Canyon 2		1118		15.25804244		86.5		40.0		64		1.1		24.8		85.4		3221		115.31		35.56		5.15		2.19		7		4666		271.953733		304.0442735		967		8.47		210		13.4		481		59		430		57		1.11		1.45		CA		0		4		32.5%		4.9%		3/13/86		74

		Millstone 3		1218		11.70431211		76.2		40.0		91		-   5.4		24.7		81.6		4279		198.7		35.56		4.89		2.19		6		5631		328.1697789		399.7107907		929		8.14		201		18.3		694		49		570		85		0.77		1.32		CT		0		4		34.2%		4.4%		4/23/86		75

		River Bend		967		9.226557153		80.0		40.0		92		-   2.9		24.5		82.9		5602		149.3		35.56		4.89		2.87		7		6904		402.3687442		389.0905756		773		6.77		166		15.3		575		47		595		85		0.57		1.23		LA		1		3		29.9%		4.9%		6/16/86		76

		Catawba 2		1146		12.30116359		83.4		40.0		52		-   2.9		24.4		86.3		1906		137.61		35.56		5.05		2.19		7		2549		148.5307276		170.2162139		956		8.37		204		10.6		377		59		329		45		0.82		1.34		SC		1		4		33.6%		4.6%		8/19/86		77

		Palo Verde 2		1314		10.29979466		81.5		40.0		54		-   2.5		24.3		84.0		2777		84.65		35.56		5.17		2.19		7		3521		205.1761638		269.6014793		1071		9.38		228		12.2		437		66		333		47		0.65		1.27		AZ		1		2		32.5%		4.4%		9/19/86		78

		Hope Creek		1172		10.80355921		85.1		40.0		88		3.5		24.0		81.6		5950		104.01		35.56		4.71		2.87		8		7645		445.5137759		522.1421454		997		8.73		210		18.4		695		70		593		80		0.69		1.28		NJ		1		3		31.5%		4.4%		12/20/86		79

		Shearon Harris		928		9.256673511		88.0		40.0		69		1.0		23.7		87.0		4747		93.29		34.68		4.33		2.19		7		5855		341.226958		316.658617		817		7.16		169		11.6		441		50		476		62		0.57		1.23		NC		1		4		33.7%		4.2%		5/2/87		80

		Vogtle 1		1150		10.83093771		90.5		40.0		62		-   1.6		23.6		92.1		4162		84.04		34.68		4.76		2.19		7		5351		311.8614621		358.6406814		1041		9.12		215		13.4		503		64		438		55		0.70		1.29		GA		1		4		31.4%		4.2%		6/1/87		81

		Byron 2		1136		12.33675565		87.7		40.0		49		-   5.4		23.4		93.1		2595		87.5		34.68		4.9		2.19		6		3473		202.4162657		229.9448779		996		8.73		204		10.0		377		52		332		43		0.83		1.34		IL		1		4		33.5%		4.5%		8/2/87		82

		Beaver Valley 2		885		13.54140999		81.1		40.0		100		-   5.0		23.1		86.1		6134		123.69		34.68		4.39		2.19		7		8481		494.252327		437.4133094		718		6.29		145		14.5		583		44		659		93		0.94		1.38		PA		1		4		32.3%		4.5%		11/17/87		83

		Perry		1240		13.13073238		79.2		40.0		85		-   3.2		23.1		82.4		4917		112.96		34.68		4.89		2.87		6		6723		391.8191236		485.8557133		982		8.61		199		16.9		679		52		547		79		0.90		1.37		OH		1		3		33.2%		4.2%		11/18/87		84

		Clinton		1065		12.14784394		73.5		40.0		114		-   5.5		23.1		79.0		6229		171.8		34.68		4.66		2.87		6		8295		483.4224921		514.8449541		783		6.86		158		18.1		743		41		697		108		0.81		1.33		IL		0		3		34.0%		4.5%		11/24/87		85

		Palo Verde 3		1312		11.60301164		83.4		40.0		52		-   2.1		23.0		85.5		2777		84.51		33.9		4.99		2.19		6		3645		212.401595		278.6708926		1094		9.59		220		11.5		443		58		338		46		0.76		1.31		AZ		1		2		32.7%		4.3%		1/8/88		86

		Fermi		1037		15.32375086		75.2		40.0		98		-   7.0		22.9		82.2		5265		120.26		33.9		4.69		2.87		6		7642		445.332716		461.8100265		779		6.83		157		15.4		630		41		607		92		1.11		1.45		MI		1		3		33.8%		4.3%		1/23/88		87

		Nine Mile Point 2		1276		12.61054073		81.0		40.0		102		-   2.3		22.8		83.3		6687		113.92		33.9		4.74		2.87		6		9016		525.4512688		670.475819		1034		9.06		207		21.1		869		54		681		96		0.85		1.35		NY		1		3		32.5%		4.3%		3/11/88		88

		Braidwood 1		1178		12.99383984		85.0		40.0		49		-   4.3		22.4		89.2		2549		79.59		33.9		4.99		2.19		6		3473		202.372692		238.3950311		1001		8.77		197		9.7		381		53		323		43		0.89		1.36		IL		0		4		33.1%		4.5%		7/29/88		89

		South Texas 1		1280		12.67624914		80.2		40.0		69		-   1.1		22.3		81.3		4020		83.62		33.9		5.01		2.19		6		5430		316.4422445		405.046073		1027		9.00		201		13.8		565		54		441		63		0.86		1.35		TX		0		4		32.5%		4.3%		8/25/88		90

		Braidwood 2		1152		13.2128679		86.3		40.0		49		-   5.5		22.2		91.8		2549		84.48		33.9		4.78		2.19		6		3493		203.5719908		234.5149334		995		8.71		193		9.6		379		52		329		43		0.91		1.37		IL		0		4		33.1%		4.3%		10/17/88		91

		Shoreham		820		16.46817248		77.3		40.0		133		-   7.4		0.0		84.7		8165		105.63		33.9		4.27		2.87		6		12230		712.71994		584.4303508		634		5.55		0		0.0		705		33		859		127		1.23		1.50		NY		0		3		32.5%		4.3%		4/21/89		92

		Vogtle 2		1152		12.79945243		89.2		40.0		65		-   2.0		21.6		91.2		4162		82.76		33.34		4.7		2.19		7		5640		328.7078798		378.6714776		1028		9.01		195		12.6		520		63		452		58		0.87		1.36		GA		1		4		31.4%		4.2%		5/20/89		93

		South Texas 2		1280		13.49212868		80.3		40.0		70		-   1.8		21.5		82.1		4020		83.92		33.34		4.9		2.19		6		5551		323.4833331		414.0586664		1028		9.01		194		13.5		573		54		448		64		0.93		1.38		TX		0		4		33.6%		4.2%		6/19/89		94

		Limerick 2		1134		15.55646817		92.0		40.0		62		-   2.7		21.0		94.7		3778		85.69		33.89		4.51		2.87		6		5518		321.6032361		364.6980697		1043		9.14		192		11.8		509		55		449		56		1.14		1.46		PA		1		3		32.5%		4.0%		1/8/90		95

		Comanche Peak 1		1209		15.6495551		84.3		40.0		114		-   0.4		20.4		84.7		7827		85.93		33.89		4.56		2.19		6		11462		667.9807582		807.5887367		1020		8.93		182		20.7		961		54		795		108		1.15		1.46		TX		0		4		32.3%		4.0%		8/13/90		96

		Seabrook 1		1246		14.11635866		83.1		40.0		82		-   1.0		20.4		84.1		4949		107.01		33.89		4.42		2.19		6		6950		405.0360044		504.6748615		1035		9.07		185		15.1		688		54		553		76		0.99		1.40		NH		0		4		33.6%		3.8%		8/19/90		97

		Comanche Peak 2		1197		18.62286105		87.0		40.0		75		-   0.8		17.4		87.8		4364		84.45		33.85		4.23		2.19		6		6940		404.4765953		484.1584846		1041		9.12		159		12.0		633		55		529		69		1.48		1.59		TX		0		4		32.1%		3.5%		8/3/93		98

		Watts Bar 1		1123		23.34017796		87.8		40.0		86		-   4.6		14.6		92.4		4604		90.35		33.85		3.87		2.19		6		8375		488.0926986		548.1281005		986		8.64		126		10.9		694		52		618		80		2.12		1.82		TN		1		4		32.5%		3.1%		5/27/96		99



		Mean		1008.59596		9.475563299		77.3		39.01752639		55.16676682		-   2

Nicolas Boccard: Nicolas Boccard:
the large differences are due to restarting after long term shut down and vice versa		28.5		79.2		2449.090909		95.62080808		37.23090909		5.641313131		2.458080808		7.232323232		3198.426662		186.3984245		199.9070753		783.2136667		6.861734934										327.3495356		47.93444358

		CV		195%		38%		11%		11%		37%				26%		12%		68%		310%		7%		18%		18%		15%		76%		76%		83%		24%		24%										47%		44%

		Source		IAEA		IAEA												Koomney				total		total		total		total		Koomney

																						9		4		0.6		0.2

		rate		5%		annuity		5.8%

		deflator		1.15		2010$		fleet		100		GW

		output upto2010		19		PWh		net power		77.5		GW

		federal R&D		156		bn$		CF		77.7

		dev cost		8.3				due /y				bn$



				US$2004

		US PWR		bn$/y		$/kW/y		$/MWh

		Capital		19.8		198		29.1

		O&M		13.2		132		19.4

		Fuel		4.8		48		7.1

		Back-end		0.8		8		1.2

		Development						8.3

		Total		39		386		65





IAEA-US

		Name		Type		Net MW		Design MW		Gross MW		Therm MW		Duree		CF		Start		Finish		Shutdown		Age		Lifetime		rk		Overnight		PWR				sort by start before printing

		PALISADES		PWR		793		805		845		2565		4.8		67.8		3/14/67		12/31/71		12/2011		39.0		40.0		1		0.84		1				resort by rk after to keep koomney sheet ok

		VERMONT YANKEE		BWR		605		514		635		1912		5.0		81.5		12/11/67		11/30/72		11/2012		38.1		40.0		2		1.76		1

		PILGRIM-1		BWR		677		655		711		2028		4.3		67.4		8/26/68		12/1/72		11/2012		38.1		40.0		3		1.70		1				regression coeff		month/year

		TURKEY POINT-3		PWR		802		693		829		2300		5.6		73.4		4/27/67		12/14/72		12/2012		38.0		40.0		4		0.74		1				All		5.9

		SURRY-1		PWR		838		788		890		2857		4.5		75.1		6/25/68		12/22/72		12/2012		38.0		40.0		5		1.11		1				PWR era		5.7

		MAINE YANKEE		PWR		860		825		900		2630		4.2		67.0		10/1/68		12/28/72		08/1997				24.6		6		1.33		1

		SURRY-2		PWR		838		788		890		2857		4.8		74.7		6/25/68		5/1/73		04/2013		37.7		40.0		7		1.12		1

		OCONEE-1		PWR		846		887		891		2568		5.7		76.9		11/6/67		7/15/73		07/2013		37.5		40.0		8		0.79		1

		TURKEY POINT-4		PWR		693		693		729		2300		6.4		75.8		4/27/67		9/7/73		08/2013		37.3		40.0		9		0.75		1

		FORT CALHOUN-1		PWR		482		478		512		1500		5.3		72.2		6/7/68		9/26/73		09/2013		37.3		40.0		10		1.84		1

		ZION-2		PWR		1040		1040		1085		3250		5.8		55.7		12/1/68		9/17/74		02/1998				23.4		11		1.18		1

		OCONEE-2		PWR		846		887		891		2568		6.8		79.2		11/6/67		9/9/74		08/2014		36.3		40.0		12		0.81		1

		ZION-1		PWR		1040		1040		1085		3250		5.1		55.3		12/1/68		12/31/73		02/1998				24.1		13		1.16		1

		PRAIRIE ISLAND-1		PWR		522		530		566		1677		5.5		85.3		6/25/68		12/16/73		12/2013		37.0		40.0		14		1.74		1

		PEACH BOTTOM-2		BWR		1125		1065		1182		3514		6.4		73.0		1/31/68		7/5/74		06/2014		36.5		40.0		15		1.59		1

		KEWAUNEE		PWR		566		535		595		1772		5.9		83.0		8/6/68		6/16/74		05/2013		36.5		40.0		16		1.64		1

		COOPER		BWR		768		778		801		2419		6.1		71.8		6/1/68		7/1/74		06/2014		36.5		40.0		17		1.57		1

		BROWNS FERRY-1		BWR		1101		1065		1155		3458		7.3		61.0		5/1/67		8/1/74		07/2014		36.4		40.0		18		1.08		1

		THREE MILE ISLAND-1		PWR		819		819		880		2568		6.3		73.6		5/18/68		9/2/74		08/2014		36.3		40.0		19		2.07		1

		OCONEE-3		PWR		846		887		891		2568		7.1		80.0		11/6/67		12/16/74		12/2014		36.0		40.0		20		0.82		1

		ARKANSAS ONE-1		PWR		842		850		903		2568		6.2		76.6		10/1/68		12/19/74		12/2014		36.0		40.0		21		1.17		1

		PRAIRIE ISLAND-2		PWR		518		530		560		1677		5.5		87.7		6/25/69		12/21/74		12/2014		36.0		40.0		22		1.74		1

		PEACH BOTTOM-3		BWR		1138		1065		1182		3514		6.9		74.9		1/31/68		12/23/74		12/2014		36.0		40.0		23		1.61		1

		DUANE ARNOLD-1		BWR		601		538		624		1912		4.6		75.9		6/22/70		2/1/75		01/2015		35.9		40.0		24		2.11		1

		BROWNS FERRY-2		BWR		1104		1065		1155		3458		7.8		76.7		5/1/67		3/1/75		02/2015		35.8		40.0		25		1.09		1

		RANCHO SECO-1		PWR		873		918		917		2772		6.0		38.9		4/1/69		4/17/75		06/1989				14.1		26		1.52		1

		CALVERT CLIFFS-1		PWR		866		845		918		2737		6.9		79.0		6/1/68		5/8/75		04/2015		35.6		40.0		27		1.94		1

		FITZPATRICK		BWR		813		821		849		2536		6.9		74.6		9/1/68		7/28/75		07/2015		35.4		40.0		28		1.87		1

		DONALD COOK-1		PWR		1045		1030		1100		3304		6.4		66.5		3/25/69		8/28/75		08/2015		35.3		40.0		29		1.74		1

		BRUNSWICK-2		BWR		920		821		960		2923		5.7		70.2		2/7/70		11/3/75		10/2015		35.2		40.0		30		1.57		1

		HATCH-1		BWR		876		777		911		2804		7.2		79.0		9/30/68		12/31/75		12/2015		35.0		40.0		31		1.93		1

		TROJAN		PWR		1095		1130		1155		3411		6.3		52.4		2/1/70		5/20/76		11/1992				16.5		32		1.62		1

		MILLSTONE-2		PWR		869		870		918		2700		6.1		66.9		11/1/69		12/26/75		12/2015		35.0		40.0		33		1.90		1

		INDIAN POINT-3		PWR		1040		965		1085		3216		7.8		67.8		11/1/68		8/30/76		08/2016		34.3		40.0		34		2.07		1

		BEAVER VALLEY-1		PWR		892		835		959		2900		6.3		70.5		6/26/70		10/1/76		09/2016		34.2		40.0		35		2.33		1

		ST. LUCIE-1		PWR		982		830		1050		3000		6.5		81.5		7/1/70		12/21/76		12/2016		34.0		40.0		36		2.22		1

		BROWNS FERRY-3		BWR		1105		1065		1155		3458		8.7		74.8		7/1/68		3/1/77		02/2017		33.8		40.0		37		1.12		1

		CRYSTAL RIVER-3		PWR		860		825		890		2568		8.5		64.4		9/25/68		3/13/77		02/2013		33.8		40.0		38		1.92		1

		BRUNSWICK-1		BWR		938		821		990		2923		7.1		73.3		2/7/70		3/18/77		03/2017		33.8		40.0		39		1.62		1

		CALVERT CLIFFS-2		PWR		850		845		911		2737		8.8		82.4		6/1/68		4/1/77		03/2017		33.7		40.0		40		2.03		1

		SALEM-1		PWR		1168		1090		1254		3459		8.8		66.7		9/25/68		6/30/77		06/2017		33.5		40.0		41		2.71		1

		FARLEY-1		PWR		874		829		918		2775		7.2		80.8		10/1/70		12/1/77		11/2017		33.1		40.0		42		2.63		1

		NORTH ANNA-1		PWR		943		907		990		2940		7.3		79.3		2/19/71		6/6/78		05/2018		32.6		40.0		43		2.18		1

		DONALD COOK-2		PWR		1077		1100		1151		3468		9.3		67.0		3/25/69		7/1/78		06/2018		32.5		40.0		44		1.87		1

		DAVIS BESSE-1		PWR		894		906		925		2817		7.9		67.0		9/1/70		7/31/78		07/2018		32.4		40.0		45		2.59		1

		THREE MILE ISLAND-2		PWR		880		906		959		2772		9.2		17.1		11/1/69		12/30/78		03/1979				0.2		46		2.58		1

		HATCH-2		BWR		883		784		921		2804		7.6		78.4		2/1/72		9/5/79		08/2019		31.3		40.0		47		1.95		1

		ARKANSAS ONE-2		PWR		993		912		1065		3026		11.3		83.9		12/6/68		3/26/80		03/2020		30.8		40.0		48		2.15		1

		NORTH ANNA-2		PWR		943		907		1011		2940		9.8		81.3		2/19/71		12/14/80		12/2020		30.0		40.0		49		2.33		1

		SEQUOYAH-1		PWR		1152		1148		1221		3455		11.1		71.6		5/27/70		7/1/81		06/2021		29.5		40.0		50		2.22		1

		FARLEY-2		PWR		883		829		928		2775		10.8		84.6		10/1/70		7/30/81		07/2021		29.4		40.0		51		2.89		1

		SALEM-2		PWR		1134		1115		1200		3459		13.0		67.5		9/25/68		10/13/81		10/2021		29.2		40.0		52		3.04		1

		MCGUIRE-1		PWR		1129		1180		1185		3411		10.7		76.7		4/1/71		12/1/81		11/2021		29.1		40.0		53		1.99		1

		SEQUOYAH-2		PWR		1125		1148		1200		3455		12.0		73.8		5/27/70		6/1/82		05/2022		28.6		40.0		54		2.27		1

		SUSQUEHANNA-1		BWR		1257		1065		1330		3952		9.6		81.4		11/2/73		6/8/83		05/2023		27.6		40.0		55		4.10		1

		SAN ONOFRE-2		PWR		1070		1070		1127		3438		9.4		77.9		3/1/74		8/8/83		06/2013		27.4		40.0		56		4.23		1

		ST. LUCIE-2		PWR		839		830		882		2700		6.2		82.6		6/2/77		8/8/83		07/2023		27.4		40.0		57		3.54		1

		VIRGIL C. SUMMER-1		PWR		971		900		1006		2900		10.8		83.0		3/21/73		1/1/84		12/2023		27.0		40.0		58		3.71		1

		LASALLE-1		BWR		1137		1078		1207		3546		10.3		76.1		9/10/73		1/1/84		12/2023		27.0		40.0		59		2.85		1

		MCGUIRE-2		PWR		1129		1180		1185		3411		12.9		83.9		4/1/71		3/1/84		02/2024		26.8		40.0		60		2.12		1

		SAN ONOFRE-3		PWR		1080		1070		1127		3438		10.1		78.2		3/1/74		4/1/84		06/2013		26.7		40.0		61		4.30		1

		LASALLE-2		BWR		1140		1078		1207		3546		11.1		75.1		9/10/73		10/19/84		10/2024		26.2		40.0		62		2.91		1

		COLUMBIA		BWR		1107		1100		1173		3486		12.4		70.5		8/1/72		12/13/84		12/2024		26.0		40.0		63		7.07		1

		CALLAWAY-1		PWR		1215		1171		1275		3565		9.3		87.9		9/1/75		12/19/84		12/2024		26.0		40.0		64		4.67		1

		SUSQUEHANNA-2		BWR		1257		1065		1330		3952		11.3		85.9		11/2/73		2/12/85		02/2025		25.9		40.0		65		4.28		1

		DIABLO CANYON-1		PWR		1122		1084		1197		3411		17.0		84.8		4/23/68		5/7/85		04/2025		25.7		40.0		66		5.64		1

		CATAWBA-1		PWR		1146		1145		1188		3411		11.2		82.7		5/1/74		6/29/85		06/2025		25.5		40.0		67		2.84		1

		GRAND GULF-1		BWR		1266		1250		1333		3898		11.2		85.7		5/4/74		7/1/85		06/2025		25.5		40.0		68		5.18		1

		WOLF CREEK		PWR		1195		1170		1280		3565		8.3		83.7		5/31/77		9/3/85		08/2025		25.3		40.0		69		4.38		1

		BYRON-1		PWR		1164		1120		1242		3587		10.5		83.1		4/1/75		9/16/85		09/2025		25.3		40.0		70		3.80		1

		WATERFORD-3		PWR		1168		1104		1250		3716		10.9		84.9		11/14/74		9/24/85		09/2025		25.3		40.0		71		5.55		1

		PALO VERDE-1		PWR		1311		1221		1414		3990		9.7		77.1		5/25/76		1/28/86		01/2026		24.9		40.0		72		3.98		1

		LIMERICK-1		BWR		1130		1055		1194		3515		11.6		87.3		6/19/74		2/1/86		01/2026		24.9		40.0		73		5.71		1

		DIABLO CANYON-2		PWR		1118		1106		1197		3411		15.3		86.5		12/9/70		3/13/86		03/2026		24.8		40.0		74		5.37		1

		MILLSTONE-3		PWR		1218		1159		1280		3650		11.7		76.2		8/9/74		4/23/86		04/2026		24.7		40.0		75		6.48		1

		RIVER BEND-1		BWR		967		966		1016		3091		9.2		80.0		3/25/77		6/16/86		06/2026		24.5		40.0		76		7.94		1

		CATAWBA-2		PWR		1146		1145		1188		3411		12.3		83.4		5/1/74		8/19/86		08/2026		24.4		40.0		77		2.93		1

		PALO VERDE-2		PWR		1314		1304		1414		3990		10.3		81.5		6/1/76		9/19/86		09/2026		24.3		40.0		78		4.05		1

		HOPE CREEK-1		BWR		1172		1067		1240		3840		10.8		85.1		3/1/76		12/20/86		12/2026		24.0		40.0		79		8.79		1

		SHEARON HARRIS-1		PWR		928		900		960		2900		9.3		88.0		1/28/78		5/2/87		04/2027		23.7		40.0		80		6.73		1

		VOGTLE-1		PWR		1150		1122		1229		3626		10.8		90.5		8/1/76		6/1/87		05/2027		23.6		40.0		81		6.15		1

		BYRON-2		PWR		1136		1120		1210		3587		12.3		87.7		4/1/75		8/2/87		07/2027		23.4		40.0		82		3.99		1

		BEAVER VALLEY-2		PWR		885		836		958		2900		13.5		81.1		5/3/74		11/17/87		11/2027		23.1		40.0		83		9.75		1

		PERRY-1		BWR		1240		1205		1303		3758		13.1		79.2		10/1/74		11/18/87		11/2027		23.1		40.0		84		7.73		1

		CLINTON-1		BWR		1065		950		1098		3473		12.1		73.5		10/1/75		11/24/87		11/2027		23.1		40.0		85		9.54		1

		PALO VERDE-3		PWR		1312		1304		1414		3990		11.6		83.4		6/1/76		1/8/88		12/2027		23.0		40.0		86		4.19		1

		FERMI-2		BWR		1037		1093		1100		3430		15.3		75.2		9/26/72		1/23/88		01/2028		22.9		40.0		87		8.79		1

		NINE MILE POINT-2		BWR		1276		1100		1320		3988		12.6		81.0		8/1/75		3/11/88		03/2028		22.8		40.0		88		10.37		1

		BRAIDWOOD-1		PWR		1178		1120		1242		3587		13.0		85.0		8/1/75		7/29/88		07/2028		22.4		40.0		89		3.99		1

		SOUTH TEXAS-1		PWR		1280		1250		1354		3853		12.7		80.2		12/22/75		8/25/88		08/2028		22.3		40.0		90		6.24		1

		BRAIDWOOD-2		PWR		1152		1120		1210		3587		13.2		86.3		8/1/75		10/17/88		10/2028		22.2		40.0		91		4.02		1

		SHOREHAM		BWR		820		809		849		2436		16.5		0.0		11/1/72		4/21/89		05/1989				0.0		92		14.06		1

		VOGTLE-2		PWR		1152		1101		1229		3626		12.8		89.2		8/1/76		5/20/89		05/2029		21.6		40.0		93		6.49		1

		SOUTH TEXAS-2		PWR		1280		1250		1354		3853		13.5		80.3		12/22/75		6/19/89		06/2029		21.5		40.0		94		6.38		1

		LIMERICK-2		BWR		1134		1055		1194		3515		15.6		92.0		6/19/74		1/8/90		12/2029		21.0		40.0		95		6.35		1

		COMANCHE PEAK-1		PWR		1209		1150		1259		3612		15.6		84.3		12/19/74		8/13/90		08/2030		20.4		40.0		96		13.18		1

		SEABROOK-1		PWR		1246		1149		1296		3648		14.1		83.1		7/7/76		8/19/90		08/2030		20.4		40.0		97		7.99		1

		COMANCHE PEAK-2		PWR		1197		1150		1250		3458		18.6		87.0		12/19/74		8/3/93		07/2033		17.4		40.0		98		7.98		1

		WATTS BAR-1		PWR		1123		1218		1210		3459		23.3		87.8		1/23/73		5/27/96		05/2036		14.6		40.0		99		9.63		1

		SHIPPINGPORT		PWR		60		60		68		236		4.4		0.0		1/1/54		5/26/58		10/1982				24.4

		GE VALLECITOS		BWR		24		24		24		50		1.8		0.0		1/1/56		10/19/57		12/1963				6.1

		DRESDEN-1		BWR		197		192		207		700		4.2		44.7		5/1/56		7/4/60		10/1978				18.3

		INDIAN POINT-1		PWR		257		265		277		615		6.4		40.1		5/1/56		10/1/62		10/1974				12.1

		YANKEE NPS		PWR		167		175		180		600		3.7		71.0		11/1/57		7/1/61		10/1991				30.3

		HALLAM		X		75		75		84		256		4.8		0.0		1/1/59		11/1/63		09/1964				0.8

		ELK RIVER		BWR		22		22		24		58		5.5		0.0		1/1/59		7/1/64		02/1968				3.6

		PIQUA		X		12		11		12		46		3.8		0.0		1/1/60		11/1/63		01/1966				2.2

		BONUS		BWR		17		17		18		50		5.7		0.0		1/1/60		9/1/65		06/1968				2.7

		SAXTON		PWR		3		3		3		24		7.2		0.0		1/1/60		3/1/67		05/1972				5.2

		BIG ROCK POINT		BWR		67		72		71		240		2.9		63.4		5/1/60		3/29/63		08/1997				34.4

		HUMBOLDT BAY		BWR		63		65		65		220		2.7		62.8		11/1/60		8/1/63		07/1976				12.9

		PEACH BOTTOM-1		HTGR		40		40		42		115		5.3		51.9		2/1/62		6/1/67		11/1974				7.4

		LACROSSE		BWR		48		50		55		165		6.7		49.1		3/1/63		11/7/69		04/1987				17.5

		SAN ONOFRE-1		PWR		436		436		456		1347		3.7		53.0		5/1/64		1/1/68		11/1992				24.9						1

		HADDAM NECK		PWR		560		582		603		1825		3.7		73.3		5/1/64		1/1/68		12/1996				28.9						1

		OYSTER CREEK		BWR		619		650		652		1930		5.0		71.8		12/15/64		12/1/69		11/2009		41.1		41.1						1

		NINE MILE POINT-1		BWR		621		620		642		1850		4.6		71.2		4/12/65		12/1/69		11/2009		41.1		41.1						1

		DRESDEN-2		BWR		883		794		926		2957		4.4		69.5		1/10/66		6/9/70		05/2010		40.6		40.6						1

		R.E. GINNA		PWR		580		470		608		1775		4.2		82.8		4/25/66		7/1/70		06/2010		40.5		40.5						1				blue		retire soon

		MILLSTONE-1		BWR		641		660		684		2011		4.8		63.8		5/1/66		3/1/71		07/1998				27.3						1				green		retire later

		DRESDEN-3		BWR		850		794		890		2957		5.1		68.5		10/14/66		11/16/71		11/2011		39.1		40.0						1				red		recently closed

		INDIAN POINT-2		PWR		1020		873		1067		3216		7.8		71.6		10/14/66		8/1/74		07/2014		36.4		40.0						1				black		retired

		QUAD CITIES-1		BWR		908		789		940		2957		6.0		74.2		2/15/67		2/18/73		02/2013		37.9		40.0						1

		QUAD CITIES-2		BWR		911		789		940		2957		6.1		72.9		2/15/67		3/10/73		02/2013		37.8		40.0						1

		H.B. ROBINSON-2		PWR		741		700		780		2339		3.9		76.6		4/13/67		3/7/71		02/2011		39.8		40.0						1

		MONTICELLO		BWR		578		545		613		1775		4.0		79.7		6/19/67		6/30/71		06/2011		39.5		40.0						1

		POINT BEACH-1		PWR		591		497		640		1800		3.4		79.6		7/19/67		12/21/70		12/2010		40.0		40.0						1

		POINT BEACH-2		PWR		591		497		640		1800		4.2		82.2		7/25/68		10/1/72		09/2012		38.2		40.0						1

		FORT ST. VRAIN		HTGR		330		330		342		842		10.8		14.4		9/1/68		7/1/79		08/1989				10.2						1

		12/2010												active plants only						sort by shutdown										M$/MW		selecting PWR reactors

		mean												9.0		68.9								29.0

		CV												43%		35%								22%

		retired												5.8

		experimental

		CVTR		PHWR		17		17		19		65		4.0		0.0		1/1/60		12/18/63		01/1967

		PATHFINDER		BWR		59		59		63		220		7.6		0.0		1/1/59		7/25/66		10/1967

		FERMI-1		FBR		61		60		65		200		9.7		0.0		12/1/56		8/5/66		11/1972



		construction

		VIRGIL C. SUMMER-2		PWR		1117		1117		1250		3400		6.8		0.0		3/9/13		12/31/19		12/2059

		VOGTLE-3		PWR		1117		1117		1250		3400		6.8		0.0		3/12/13		12/31/19		12/2059

		WATTS BAR-2		PWR		1165		1165		1218		3425		47.1		0.0		12/1/72		12/31/19		12/2059





Komanoff

		Year		Output		Cost		Price				GWh		GDP Deflator		direct		indirect		federal		direct		indirect		federal		Total				years		EIA		def				origin

		1968		4		3		624				4257		5.04		0.2		0.0		2.5		40		1		486		527				1991				1.48

		1969		6		3		423				6246		4.81		0.2		0.0		2.4		47		2		501		550				1992		0.90		1.45		1.305370443		report

		1970		12		3		251				11738		4.56		0.5		0.0		2.4		119		4		523		646				1993				1.42

		1971		23		3		151				22878		4.35		1.0		0.0		2.5		219		8		569		796				1994				1.39

		1972		41		4		105				41454		4.17		1.5		0.3		2.6		352		75		620		1047				1995				1.36

		1973		67		6		88				67087		3.95		3.0		0.1		2.8		753		26		713		1492				1996				1.34

		1974		83		8		96				83049		3.62		4.4		0.4		3.1		1229		115		856		2200				1997				1.31

		1975		145		11		77				144717		3.31		6.8		0.6		3.7		2069		186		1129		3384				1998				1.30

		1976		180		14		78				180437		3.13		9.5		0.3		4.3		3024		89		1390		4503				1999		0.74		1.28		0.946640544		report

		1977		218		18		82				217965		2.94		11.9		1.0		4.9		4052		338		1665		6055				2000				1.25

		1978		262		20		75				261802		2.75		12.6		1.8		5.3		4592		670		1918		7180				2001				1.22

		1979		249		20		80				248532		2.54		13.5		0.8		5.5		5305		329		2156		7790				2002				1.20

		1980		243		27		112				242860		2.32		17.0		4.5		5.8		7325		1945		2481		11751				2003				1.18

		1981		259		27		106				258554		2.13		17.7		3.8		5.9		8337		1792		2770		12899				2004				1.15

		1982		272		38		139				272063		2.00		19.4		12.2		6.2		9673		6110		3079		18862				2005				1.11

		1983		272		29		107				271732		1.93		21.5		1.1		6.4		11177		582		3331		15090				2006				1.08

		1984		303		60		199				302624		1.86		29.4		24.1		6.7		15839		12993		3605		32437				2007				1.04		1.7		last one

		1985		352		42		118				351968		1.80		34.2		0.2		7.1		18991		112		3961		23064				2008				1.02

		1986		373		55		147				372756		1.76		45.0		1.9		7.8		25498		1092		4447		31037				2009				1.01

		1987		433		65		150				432709		1.71		56.2		0.3		8.4		32760		149		4919		37828				2010		2.5		1.00		2.5		report

		1988		496		77		156				495577		1.66		67.9		0.3		9.1		40951		188		5507		46646						mean				1.62

		1989		517		90		173				517227		1.60		71.0		9.4		9.3		44454		5893		5842		56189						total				32.3300549347		bn$

		1990		561		88		156				561041		1.54		69.5		8.8		9.2		45223		5754		5982		56959

		total		5369		710		132		23		5369273				514		72		124												subsidies from 1968 til 2010

		unit		TWh		bn$		$/MWh								bn$		bn$		bn$		M$		M$		M$		M$				156		bn$		of 2010

																real						nominal

		sup		63.137

				5432								expense  1950-67								cost of coal electricity in retail sheet

		DoE		5799		740		128				19541		M$ of 2004						GDP deflator in retail sheet

		counts all electricity										30.0		bn$ of 2010

		thus we count all cost																								 





Pris

		Pais		Plant		Type		Model		Owner		Operator		Net MW		Design MW		Gross MW		Therm MW		Start		Critical		Grid		Operation		Shutdown

		RU		APS-1 OBNINSK		LWGR		AM-1		Ministry Of Medium Machine Building Of The Ussr (Minsredmash)		Joint Stock Company "Concern Rosenergoatom"		5		5		6		30		1/1/51		5/6/54		6/27/54		12/1/54		4/29/02

		GB		CALDER HALL 1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		49		35		60		268		8/1/53		5/1/56		8/27/56		10/1/56		3/31/03

		GB		CALDER HALL 2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		49		35		60		268		8/1/53		12/1/56		2/1/57		2/1/57		3/31/03

		GB		DOUNREAY DFR		FBR				United Kingdom Atomic Energy Authority		United Kingdom Atomic Energy Authority		11		14		15		60		3/1/55		11/14/59		10/1/62		10/1/62		3/1/77

		FR		G-2 (MARCOULE)		GCR		UNGG		Commissariat À L'energie Atomique (80%) Electricité De France (20%)		Compagnie Generale Des Matieres Nucleaires		39		36		43		260		3/1/55		7/21/58		4/22/59		4/22/59		2/2/80

		GB		CALDER HALL 3		GCR		MAGNOX		Magnox Electric Limited		Magnox Electric Limited		49		35		60		268		8/1/55		1/1/58		3/1/58		5/1/58		3/31/03

		GB		CALDER HALL 4		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		49		35		60		268		8/1/55		12/1/58		4/1/59		4/1/59		3/31/03

		GB		CHAPELCROSS 1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		48		35		60		260		10/1/55		11/9/58		2/1/59		3/1/59		6/29/04

		GB		CHAPELCROSS 2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		48		35		60		260		10/1/55		5/30/59		7/1/59		8/1/59		6/29/04

		GB		CHAPELCROSS 3		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		48		35		60		260		10/1/55		8/31/59		11/1/59		12/1/59		6/29/04

		GB		CHAPELCROSS 4		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		48		35		60		260		10/1/55		12/22/59		1/1/60		3/1/60		6/29/04

		FR		G-3 (MARCOULE)		GCR		UNGG		Commissariat A L'energie Atomique		Compagnie Generale Des Matieres Nucleaires		40		36		43		260		3/1/56		6/11/59		4/4/60		4/4/60		6/20/84

		GB		BERKELEY 2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		138		138		166		620		1/1/57		3/1/62		6/24/62		10/20/62		10/26/88

		GB		BERKELEY 1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		138		138		166		620		1/1/57		8/1/61		6/12/62		6/12/62		3/31/89

		GB		BRADWELL 2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		123		150		146		481		1/1/57		4/1/62		7/6/62		11/12/62		3/30/02

		GB		BRADWELL 1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		123		150		146		481		1/1/57		8/1/61		7/1/62		7/1/62		3/31/02

		RU		NOVOVORONEZH-1		PWR		VVER V-120		Ministry Of Medium Machine Building Of The Ussr (Minsredmash)		Joint Stock Company "Concern Rosenergoatom"		197		197		210		760		7/1/57		12/17/63		9/30/64		12/31/64		2/16/88

		GB		HUNTERSTON-A2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		150		150		173		595		10/1/57		3/1/64		6/1/64		7/1/64		12/31/89

		GB		HUNTERSTON-A1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		150		150		173		595		10/1/57		8/1/63		2/5/64		2/5/64		3/30/90

		BE		BR-3		PWR				Centre D'etude De L'energie Nucleaire / Studiecentrum Voor Kernenergie		Centre D'etude De L'energie Nucleaire / Studiecentrum Voor Kernenergie		10		11		12		41		11/1/57		8/29/62		10/10/62		10/10/62		6/30/87

		GB		HINKLEY POINT-A1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		235		250		267		900		11/1/57		5/1/64		2/16/65		3/30/65		5/23/00

		GB		HINKLEY POINT-A2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		235		250		267		900		11/1/57		10/1/64		3/19/65		5/5/65		5/23/00

		SE		AGESTA		PHWR				Barsebäck Kraft Ab		Barsebäck Kraft Ab		10		9		12		80		12/1/57		7/17/63		5/1/64		5/1/64		6/2/74

		CA		ROLPHTON NPD		PHWR		CANDU		Nuclear Portion: Aecl ; Conventional Portion: Ontario Hydro		Ontario Hydro		22		17		25		92		1/1/58		4/11/62		6/4/62		10/1/62		8/1/87

		RU		BELOYARSK-1		LWGR		AMB-100		Ministry Of Medium Machine Building Of The Ussr (Minsredmash)		Joint Stock Company "Concern Rosenergoatom"		102		102		108		286		6/1/58		9/1/63		4/26/64		4/26/64		1/1/83

		DE		VAK KAHL		BWR		BWR		Versuchsatomkraftwerk Kahl Gmbh		Versuchsatomkraftwerk Kahl Gmbh		15		15		16		60		7/1/58		11/13/60		6/17/61		2/1/62		11/25/85

		SK		BOHUNICE A1		HWGCR		KS 150		Jadrova A Vyradovacia Spolocnost /Nuclear And Decommissioning Company, Plc./		Jadrova A Vyradovacia Spolocnost /Nuclear And Decommissioning Company, Plc./		93		110		143		560		8/1/58		10/24/72		12/25/72		12/25/72		2/22/77

		GB		WINDSCALE AGR		GCR		AGR		United Kingdom Atomic Energy Authority		United Kingdom Atomic Energy Authority		24		32		36		120		11/1/58		8/9/62		2/1/63		3/1/63		4/3/81

		IT		LATINA		GCR		MAGNOX		Societa Gestione Impanti Nucleari S.P.A.		Societa Gestione Impanti Nucleari S.P.A.		153		200		160		660		11/1/58		12/27/62		5/12/63		1/1/64		12/1/87

		GB		TRAWSFYNYDD 2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		195		250		235		850		7/1/59		12/1/64		2/2/65		3/24/65		2/4/91

		GB		TRAWSFYNYDD 1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		195		250		235		850		7/1/59		9/1/64		1/14/65		3/24/65		2/6/91

		IT		GARIGLIANO		BWR		BWR-1		Societa Gestione Impanti Nucleari S.P.A.		Societa Gestione Impanti Nucleari S.P.A.		150		150		160		506		11/1/59		6/5/63		1/1/64		6/1/64		3/1/82

		DE		RHEINSBERG (KKR)		PWR		VVER-70		Energiewerke Nord Gmbh		Energiewerke Nord Gmbh		62		62		70		265		1/1/60		3/1/66		5/6/66		10/11/66		6/1/90

		CA		DOUGLAS POINT		PHWR		CANDU 200		Atomic Energy Of Canada Ltd.		Ontario Hydro		206		203		218		704		2/1/60		11/15/66		1/7/67		9/26/68		5/4/84

		GB		DUNGENESS-A1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		225		275		230		840		7/1/60		6/1/65		9/21/65		10/28/65		12/31/06

		GB		DUNGENESS-A2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		225		275		230		840		7/1/60		9/1/65		11/1/65		12/30/65		12/31/06

		JP		JPDR		BWR		BWR-1		Japan Atomic Energy Agency		Japan Atomic Energy Agency		12		10		13		90		12/1/60		8/22/63		10/26/63		3/15/65		3/18/76

		JP		TOKAI-1		GCR		MAGNOX		Japan Atomic Power Co.		Japan Atomic Power Co.		137		159		166		587		3/1/61		5/4/65		11/10/65		7/25/66		3/31/98

		GB		SIZEWELL-A1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		210		290		245		1010		4/1/61		6/1/65		1/21/66		3/25/66		12/31/06

		GB		SIZEWELL-A2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		210		290		245		1010		4/1/61		12/1/65		4/9/66		9/15/66		12/31/06

		IT		ENRICO FERMI		PWR		WE (4-loop)		Societa Gestione Impanti Nucleari S.P.A.		Societa Gestione Impanti Nucleari S.P.A.		260		247		270		870		7/1/61		6/21/64		10/22/64		1/1/65		7/1/90

		DE		AVR JUELICH (AVR)		HTGR		research reactor		Arbeitsgemeinschaft Versuchsreaktor Gmbh		Arbeitsgemeinschaft Versuchsreaktor Gmbh		13		13		15		46		8/1/61		8/16/66		12/17/67		5/19/69		12/31/88

		DE		MZFR		PHWR		heavy water-cooled pressure vessel reactor		Wiederaufarbeitungsanlage Karlsruhe (Wak) Rückbau- Und Entsorgungs-Gmbh		Kernkraftwerk-Betriebsgesellschaft Mbh		52		50		57		200		12/1/61		9/29/65		3/9/66		12/19/66		5/3/84

		RU		BELOYARSK-2		LWGR		AMB-200		Ministry Of Medium Machine Building Of The Ussr (Minsredmash)		Joint Stock Company "Concern Rosenergoatom"		146		146		160		530		1/1/62		10/10/67		12/29/67		12/1/69		1/1/90

		CH		LUCENS		HWGCR		HWGCR: 2-loops		Nationale Gesellschaft Zur Förderung Der Industriellen Atomtechnik		Energie De L'ouest Suisse		6		6		6		28		4/1/62		12/29/66		1/29/68		12/31/99		1/21/69

		GB		OLDBURY-A2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		217		300		230		660		5/1/62		12/1/67		4/6/68		9/30/68		6/30/11

		GB		OLDBURY-A1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		217		300		230		730		5/1/62		8/1/67		11/7/67		12/31/67		2/29/12

		DE		GUNDREMMINGEN-A (KRB A)		BWR						Kernkraftwerke Gundremmingen Betriebsgesellschaft Mbh		237		237		250		801		12/12/62		8/14/66		12/1/66		4/12/67		1/13/77

		GB		WINFRITH SGHWR		SGHWR				United Kingdom Atomic Energy Authority		United Kingdom Atomic Energy Authority		92		92		100		318		5/1/63		9/1/67		12/1/67		1/1/68		9/11/90

		GB		WYLFA 2		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		490		550		540		1920		9/1/63		9/1/70		7/21/71		1/3/72		4/25/12

		GB		WYLFA 1		GCR		MAGNOX		Nuclear Decommissioning Authority		Magnox Electric Limited		490		550		540		1920		9/1/63		11/1/69		1/24/71		11/1/71		12/31/99

		RU		NOVOVORONEZH-2		PWR		VVER V-120		Ministry Of Medium Machine Building Of The Ussr (Minsredmash)		Joint Stock Company "Concern Rosenergoatom"		336		336		365		1320		6/1/64		12/23/69		12/27/69		4/14/70		8/29/90

		ES		JOSE CABRERA-1 (ZORITA)		PWR		WE 1-loop		Union Fenosa Generation S.A.		Union Fenosa Generation S.A.		141		153		150		510		6/24/64		6/30/68		7/14/68		8/13/69		4/30/06

		DE		LINGEN (KWL)		BWR		BWR with fossil fuel-fired superheater		Kernkraftwerk Lingen Gmbh (Rwe Power Ag)		Kernkraftwerk Lingen Gmbh		183		240		268		520		10/1/64		1/31/68		7/1/68		10/1/68		1/5/77

		KZ		AKTAU		FBR		BN-350		Joint Stock Company "National Atomic Company Kazatomprom"		Mangishlak Atomic Energy Complex-Kazatomprom,Limited Liability Company		52		135		90		1000		10/1/64		11/1/72		7/16/73		7/16/73		4/22/99

		IN		TARAPUR-1		BWR		BWR-1, Mark 2 containment		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		150		200		160		530		10/1/64		2/1/69		4/1/69		10/28/69		12/31/99

		IN		TARAPUR-2		BWR		BWR-1, Mark 2 containment		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		150		200		160		530		10/1/64		2/28/69		5/5/69		10/28/69		12/31/99

		DE		HDR GROSSWELZHEIM		BWR		Superheated steam reactor		Heissdampfreaktor-Betriebsgesellschaft Mbh.		Heissdampfreaktor-Betriebsgesellschaft Mbh.		25		23		27		100		1/1/65		10/14/69		10/14/69		8/2/70		4/20/71

		DE		OBRIGHEIM (KWO)		PWR				Kernkraftwerk Obrigheim Gmbh		Enbw Kraftwerke Ag		340		283		357		1050		3/15/65		9/22/68		10/29/68		3/31/69		5/11/05

		NL		DODEWAARD		BWR		GE design		Bv Gemeenschappelijke Kernenergiecentrale Nederland (Bv Gkn)		Bv Gemeenschappelijke Kernenergiecentrale Nederland (Bv Gkn)		55		54		60		183		5/1/65		6/24/68		10/18/68		3/26/69		3/26/97

		IN		RAJASTHAN-1		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		90		207		100		346		8/1/65		8/11/72		11/30/72		12/16/73		12/31/99

		CH		BEZNAU-1		PWR		WH - 2 loops		Kernkraftwerk Beznau Ch-5312 Döttingen		Kernkraftwerk Beznau Ch-5312 Döttingen		365		350		380		1130		9/1/65		6/30/69		7/17/69		9/1/69		12/31/99

		GB		DUNGENESS-B1		GCR		AGR		Edf Energy		Edf Energy		520		607		615		1500		10/1/65		12/23/82		4/3/83		4/1/85		12/31/99

		GB		DUNGENESS-B2		GCR		AGR		Edf Energy		Edf Energy		520		607		615		1500		10/1/65		12/4/85		12/29/85		4/1/89		12/31/99

		GB		DOUNREAY PFR		FBR				United Kingdom Atomic Energy Authority		United Kingdom Atomic Energy Authority		234		234		250		600		1/1/66		3/1/74		1/10/75		7/1/76		3/31/94

		DE		NIEDERAICHBACH (KKN)		HWGCR		pressure tube reactor		Karlsruher Institut Für Technologie (Kernforschungszentrum Karlsruhe -Kfk)		Kernkraftwerk Niederaichbach Gmbh		100		100		106		321		6/1/66		12/17/72		1/1/73		1/1/73		7/31/74

		CA		PICKERING-1		PHWR		CANDU 500A		Ontario Power Generation		Ontario Power Generation		515		508		542		1744		6/1/66		2/25/71		4/4/71		7/29/71		12/31/97

		PK		KANUPP		PHWR		CANDU-137 MW		Pakistan Atomic Energy Commission		Pakistan Atomic Energy Commission		125		125		137		433		8/1/66		8/1/71		10/18/71		12/7/72		12/31/99

		SE		OSKARSHAMN-1		BWR		ABB BWR		Okg Aktiebolag		Okg Aktiebolag		473		440		492		1375		8/1/66		12/12/70		8/19/71		2/6/72		12/31/99

		CA		GENTILLY-1		HWLWR		HW BLWR 250				Hydro Quebec		250		250		266		792		9/1/66		11/12/70		4/5/71		5/1/72		6/1/77

		CA		PICKERING-2		PHWR		CANDU 500A		Ontario Hydro		Ontario Power Generation		515		508		542		1744		9/1/66		9/15/71		10/6/71		12/30/71		12/31/97

		ES		SANTA MARIA DE GARONA		BWR		BWR-3		Nuclenor, S.A.		Nuclenor, S.A.		446		440		466		1381		9/1/66		11/5/70		3/2/71		5/11/71		12/31/99

		JP		TSURUGA-1		BWR		BWR-2		Japan Atomic Power Co.		Japan Atomic Power Co.		340		341		357		1070		11/24/66		10/3/69		11/16/69		3/14/70		12/31/99

		JP		MIHAMA-1		PWR		W (2-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		320		320		340		1031		2/1/67		7/29/70		8/8/70		11/28/70		12/31/99

		CH		MUEHLEBERG		BWR		BWR-4		Bkw Energie Ag		Bkw Energie Ag		373		306		390		1097		3/1/67		3/8/71		7/1/71		11/6/72		12/31/99

		RU		NOVOVORONEZH-4		PWR		VVER V-179		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		385		385		417		1375		7/1/67		12/25/72		12/28/72		3/24/73		12/31/99

		RU		NOVOVORONEZH-3		PWR		VVER V-179		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		385		385		417		1375		7/1/67		12/22/71		12/27/71		6/29/72		12/31/99

		JP		FUKUSHIMA-DAIICHI-1		BWR		BWR-3		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		439		439		460		1380		7/25/67		10/10/70		11/17/70		3/26/71		5/19/11

		GB		HINKLEY POINT-B1		GCR		AGR		Edf Energy		Edf Energy		435		625		655		1494		9/1/67		9/24/76		10/30/76		10/2/78		12/31/99

		GB		HINKLEY POINT-B2		GCR		AGR		Edf Energy		Edf Energy		435		625		655		1494		9/1/67		2/1/76		2/5/76		9/27/76		12/31/99

		GB		HUNTERSTON-B1		GCR		AGR		Edf Energy		Edf Energy		460		624		644		1496		11/1/67		1/31/76		2/6/76		2/6/76		12/31/99

		GB		HUNTERSTON-B2		GCR		AGR		Edf Energy		Edf Energy		430		624		644		1496		11/1/67		3/27/77		3/31/77		3/31/77		12/31/99

		CA		PICKERING-3		PHWR		CANDU 500A		Ontario Hydro		Ontario Power Generation		515		508		542		1744		12/1/67		4/24/72		5/3/72		6/1/72		12/29/97

		DE		STADE (KKS)		PWR				Kernkraftwerk Stade Gmbh		E.On Kernkraft Gmbh		640		630		672		1900		12/1/67		1/8/72		1/29/72		5/19/72		11/14/03

		CH		BEZNAU-2		PWR		WH - 2 loops		Kernkraftwerk Beznau Ch-5312 Döttingen		Kernkraftwerk Beznau Ch-5312 Döttingen		365		350		380		1130		1/1/68		10/16/71		10/23/71		12/1/71		12/31/99

		DE		WUERGASSEN (KWW)		BWR				Preussenelektra Kernkraft Gmbh&Co Kg		Preussenelektra Kernkraft Gmbh&Co Kg		640		640		670		1912		1/26/68		10/20/71		12/18/71		11/11/75		8/26/94

		IN		RAJASTHAN-2		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		187		207		200		693		4/1/68		10/8/80		11/1/80		4/1/81		12/31/99

		CA		PICKERING-4		PHWR		CANDU 500A		Ontario Power Generation		Ontario Power Generation		515		508		542		1744		5/1/68		5/16/73		5/21/73		6/17/73		1/2/98

		JP		MIHAMA-2		PWR		M (2-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		470		470		500		1456		5/29/68		4/10/72		4/21/72		7/25/72		12/31/99

		AR		ATUCHA-1		PHWR		PHWR KWU		Nucleoelectrica Argentina S.A.		Nucleoelectrica Argentina S.A.		335		319		357		1179		6/1/68		1/13/74		3/19/74		6/24/74		12/31/99

		ES		VANDELLOS-1		GCR				Hispano-Francesa De Energia Nuclear, S.A.		Hispano-Francesa De Energia Nuclear, S.A.		480		480		500		1670		6/21/68		2/11/72		5/6/72		8/2/72		7/31/90

		GB		HARTLEPOOL-A1		GCR		AGR		Edf Energy		Edf Energy		595		625		655		1500		10/1/68		6/24/83		8/1/83		4/1/84		12/31/99

		GB		HARTLEPOOL-A2		GCR		AGR		Edf Energy		Edf Energy		585		600		655		1500		10/1/68		9/9/84		10/31/84		4/1/85		12/31/99

		RU		BELOYARSK-3		FBR		BN-600		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		560		560		600		1470		1/1/69		2/26/80		4/8/80		11/1/81		12/31/99

		SE		RINGHALS-1		BWR		BWR		Ringhals Ab		Ringhals Ab		878		760		910		2540		2/1/69		8/20/73		10/14/74		1/1/76		12/31/99

		JP		FUKUSHIMA-DAIICHI-2		BWR		BWR-4		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		760		760		784		2381		6/9/69		5/10/73		12/24/73		7/18/74		5/19/11

		AM		ARMENIAN-1		PWR		VVER V-270		Ministry Of Energy And Natural Resources Of Ra		Closed Joint Stock Company Armenian Npp		376		376		408		1375		7/1/69		12/15/76		12/22/76		10/6/77		2/25/89

		BE		DOEL-1		PWR		WE (2 loops)		Indivision Doel (Ebes , Intercom , Unerg)		Electrabel M. V. Nucleaire Produktie		433		392		454		1311		7/1/69		7/18/74		8/28/74		2/15/75		12/31/99

		NL		BORSSELE		PWR		LWR - PWR		N.V. Elektriciteits-Produktiemaatschappij Zuid-Nederland		N.V. Elektriciteits-Produktiemaatschappij Zuid-Nederland		482		495		515		1366		7/1/69		6/20/73		7/4/73		10/26/73		12/31/99

		SE		OSKARSHAMN-2		BWR		ABB BWR		Okg Aktiebolag		Okg Aktiebolag		638		580		661		1800		9/1/69		3/6/74		10/2/74		1/1/75		12/31/99

		IT		CAORSO		BWR		BWR-4 Mark2		Societa Gestione Impanti Nucleari S.P.A.		Societa Gestione Impanti Nucleari S.P.A.		860		840		882		2651		1/1/70		12/31/77		5/23/78		12/1/81		7/1/90

		DE		BIBLIS-A (KWB A)		PWR		PWR		Rwe Power Ag		Rwe Power Ag		1167		1146		1225		3517		1/1/70		7/16/74		8/25/74		2/26/75		8/6/11

		RU		BILIBINO-1		LWGR		EGP-6		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		11		11		12		62		1/1/70		12/11/73		1/12/74		4/1/74		12/31/99

		RU		BILIBINO-2		LWGR		EGP-6		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		11		11		12		62		1/1/70		12/7/74		12/30/74		2/1/75		12/31/99

		RU		BILIBINO-3		LWGR		EGP-6		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		11		11		12		62		1/1/70		12/6/75		12/22/75		2/1/76		12/31/99

		RU		BILIBINO-4		LWGR		EGP-6		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		11		11		12		62		1/1/70		12/12/76		12/27/76		1/1/77		12/31/99

		DE		GREIFSWALD-1 (KGR 1)		PWR		VVER V-230		Energiewerke Nord Gmbh		Energiewerke Nord Gmbh		408		440		440		1375		3/1/70		12/15/73		12/17/73		7/12/74		2/14/90

		DE		GREIFSWALD-2 (KGR 2)		PWR		VVER V-230		Energiewerke Nord Gmbh		Energiewerke Nord Gmbh		408		408		440		1375		3/1/70		12/3/74		12/23/74		4/16/75		2/14/90

		UA		CHERNOBYL-1		LWGR		RBMK		Energoatom		Mintopenergo Of Ukraine - Ministry Of Fuel And Energy Of Ukraine		740		925		800		3200		3/1/70		8/2/77		9/26/77		5/27/78		11/30/96

		RU		LENINGRAD-1		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		3/1/70		9/12/73		12/21/73		11/1/74		12/31/99

		BG		KOZLODUY-1		PWR		VVER V-230				Kozloduy Npp-Plc		408		408		440		1375		4/1/70		6/30/74		7/24/74		10/28/74		12/31/02

		BG		KOZLODUY-2		PWR		VVER V-230				Kozloduy Npp-Plc		408		408		440		1375		4/1/70		8/22/75		8/24/75		11/10/75		12/31/02

		DE		BRUNSBUETTEL (KKB)		BWR		BWR-69		1. (66,6%) Vattenfall Europe Nuclear Energy Gmbh 2. (33,3%) E.On Kernkraft Gmbh		Kernkraftwerk Brunsbüttel Gmbh		771		770		806		2292		4/15/70		6/23/76		7/13/76		2/9/77		8/6/11

		JP		TAKAHAMA-1		PWR		M (3-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		780		780		826		2440		4/25/70		3/14/74		3/27/74		11/14/74		12/31/99

		RU		KOLA-1		PWR		VVER V-230		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		411		411		440		1375		5/1/70		6/26/73		6/29/73		12/28/73		12/31/99

		RU		KOLA-2		PWR		VVER V-230		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		411		411		440		1375		5/1/70		11/30/74		12/9/74		2/21/75		12/31/99

		BE		TIHANGE-1		PWR		Framatome 3 loops reactor		Societe Belgo-Francaise D'energie Nuclaire Mosane. Part Of Edf		Electrabel M. V. Nucleaire Produktie		962		870		1009		2873		6/1/70		2/21/75		3/7/75		10/1/75		12/31/99

		RU		LENINGRAD-2		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		6/1/70		5/6/75		7/11/75		2/11/76		12/31/99

		JP		SHIMANE-1		BWR		BWR-3		The Chugoku Electric Power Co.,Inc.		The Chugoku Electric Power Co.,Inc.		439		439		460		1380		7/2/70		6/1/73		12/2/73		3/29/74		12/31/99

		DE		PHILIPPSBURG-1 (KKP 1)		BWR		BWR-69		Enbw Kraftwerke Ag		Enbw Kernkraft Gmbh (Sitz In Obrigheim)		890		864		926		2575		10/1/70		3/9/79		5/5/79		3/26/80		8/6/11

		SE		RINGHALS-2		PWR		WE (3 loops)		Ringhals Ab		Ringhals Ab		865		820		917		2660		10/1/70		6/19/74		8/17/74		5/1/75		12/31/99

		CA		BRUCE-2		PHWR		CANDU 791		Ontario Power Generation		Bruce Power		734		696		786		2456		12/1/70		7/27/76		9/4/76		9/1/77		10/8/95

		GB		HEYSHAM-A1		GCR		AGR		Edf Energy		Edf Energy		585		611		625		1500		12/1/70		4/6/83		7/9/83		4/1/84		12/31/99

		GB		HEYSHAM-A2		GCR		AGR		Edf Energy		Edf Energy		575		611		625		1500		12/1/70		6/3/84		10/11/84		4/1/85		12/31/99

		JP		FUKUSHIMA-DAIICHI-3		BWR		BWR-4		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		760		760		784		2381		12/28/70		9/6/74		10/26/74		3/27/76		5/19/11

		IN		MADRAS-1		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		205		202		220		801		1/1/71		7/2/83		7/23/83		1/27/84		12/31/99

		SE		BARSEBACK-1		BWR		ABB BWR		E.On Kärnkraft Sverige Ab		Barsebäck Kraft Ab		600		570		615		1800		2/1/71		1/18/75		5/15/75		7/1/75		11/30/99

		JP		TAKAHAMA-2		PWR		M (3-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		780		780		826		2440		3/9/71		12/20/74		1/17/75		11/14/75		12/31/99

		BR		ANGRA-1		PWR		2-loop WE		Eletrobras Eletronuclear S.A.		Eletrobras Eletronuclear S.A.		609		626		640		1882		5/1/71		3/13/82		4/1/82		1/1/85		12/31/99

		FI		LOVIISA-1		PWR		VVER V-213		Fortum Power And Heat Oy (Former Ivo)		Fortum Power And Heat Oy (Former Ivo)		496		420		520		1500		5/1/71		1/21/77		2/8/77		5/9/77		12/31/99

		DE		THTR-300		HTGR		pebble bed reactor		Hochtemperatur-Kernkraftwerk Gmbh		Hochtemperatur-Kernkraftwerk Gmbh		296		296		308		760		5/3/71		9/13/83		11/16/85		6/1/87		9/29/88

		CA		BRUCE-1		PHWR		CANDU 791		Ontario Power Generation		Bruce Power		772		732		824		2575		6/1/71		12/17/76		1/14/77		9/1/77		10/16/97

		JP		HAMAOKA-1		BWR		BWR-4		Chubu Electric Power Co.,Inc		Chubu Electric Power Co.,Inc		515		516		540		1593		6/10/71		6/20/74		8/13/74		3/17/76		1/30/09

		BE		DOEL-2		PWR		WE (2 loops)		Indivision Doel (Ebes , Intercom , Unerg)		Electrabel M. V. Nucleaire Produktie		433		392		454		1311		9/1/71		8/4/75		8/21/75		12/1/75		12/31/99

		JP		GENKAI-1		PWR		M (2-loop)		Kyushu Electric Power Co.,Inc.		Kyushu Electric Power Co.,Inc.		529		529		559		1650		9/15/71		1/28/75		2/14/75		10/15/75		12/31/99

		DE		NECKARWESTHEIM-1 (GKN 1)		PWR		PWR		1. (98.45%) Enbw 2. (1.55%) Four Other Owners		Enbw Kernkraft Gmbh (Sitz In Obrigheim)		785		805		840		2497		2/1/72		5/26/76		6/3/76		12/1/76		8/6/11

		DE		BIBLIS-B (KWB B)		PWR		PWR		Rwe Power Ag		Rwe Power Ag		1240		1178		1300		3733		2/1/72		3/25/76		4/25/76		1/31/77		8/6/11

		DE		GREIFSWALD-3 (KGR 3)		PWR		VVER V-230		Energiewerke Nord Gmbh		Energiewerke Nord Gmbh		408		408		440		1375		4/1/72		10/16/77		10/24/77		5/1/78		2/28/90

		DE		GREIFSWALD-4 (KGR 4)		PWR		VVER V-230				Energiewerke Nord Gmbh		408		408		440		1375		4/1/72		7/22/79		9/3/79		11/1/79		7/22/90

		SK		BOHUNICE-1		PWR		VVER V-230		Jadrova A Vyradovacia Spolocnost /Nuclear And Decommissioning Company, Plc./		Jadrova A Vyradovacia Spolocnost /Nuclear And Decommissioning Company, Plc./		408		408		440		1375		4/24/72		11/27/78		12/17/78		4/1/80		12/31/06

		SK		BOHUNICE-2		PWR		VVER V-230		Jadrova A Vyradovacia Spolocnost /Nuclear And Decommissioning Company, Plc./		Jadrova A Vyradovacia Spolocnost /Nuclear And Decommissioning Company, Plc./		408		408		440		1375		4/24/72		3/15/80		3/26/80		1/1/81		12/31/08

		KR		KORI-1		PWR		WH △60		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		576		565		603		1729		4/27/72		6/19/77		6/26/77		4/29/78		12/31/99

		DE		ISAR-1 (KKI 1)		BWR		BWR-69		E.On Kernkraft Gmbh		E.On Kernkraft Gmbh		878		870		912		2575		5/1/72		11/20/77		12/3/77		3/21/79		8/6/11

		JP		FUGEN ATR		HWLWR		ATR		Japan Atomic Energy Agency		Japan Atomic Energy Agency		148		148		165		557		5/10/72		3/20/78		7/29/78		3/20/79		3/29/03

		JP		FUKUSHIMA-DAIICHI-5		BWR		BWR-4		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		760		760		784		2381		5/22/72		8/26/77		9/22/77		4/18/78		12/31/99

		RU		KURSK-1		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		6/1/72		10/25/76		12/19/76		10/12/77		12/31/99

		TW		CHINSHAN-1		BWR		BWR-4		Tai Power Co.		Tai Power Co.		604		604		636		1840		6/2/72		10/16/77		11/16/77		12/10/78		12/31/99

		CA		BRUCE-3		PHWR		CANDU 750A		Ontario Power Generation		Bruce Power		730		750		805		2832		7/1/72		11/28/77		12/12/77		2/1/78		4/1/98

		DE		UNTERWESER (KKU)		PWR		PWR		E.On Kernkraft Gmbh		E.On Kernkraft Gmbh		1345		1230		1410		3900		7/1/72		9/16/78		9/29/78		9/6/79		8/6/11

		FI		LOVIISA-2		PWR		VVER V-213		Fortum Power And Heat Oy (Former Ivo)		Fortum Power And Heat Oy (Former Ivo)		496		420		520		1500		8/1/72		10/17/80		11/4/80		1/5/81		12/31/99

		JP		MIHAMA-3		PWR		M (3-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		780		780		826		2440		8/7/72		1/28/76		2/19/76		12/1/76		12/31/99

		CA		BRUCE-4		PHWR		CANDU 750A		Ontario Power Generation		Bruce Power		730		750		805		2832		9/1/72		12/10/78		12/21/78		1/18/79		3/16/98

		SE		RINGHALS-3		PWR		WE (3 loops)		Ringhals Ab		Ringhals Ab		1064		915		1117		3135		9/1/72		7/29/80		9/7/80		9/9/81		12/31/99

		IN		MADRAS-2		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		205		202		220		801		10/1/72		8/12/85		9/20/85		3/21/86		12/31/99

		JP		OHI-1		PWR		W (4-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		1120		1120		1175		3423		10/26/72		12/2/77		12/23/77		3/27/79		12/31/99

		JP		OHI-2		PWR		W (4-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		1120		1120		1175		3423		12/8/72		9/14/78		10/11/78		12/5/79		12/31/99

		SE		BARSEBACK-2		BWR		ABB BWR		E.On Kärnkraft Sverige Ab		Barsebäck Kraft Ab		600		570		615		1800		1/1/73		2/20/77		3/21/77		7/1/77		5/31/05

		RU		KURSK-2		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		1/1/73		12/16/78		1/28/79		8/17/79		12/31/99

		UA		CHERNOBYL-2		LWGR		RBMK		Energoatom		Mintopenergo Of Ukraine - Ministry Of Fuel And Energy Of Ukraine		925		925		1000		3200		2/1/73		11/17/78		12/21/78		5/28/79		10/11/91

		JP		FUKUSHIMA-DAIICHI-4		BWR		BWR-4		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		760		760		784		2381		2/12/73		1/28/78		2/24/78		10/12/78		5/19/11

		SE		FORSMARK-1		BWR		BWR-75		Forsmark Kraftgrupp Ab		Forsmark Kraftgrupp Ab		984		900		1022		2928		6/1/73		4/23/80		6/6/80		12/10/80		12/31/99

		ES		ALMARAZ-1		PWR		WE 3-loops		Iberdrola, Endesa, Gas Natural		Centrales Nucleares Almaraz-Trillo(Id/Ufg/Endesa/Hc/Nuclenor )		1011		900		1049		2947		7/3/73		4/5/81		5/1/81		9/1/83		12/31/99

		ES		ALMARAZ-2		PWR		WE 3-loops		Iberdrola, Endesa, Gas Natural		Centrales Nucleares Almaraz-Trillo(Id/Ufg/Endesa/Hc/Nuclenor )		1006		930		1044		2947		7/3/73		9/19/83		10/8/83		7/1/84		12/31/99

		UA		ROVNO-1		PWR		VVER V-213		Energoatom		National Nuclear Energy Generating Company		381		361		420		1375		8/1/73		12/17/80		12/22/80		9/22/81		12/31/99

		JP		IKATA-1		PWR		M (2-loop)		Shikoku Electric Power Co.,Inc		Shikoku Electric Power Co.,Inc		538		538		566		1650		9/1/73		1/29/77		2/17/77		9/30/77		12/31/99

		BG		KOZLODUY-3		PWR		VVER V-230		Me		Kozloduy Npp-Plc		408		408		440		1375		10/1/73		12/4/80		12/17/80		1/20/81		12/31/06

		BG		KOZLODUY-4		PWR		VVER V-230		Me		Kozloduy Npp-Plc		408		408		440		1375		10/1/73		4/25/82		5/17/82		6/20/82		12/31/06

		UA		ROVNO-2		PWR		VVER V-213		Energoatom		National Nuclear Energy Generating Company		376		384		415		1375		10/1/73		12/19/81		12/22/81		7/29/82		12/31/99

		JP		TOKAI-2		BWR		BWR-5		Japan Atomic Power Co.		Japan Atomic Power Co.		1060		1056		1100		3293		10/3/73		1/18/78		3/13/78		11/28/78		12/31/99

		JP		FUKUSHIMA-DAIICHI-6		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		10/26/73		3/9/79		5/4/79		10/24/79		12/31/99

		SE		RINGHALS-4		PWR		WE (3 loops)		Ringhals Ab		Ringhals Ab		940		915		990		2775		11/1/73		5/19/82		6/23/82		11/21/83		12/31/99

		CH		GOESGEN		PWR		PWR 3 Loop		Kernkraftwerk Goesgen-Daeniken Ag		Kernkraftwerk Goesgen-Daeniken Ag		985		920		1035		3002		12/1/73		1/20/79		2/2/79		11/1/79		12/31/99

		RU		LENINGRAD-3		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		12/1/73		9/17/79		12/7/79		6/29/80		12/31/99

		TW		CHINSHAN-2		BWR		BWR-4		Tai Power Co.		Tai Power Co.		604		604		636		1840		12/7/73		11/9/78		12/19/78		7/15/79		12/31/99

		CH		LEIBSTADT		BWR		BWR-6		Kernkraftwerk Leibstadt		Kernkraftwerk Leibstadt		1220		960		1275		3600		1/1/74		3/9/84		5/24/84		12/15/84		12/31/99

		FI		OLKILUOTO-1		BWR		BWR-2500		Teollisuuden Voima Oyj		Teollisuuden Voima Oyj		880		660		910		2500		2/1/74		7/21/78		9/2/78		10/10/79		12/31/99

		RU		NOVOVORONEZH-5		PWR		VVER V-187		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3000		3/1/74		4/30/80		5/31/80		2/20/81		12/31/99

		CA		GENTILLY-2		PHWR		CANDU 6		Hydro Quebec		Hydro Quebec		635		645		675		2156		4/1/74		9/11/82		12/4/82		10/1/83		12/28/12

		AR		EMBALSE		PHWR		CANDU 6		Nucleoelectrica Argentina S.A.		Nucleoelectrica Argentina S.A.		600		600		648		2015		4/1/74		3/13/83		4/25/83		1/20/84		12/31/99

		DE		KRUEMMEL (KKK)		BWR		BWR-69		1. (50%) Vattenfall Europe Nuclear Energy Gmbh 2. (50%) E.On Kernkraft Gmbh		Kernkraftwerk Krümmel Gmbh & Co. Ohg		1346		1260		1402		3690		4/5/74		9/14/83		9/28/83		3/28/84		8/6/11

		ES		ASCO-1		PWR		WE 3-loops		Endesa, S.A.		Asociacion Nuclear Asco-Vandellos A.I.E. (Endesa/Id)		995		888		1033		2941		5/16/74		6/16/83		8/13/83		12/10/84		12/31/99

		JP		HAMAOKA-2		BWR		BWR-4		Chubu Electric Power Co.,Inc		Chubu Electric Power Co.,Inc		806		814		840		2436		6/14/74		3/28/78		5/4/78		11/29/78		1/30/09

		HU		PAKS-1		PWR		VVER V-213		Hungarian Power Companies Ltd.		Paks Nuclear Power Plant Ltd		470		408		500		1485		8/1/74		12/14/82		12/28/82		8/10/83		12/31/99

		HU		PAKS-2		PWR		VVER V-213		Hungarian Power Companies Ltd.		Paks Nuclear Power Plant Ltd		473		410		500		1485		8/1/74		8/26/84		9/6/84		11/14/84		12/31/99

		DE		KNK II		FBR						Kernkraftwerk-Betriebsgesellschaft Mbh		17		18		21		58		9/1/74		10/10/77		4/9/78		3/3/79		8/23/91

		CA		PICKERING-5		PHWR		CANDU 500B		Ontario Power Generation		Ontario Power Generation		516		516		540		1744		11/1/74		10/23/82		12/19/82		5/10/83		12/31/99

		BE		DOEL-3		PWR		WE 3-loops		Societes Reunies D'energie Du Bassin De L'escaut Sa		Electrabel M. V. Nucleaire Produktie		1006		890		1056		3054		1/1/75		6/14/82		6/23/82		10/1/82		12/31/99

		DE		GRAFENRHEINFELD (KKG)		PWR		PWR		E.On Kernkraft Gmbh		E.On Kernkraft Gmbh		1275		1225		1345		3765		1/1/75		12/9/81		12/30/81		6/17/82		12/31/99

		SE		FORSMARK-2		BWR		BWR-75		Forsmark Kraftgrupp Ab		Forsmark Kraftgrupp Ab		1120		900		1158		3253		1/1/75		11/16/80		1/26/81		7/7/81		12/31/99

		DE		MUELHEIM-KAERLICH (KMK)		PWR		PWR		Scn		Kernkraftwerk Gundremmingen Gmbh		1219		1219		1302		3760		1/15/75		3/1/86		3/14/86		8/18/87		9/9/88

		RU		LENINGRAD-4		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		2/1/75		12/29/80		2/9/81		8/29/81		12/31/99

		ES		ASCO-2		PWR		WE 3-loops		Endesa, Iberdrola		Asociacion Nuclear Asco-Vandellos A.I.E. (Endesa/Id)		997		888		1035		2941		3/7/75		9/11/85		10/23/85		3/31/86		12/31/99

		SI		KRSKO		PWR		Westinghouse 212		Gen Energija, D.O.O		Nuklerana Elektrarna Krsvko		688		632		727		1994		3/30/75		9/11/81		10/2/81		1/1/83		12/31/99

		CA		POINT LEPREAU		PHWR		CANDU 6		New Brunswick Electric Power Commission		New Brunswick Electric Power Commission		660		660		705		2180		5/1/75		7/25/82		9/11/82		2/1/83		12/31/99

		IR		BUSHEHR 1		PWR		VVER V-446		Nuclear Power Production & Developement Co. Of Iran		Nuclear Power Production & Developement Co. Of Iran		915		915		1000		3000		5/1/75		5/8/11		9/3/11		12/31/99		12/31/99

		AM		ARMENIAN-2		PWR		VVER V-270		Ministry Of Energy And Natural Resources Of Ra		Closed Joint Stock Company Armenian Npp		375		375		408		1375		7/1/75		1/1/80		1/5/80		5/3/80		3/18/89

		ES		COFRENTES		BWR		BWR-6		Iberdrola, S.A.		Iberdrola, S.A.		1064		939		1102		3237		9/9/75		8/23/84		10/14/84		3/11/85		12/31/99

		CA		PICKERING-6		PHWR		CANDU 500B		Ontario Power Generation		Ontario Power Generation		516		516		540		1744		10/1/75		10/15/83		11/8/83		2/1/84		12/31/99

		RU		SMOLENSK-1		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		10/1/75		9/10/82		12/9/82		9/30/83		12/31/99

		FI		OLKILUOTO-2		BWR		BWR-2500		Teollisuuden Voima Oyj		Teollisuuden Voima Oyj		880		660		910		2500		11/1/75		10/13/79		2/18/80		7/10/82		12/31/99

		TW		KUOSHENG-1		BWR		BWR-6		Tai Power Co.		Tai Power Co.		985		985		1019		2943		11/19/75		2/1/81		5/21/81		12/28/81		12/31/99

		BR		ANGRA-2		PWR		PRE KONVOI		Eletrobras Eletronuclear S.A.		Eletrobras Eletronuclear S.A.		1275		1245		1350		3764		1/1/76		7/14/00		7/21/00		2/1/01		12/31/99

		DE		BROKDORF (KBR)		PWR		PWR		1. (80%) E.On Kernkraft Gmbh 2. (20%) Vattenfall Europe Nuclear Energy Gmbh		E.On Kernkraft Gmbh		1410		1307		1480		3900		1/1/76		10/8/86		10/14/86		12/22/86		12/31/99

		UA		CHERNOBYL-3		LWGR		RBMK		Energoatom		Mintopenergo Of Ukraine - Ministry Of Fuel And Energy Of Ukraine		925		925		1000		3200		3/1/76		6/2/81		12/3/81		6/8/82		12/15/00

		CA		PICKERING-7		PHWR		CANDU 500B		Ontario Power Generation		Ontario Power Generation		516		516		540		1744		3/1/76		10/22/84		11/17/84		1/1/85		12/31/99

		TW		KUOSHENG-2		BWR		BWR-6		Tai Power Co.		Tai Power Co.		985		951		1020		2943		3/15/76		3/26/82		6/29/82		3/16/83		12/31/99

		JP		FUKUSHIMA-DAINI-1		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		3/16/76		6/17/81		7/31/81		4/20/82		12/31/99

		BE		TIHANGE-2		PWR		WE 3-loops		Electrabel M. V. Nucleaire Produktie		Electrabel M. V. Nucleaire Produktie		1008		900		1055		3064		4/1/76		10/5/82		10/13/82		6/1/83		12/31/99

		DE		GROHNDE (KWG)		PWR		PWR		1. (83,3%) E.On Kernkraft Gmbh 2. (16,7%) Stadtwerke Bielefeld		Gemeinschaftskernkraftwerk Grohnde Gmbh & Co. Ohg		1360		1289		1430		3900		6/1/76		9/1/84		9/5/84		2/1/85		12/31/99

		RU		SMOLENSK-2		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		6/1/76		4/9/85		5/31/85		7/2/85		12/31/99

		ZA		KOEBERG-1		PWR		CP1		Eskom		Eskom		930		921		970		2775		7/1/76		3/14/84		4/4/84		7/21/84		12/31/99

		ZA		KOEBERG-2		PWR		CP1		Eskom		Eskom		930		921		970		2775		7/1/76		7/7/85		7/25/85		11/9/85		12/31/99

		DE		GUNDREMMINGEN-B (GUN-B)		BWR		BWR-72		1. (75%) Rwe Power Ag 2. (25%) E.On Kernkraft Gmbh		Kernkraftwerk Gundremmingen Gmbh		1284		1244		1344		3840		7/20/76		3/9/84		3/16/84		7/19/84		12/31/99

		DE		GUNDREMMINGEN-C (GUN-C)		BWR		BWR-72		1. (75%) Rwe Power Ag 2. (25%) E.On Kernkraft Gmbh		Kernkraftwerk Gundremmingen Gmbh		1288		1249		1344		3840		7/20/76		10/26/84		11/2/84		1/18/85		12/31/99

		RU		KOLA-4		PWR		VVER V-213		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		411		411		440		1375		8/1/76		10/7/84		10/11/84		12/6/84		12/31/99

		UA		SOUTH UKRAINE-1		PWR		VVER V-302		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		8/1/76		12/9/82		12/31/82		12/2/83		12/31/99

		CA		PICKERING-8		PHWR		CANDU 500B		Ontario Power Generation		Ontario Power Generation		516		516		540		1744		9/1/76		12/17/85		1/21/86		2/28/86		12/31/99

		MX		LAGUNA VERDE-1		BWR		BWR-5		Comision Federal De Electricidad		Comision Federal De Electricidad		665		654		700		2027		10/1/76		11/8/88		4/13/89		7/29/90		12/31/99

		DE		GREIFSWALD-5 (KGR 5)		PWR		VVER V-213		Veb Kkw Bruno Leuschner		Energiewerke Nord Gmbh		408		408		440		1375		12/1/76		3/26/89		4/24/89		11/1/89		11/24/89

		IN		NARORA-1		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		12/1/76		3/12/89		7/29/89		1/1/91		12/31/99

		SK		BOHUNICE-3		PWR		VVER V-213		Slovenské Elektrárne, A.S.		Slovenské Elektrárne, A.S.		472		420		505		1471		12/1/76		8/7/84		8/20/84		2/14/85		12/31/99

		SK		BOHUNICE-4		PWR		VVER V-213		Slovenské Elektrárne, A.S.		Slovenské Elektrárne, A.S.		472		408		505		1471		12/1/76		8/2/85		8/9/85		12/18/85		12/31/99

		JP		GENKAI-2		PWR		M (2-loop)		Kyushu Electric Power Co.,Inc.		Kyushu Electric Power Co.,Inc.		529		529		559		1650		2/1/77		5/21/80		6/3/80		3/30/81		12/31/99

		RU		KALININ-1		PWR		VVER V-338		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3000		2/1/77		4/10/84		5/9/84		6/12/85		12/31/99

		RU		KOLA-3		PWR		VVER V-213		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		411		411		440		1375		4/1/77		2/7/81		3/24/81		12/3/82		12/31/99

		LT		IGNALINA-1		LWGR		RBMK-1500		The Republic Of Lithuania		Ignalina Nuclear Power Plant		1185		1500		1300		4800		5/1/77		10/4/83		12/31/83		5/1/85		12/31/04

		MX		LAGUNA VERDE-2		BWR		BWR-5		Comision Federal De Electricidad		Comision Federal De Electricidad		665		654		700		2027		6/1/77		9/6/94		11/11/94		4/10/95		12/31/99

		DE		PHILIPPSBURG-2 (KKP 2)		PWR		PWR		Enbw Kraftwerke Ag		Enbw Kernkraft Gmbh (Sitz In Obrigheim)		1402		1268		1468		3950		7/7/77		12/13/84		12/17/84		4/18/85		12/31/99

		KR		WOLSONG-1		PHWR		CANDU 6		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		657		629		678		2061		10/30/77		11/21/82		12/31/82		4/22/83		12/31/99

		IN		NARORA-2		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		11/1/77		10/24/91		1/5/92		7/1/92		12/31/99

		KR		KORI-2		PWR		WH F		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		637		605		675		1882		12/4/77		4/9/83		4/22/83		7/25/83		12/31/99

		LT		IGNALINA-2		LWGR		RBMK-1500		The Republic Of Lithuania		Ignalina Nuclear Power Plant		1185		1500		1300		4800		1/1/78		12/1/86		8/20/87		12/1/87		12/31/09

		CA		BRUCE-6		PHWR		CANDU 750B		Ontario Power Generation		Bruce Power		817		822		891		2690		1/1/78		5/29/84		6/26/84		9/14/84		12/31/99

		RU		KURSK-3		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		4/1/78		8/9/83		10/17/83		3/30/84		12/31/99

		CA		BRUCE-5		PHWR		CANDU 750B		Ontario Power Generation		Bruce Power		817		822		872		2832		6/1/78		11/15/84		12/2/84		3/1/85		12/31/99

		JP		IKATA-2		PWR		M (2-loop)		Shikoku Electric Power Co.,Inc		Shikoku Electric Power Co.,Inc		538		538		566		1650		8/1/78		7/31/81		8/19/81		3/19/82		12/31/99

		TW		MAANSHAN-1		PWR		WE 312 (3 loop-12 foot)		Tai Power Co.		Tai Power Co.		928		890		951		2822		8/21/78		3/30/84		5/9/84		7/27/84		12/31/99

		BE		TIHANGE-3		PWR		WE 3-loops		Electrabel M. V. Nucleaire Produktie		Electrabel M. V. Nucleaire Produktie		1046		1020		1094		3000		11/1/78		6/5/85		6/15/85		9/1/85		12/31/99

		BE		DOEL-4		PWR		WE 3-loops		Societes Reunies D'energie Du Bassin De L'escaut Sa		Electrabel M. V. Nucleaire Produktie		1039		1000		1090		2988		12/1/78		3/31/85		4/8/85		7/1/85		12/31/99

		CZ		DUKOVANY-1		PWR		VVER V-213		Czech Power Company , Cez A.S.		Czech Power Company , Cez A.S.		468		420		500		1444		1/1/79		2/12/85		2/24/85		5/3/85		12/31/99

		CZ		DUKOVANY-2		PWR		VVER V-213		Czech Power Company , Cez A.S.		Czech Power Company , Cez A.S.		471		420		500		1444		1/1/79		1/23/86		1/30/86		3/21/86		12/31/99

		SE		FORSMARK-3		BWR		BWR-3000		Forsmark Kraftgrupp Ab		Forsmark Kraftgrupp Ab		1170		1050		1212		3300		1/1/79		10/28/84		3/5/85		8/18/85		12/31/99

		TW		MAANSHAN-2		PWR		WE 312 (3 loop-12 foot)		Tai Power Co.		Tai Power Co.		922		890		951		2822		2/21/79		2/1/85		2/25/85		5/18/85		12/31/99

		CZ		DUKOVANY-3		PWR		VVER V-213		Czech Power Company , Cez A.S.		Czech Power Company , Cez A.S.		468		420		498		1444		3/1/79		10/28/86		11/14/86		12/20/86		12/31/99

		CZ		DUKOVANY-4		PWR		VVER V-213		Czech Power Company , Cez A.S.		Czech Power Company , Cez A.S.		471		420		500		1444		3/1/79		6/1/87		6/11/87		7/19/87		12/31/99

		UA		CHERNOBYL-4		LWGR		RBMK		Energoatom		Mintopenergo Of Ukraine - Ministry Of Fuel And Energy Of Ukraine		925		925		1000		3200		4/1/79		11/26/83		12/22/83		3/26/84		4/26/86

		CA		BRUCE-7		PHWR		CANDU 750B		Ontario Power Generation		Bruce Power		817		822		872		2832		5/1/79		1/7/86		2/22/86		4/10/86		12/31/99

		JP		FUKUSHIMA-DAINI-2		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		5/25/79		4/26/83		6/23/83		2/3/84		12/31/99

		CA		BRUCE-8		PHWR		CANDU 750B		Ontario Power Generation		Bruce Power		817		795		845		2690		8/1/79		2/15/87		3/9/87		5/22/87		12/31/99

		ES		TRILLO-1		PWR		PWR 3 loops		Iberdrola, Gas Natural, Hidroeléctrica Del Cantábrico, Nuclenor		Centrales Nucleares Almaraz-Trillo(Id/Ufg/Endesa/Hc/Nuclenor )		1003		990		1066		3010		8/17/79		5/14/88		5/23/88		8/6/88		12/31/99

		HU		PAKS-3		PWR		VVER V-213		Hungarian Power Companies Ltd.		Paks Nuclear Power Plant Ltd		473		410		500		1485		10/1/79		9/15/86		9/28/86		12/1/86		12/31/99

		HU		PAKS-4		PWR		VVER V-213		Hungarian Power Companies Ltd.		Paks Nuclear Power Plant Ltd		473		410		500		1485		10/1/79		8/9/87		8/16/87		11/1/87		12/31/99

		KR		KORI-3		PWR		WH F		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		1011		953		1042		2912		10/1/79		1/1/85		1/22/85		9/30/85		12/31/99

		JP		SENDAI-1		PWR		M (3-loop)		Kyushu Electric Power Co.,Inc.		Kyushu Electric Power Co.,Inc.		846		846		890		2660		12/15/79		8/25/83		9/16/83		7/4/84		12/31/99

		UA		ROVNO-3		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		2/1/80		11/11/86		12/21/86		5/16/87		12/31/99

		KR		KORI-4		PWR		WH F		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		1007		953		1042		2912		4/1/80		10/26/85		11/15/85		4/29/86		12/31/99

		UA		ZAPOROZHYE-1		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		4/1/80		12/7/84		12/10/84		12/25/85		12/31/99

		SE		OSKARSHAMN-3		BWR		BWR-75		Okg Aktiebolag		Okg Aktiebolag		1400		1050		1450		3900		5/1/80		12/29/84		3/3/85		8/15/85		12/31/99

		JP		KASHIWAZAKI KARIWA-1		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		6/5/80		12/12/84		2/13/85		9/18/85		12/31/99

		JP		ONAGAWA-1		BWR		BWR-4		Tohoku Electric Power Co.,Inc		Tohoku Electric Power Co.,Inc		498		496		524		1593		7/8/80		10/18/83		11/18/83		6/1/84		12/31/99

		BG		KOZLODUY-5		PWR		VVER V-320		Me		Kozloduy Npp-Plc		953		953		1000		3000		7/9/80		11/5/87		11/29/87		12/23/88		12/31/99

		GB		HEYSHAM-B1		GCR		AGR		Edf Energy		Edf Energy		610		615		680		1550		8/1/80		6/23/88		7/12/88		7/12/88		12/31/99

		GB		HEYSHAM-B2		GCR		AGR		Edf Energy		Edf Energy		610		615		680		1550		8/1/80		11/1/88		11/11/88		4/1/89		12/31/99

		GB		TORNESS 1		GCR		AGR		Edf Energy		Edf Energy		595		645		682		1623		8/1/80		3/25/88		5/25/88		5/25/88		12/31/99

		GB		TORNESS 2		GCR		AGR		Edf Energy		Edf Energy		595		645		682		1623		8/1/80		12/23/88		2/3/89		2/3/89		12/31/99

		RU		BALAKOVO-1		PWR		VVER V-320		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3000		12/1/80		12/12/85		12/28/85		5/23/86		12/31/99

		JP		TAKAHAMA-3		PWR		M (3-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		830		830		870		2660		12/12/80		4/17/84		5/9/84		1/17/85		12/31/99

		ES		VANDELLOS-2		PWR		WE 3-loops		Endesa, Iberdrola		Asociacion Nuclear Asco-Vandellos A.I.E. (Endesa/Id)		1045		930		1087		2941		12/29/80		11/14/87		12/12/87		3/8/88		12/31/99

		UA		ZAPOROZHYE-2		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		1/1/81		6/28/85		7/22/85		2/15/86		12/31/99

		JP		TAKAHAMA-4		PWR		M (3-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		830		830		870		2660		3/19/81		10/11/84		11/1/84		6/5/85		12/31/99

		JP		FUKUSHIMA-DAINI-3		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		3/23/81		10/18/84		12/14/84		6/21/85		12/31/99

		RU		KURSK-4		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		5/1/81		10/31/85		12/2/85		2/5/86		12/31/99

		JP		FUKUSHIMA-DAINI-4		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		5/28/81		10/24/86		12/17/86		8/25/87		12/31/99

		KR		HANBIT-1		PWR		WH F		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		959		938		995		2787		6/4/81		1/31/86		3/5/86		8/25/86		12/31/99

		UA		SOUTH UKRAINE-2		PWR		VVER V-338		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		7/1/81		12/30/84		1/6/85		4/6/85		12/31/99

		AR		ATUCHA-2		PHWR		PHWR KWU		Nucleoelectrica Argentina S.A.		Nucleoelectrica Argentina S.A.		692		692		745		2160		7/14/81		12/31/99		7/1/13		12/31/99		12/31/99

		RU		BALAKOVO-2		PWR		VVER V-320		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3000		8/1/81		10/2/87		10/8/87		1/18/88		12/31/99

		CA		DARLINGTON-2		PHWR		CANDU 850		Ontario Power Generation		Ontario Power Generation		878		881		934		2776		9/1/81		11/5/89		1/15/90		10/9/90		12/31/99

		RU		ROSTOV-1		PWR		VVER V-320I		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3200		9/1/81		2/23/01		3/30/01		12/25/01		12/31/99

		JP		SENDAI-2		PWR		M (3-loop)		Kyushu Electric Power Co.,Inc.		Kyushu Electric Power Co.,Inc.		846		846		890		2660		10/12/81		3/18/85		4/5/85		11/28/85		12/31/99

		UA		KHMELNITSKI-1		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		11/1/81		12/10/87		12/31/87		8/13/88		12/31/99

		KR		HANBIT-2		PWR		WH F		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		958		938		995		2787		12/10/81		10/15/86		11/11/86		6/10/87		12/31/99

		RU		KALININ-2		PWR		VVER V-338		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3000		2/1/82		11/25/86		12/3/86		3/3/87		12/31/99

		BG		KOZLODUY-6		PWR		VVER V-320		Me		Kozloduy Npp-Plc		953		953		1000		3000		4/1/82		5/29/91		8/2/91		12/30/93		12/31/99

		CA		DARLINGTON-1		PHWR		CANDU 850		Ontario Power Generation		Ontario Power Generation		878		881		934		2776		4/1/82		10/29/90		12/19/90		11/14/92		12/31/99

		UA		ZAPOROZHYE-3		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		4/1/82		12/4/86		12/10/86		3/5/87		12/31/99

		RO		CERNAVODA-1		PHWR		CANDU 6		Ministerul Economiei, Comertului Si Mediului De Afaceri(Ministry Of Economy,Trade And Bussines Enviroment)		Societatea Nationala Nuclearelectrica S.A.		650		650		706		2180		7/1/82		4/16/96		7/11/96		12/2/96		12/31/99

		DE		EMSLAND (KKE)		PWR		Konvoi		1. (87,5%) Rwe Power Ag 2. (12,5%) E.On Kernkraft Gmbh		Kernkraftwerke Lippe-Ems Gmbh		1329		1242		1400		3850		8/10/82		4/14/88		4/19/88		6/20/88		12/31/99

		DE		ISAR-2 (KKI 2)		PWR		Konvoi		1. (75%) E.On Kernkraft Gmbh 2. (25%) Stadtwerke München		E.On Kernkraft Gmbh		1410		1285		1485		3950		9/15/82		1/15/88		1/22/88		4/9/88		12/31/99

		RU		BALAKOVO-3		PWR		VVER V-320		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3000		11/1/82		12/16/88		12/25/88		4/8/89		12/31/99

		JP		TSURUGA-2		PWR		M (4-loop)		Japan Atomic Power Co.		Japan Atomic Power Co.		1108		1115		1160		3411		11/6/82		5/28/86		6/19/86		2/17/87		12/31/99

		DE		NECKARWESTHEIM-2 (GKN 2)		PWR		Konvoi		1. (98.45%) Enbw 2. (1.55%) Four Other Owners		Enbw Kernkraft Gmbh (Sitz In Obrigheim)		1310		1225		1400		3850		11/9/82		12/29/88		1/3/89		4/15/89		12/31/99

		KR		HANUL-1		PWR		France CPI		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		960		950		995		2785		1/26/83		2/25/88		4/7/88		9/10/88		12/31/99

		UA		ZAPOROZHYE-4		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		4/1/83		12/15/87		12/18/87		4/14/88		12/31/99

		JP		HAMAOKA-3		BWR		BWR-5		Chubu Electric Power Co.,Inc		Chubu Electric Power Co.,Inc		1056		1056		1100		3293		4/18/83		11/21/86		1/20/87		8/28/87		12/31/99

		RU		ROSTOV-2		PWR		VVER V-320I		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3200		5/1/83		1/22/10		3/18/10		12/10/10		12/31/99

		RO		CERNAVODA-2		PHWR		CANDU 6		Ministerul Economiei, Comertului Si Mediului De Afaceri(Ministry Of Economy,Trade And Bussines Enviroment)		Societatea Nationala Nuclearelectrica S.A.		650		650		705		2180		7/1/83		5/6/07		8/7/07		10/31/07		12/31/99

		KR		HANUL-2		PWR		France CPI		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		961		950		1006		2775		7/5/83		2/25/89		4/14/89		9/30/89		12/31/99

		SK		MOCHOVCE-1		PWR		VVER V-213		Slovenské Elektrárne, A.S.		Slovenské Elektrárne, A.S.		436		387		470		1471		10/13/83		6/9/98		7/4/98		10/29/98		12/31/99

		SK		MOCHOVCE-2		PWR		VVER V-213		Slovenské Elektrárne, A.S.		Slovenské Elektrárne, A.S.		436		387		470		1471		10/13/83		12/1/99		12/20/99		4/11/00		12/31/99

		RU		BALAKOVO-4		PWR		VVER V-320		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3200		4/1/84		3/24/93		4/11/93		12/22/93		12/31/99

		RU		SMOLENSK-3		LWGR		RBMK-1000		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		925		925		1000		3200		5/1/84		12/29/89		1/17/90		10/12/90		12/31/99

		CA		DARLINGTON-3		PHWR		CANDU 850		Ontario Power Generation		Ontario Power Generation		878		881		934		2776		9/1/84		11/9/92		12/7/92		2/14/93		12/31/99

		UA		SOUTH UKRAINE-3		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		11/1/84		9/2/89		9/20/89		12/29/89		12/31/99

		IN		KAKRAPAR-1		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		12/1/84		9/3/92		11/24/92		5/6/93		12/31/99

		UA		KHMELNITSKI-2		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		2/1/85		8/1/04		8/7/04		12/15/05		12/31/99

		JP		SHIMANE-2		BWR		BWR-5		The Chugoku Electric Power Co.,Inc.		The Chugoku Electric Power Co.,Inc.		789		789		820		2436		2/2/85		5/25/88		7/11/88		2/10/89		12/31/99

		CN		QINSHAN 1		PWR		CNP-300		Qinshan Nuclear Power Company		Cnnc Nuclear Operarion Management Company Limited.		298		298		320		966		3/20/85		10/31/91		12/15/91		4/1/94		12/31/99

		IN		KAKRAPAR-2		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		4/1/85		1/8/95		3/4/95		9/1/95		12/31/99

		JP		TOMARI-1		PWR		M (2-loop)		Hokkaido Electric Power Co.,Inc.		Hokkaido Electric Power Co.,Inc.		550		550		579		1650		4/18/85		11/16/88		12/6/88		6/22/89		12/31/99

		JP		TOMARI-2		PWR		M (2-loop)		Hokkaido Electric Power Co.,Inc.		Hokkaido Electric Power Co.,Inc.		550		550		579		1650		6/13/85		7/25/90		8/27/90		4/12/91		12/31/99

		JP		KASHIWAZAKI KARIWA-5		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		6/20/85		7/20/89		9/12/89		4/10/90		12/31/99

		CA		DARLINGTON-4		PHWR		CANDU 850		Ontario Power Generation		Ontario Power Generation		878		881		934		2776		7/1/85		3/13/93		4/17/93		6/14/93		12/31/99

		RU		KALININ-3		PWR		VVER V-320		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3200		10/1/85		11/25/04		12/16/04		11/8/05		12/31/99

		UA		ZAPOROZHYE-5		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		11/1/85		7/20/89		8/14/89		10/27/89		12/31/99

		JP		KASHIWAZAKI KARIWA-2		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		11/18/85		11/30/89		2/8/90		9/28/90		12/31/99

		UA		KHMELNITSKI-3		PWR		VVER V-392B		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3200		3/1/86		12/31/99		1/1/15		12/31/99		12/31/99

		JP		MONJU		FBR		-		Japan Atomic Energy Agency		Japan Atomic Energy Agency		246		246		280		714		5/10/86		4/5/94		8/29/95		12/31/99		12/8/95

		UA		ZAPOROZHYE-6		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		6/1/86		10/6/95		10/19/95		9/17/96		12/31/99

		RU		KALININ-4		PWR		VVER V-320		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		950		950		1000		3200		8/1/86		11/8/11		11/24/11		12/25/12		12/31/99

		UA		ROVNO-4		PWR		VVER V-320		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3000		8/1/86		9/26/04		10/10/04		4/6/06		12/31/99

		SK		MOCHOVCE-3		PWR		VVER V-213		Slovenské Elektrárne, A.S.		Slovenské Elektrárne, A.S.		440		440		471		1375		1/27/87		10/11/14		10/31/14		12/31/14		12/31/99

		SK		MOCHOVCE-4		PWR		VVER V-213		Slovenské Elektrárne, A.S.		Slovenské Elektrárne, A.S.		440		440		471		1375		1/27/87		10/11/15		10/31/15		12/31/15		12/31/99

		CZ		TEMELIN-1		PWR		VVER V-320		Czech Power Company , Cez A.S.		Czech Power Company , Cez A.S.		963		912		1013		3000		2/1/87		10/11/00		12/21/00		6/10/02		12/31/99

		CZ		TEMELIN-2		PWR		VVER V-320		Czech Power Company , Cez A.S.		Czech Power Company , Cez A.S.		963		912		1013		3000		2/1/87		5/31/02		12/29/02		4/18/03		12/31/99

		UA		KHMELNITSKI-4		PWR		VVER V-392B		Energoatom		National Nuclear Energy Generating Company		950		950		1000		3200		2/1/87		12/31/99		1/1/16		12/31/99		12/31/99

		CN		DAYA BAY 1		PWR		M310		China Guangong Nuclear Power Holding Co,Ltd.		Daya Bay Nuclear Power Operations And Management Co,Ltd.		944		930		984		2905		8/7/87		7/28/93		8/31/93		2/1/94		12/31/99

		JP		OHI-3		PWR		M (4-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		1127		1127		1180		3423		10/3/87		5/17/91		6/7/91		12/18/91		12/31/99

		CN		DAYA BAY 2		PWR		M310		China Guangong Nuclear Power Holding Co,Ltd.		Daya Bay Nuclear Power Operations And Management Co,Ltd.		944		930		984		2905		4/7/88		1/21/94		2/7/94		5/7/94		12/31/99

		JP		GENKAI-3		PWR		M (4-loop)		Kyushu Electric Power Co.,Inc.		Kyushu Electric Power Co.,Inc.		1127		1127		1180		3423		6/1/88		5/28/93		6/15/93		3/18/94		12/31/99

		JP		OHI-4		PWR		M (4-loop)		Kansai Electric Power Co.		Kansai Electric Power Co.		1127		1127		1180		3423		6/13/88		5/28/92		6/19/92		2/2/93		12/31/99

		GB		SIZEWELL-B		PWR		SNUPPS		Edf Energy		Edf Energy		1191		1188		1250		3425		7/18/88		1/31/95		2/14/95		9/22/95		12/31/99

		JP		KASHIWAZAKI KARIWA-3		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		3/7/89		10/19/92		12/8/92		8/11/93		12/31/99

		JP		SHIKA-1		BWR		BWR-5		Hokuriku Electric Power Co.		Hokuriku Electric Power Co.		505		505		530		1593		7/1/89		11/20/92		1/12/93		7/30/93		12/31/99

		IN		KAIGA-1		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		9/1/89		9/26/00		10/12/00		11/16/00		12/31/99

		JP		HAMAOKA-4		BWR		BWR-5		Chubu Electric Power Co.,Inc		Chubu Electric Power Co.,Inc		1092		1092		1137		3293		10/13/89		12/2/92		1/27/93		9/3/93		12/31/99

		IN		KAIGA-2		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		12/1/89		9/24/99		12/2/99		3/16/00		12/31/99

		KR		HANBIT-3		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		1000		950		1039		2825		12/23/89		10/13/94		10/30/94		3/31/95		12/31/99

		IN		RAJASTHAN-3		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		2/1/90		12/24/99		3/10/00		6/1/00		12/31/99

		JP		KASHIWAZAKI KARIWA-4		BWR		BWR-5		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1067		1067		1100		3293		3/5/90		11/1/93		12/21/93		8/11/94		12/31/99

		KR		HANBIT-4		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		996		1049		1039		2825		5/26/90		7/7/95		7/18/95		1/1/96		12/31/99

		IN		RAJASTHAN-4		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		10/1/90		11/3/00		11/17/00		12/23/00		12/31/99

		JP		IKATA-3		PWR		M (3-loop)		Shikoku Electric Power Co.,Inc		Shikoku Electric Power Co.,Inc		846		846		890		2660		10/1/90		2/23/94		3/29/94		12/15/94		12/31/99

		JP		ONAGAWA-2		BWR		BWR-5		Tohoku Electric Power Co.,Inc		Tohoku Electric Power Co.,Inc		796		796		825		2436		4/12/91		11/2/94		12/23/94		7/28/95		12/31/99

		KR		WOLSONG-2		PHWR		CANDU 6		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		673		663		698		2061		6/22/92		1/29/97		4/1/97		7/1/97		12/31/99

		JP		GENKAI-4		PWR		M (4-loop)		Kyushu Electric Power Co.,Inc.		Kyushu Electric Power Co.,Inc.		1127		1127		1180		3423		7/15/92		10/23/96		11/12/96		7/25/97		12/31/99

		JP		KASHIWAZAKI KARIWA-6		BWR		ABWR		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1315		1315		1356		3926		11/3/92		12/18/95		1/29/96		11/7/96		12/31/99

		JP		KASHIWAZAKI KARIWA-7		BWR		ABWR		Tokyo Electric Power Co.,Inc.		Tokyo Electric Power Co.,Inc.		1315		1315		1356		3926		7/1/93		11/1/96		12/17/96		7/2/97		12/31/99

		KR		HANUL-3		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		994		1050		1047		2825		7/21/93		12/21/97		1/6/98		8/11/98		12/31/99

		PK		CHASNUPP 1		PWR		CNP-300		Pakistan Atomic Energy Commission		Pakistan Atomic Energy Commission		300		300		325		999		8/1/93		5/3/00		6/13/00		9/15/00		12/31/99

		KR		HANUL-4		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		998		1050		1045		2825		11/1/93		12/14/98		12/28/98		12/31/99		12/31/99

		KR		WOLSONG-3		PHWR		CANDU 6		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		686		665		710		2061		3/17/94		2/19/98		3/25/98		7/1/98		12/31/99

		KR		WOLSONG-4		PHWR		CANDU 6		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		694		665		718		2061		7/22/94		4/10/99		5/21/99		10/1/99		12/31/99

		CN		QINSHAN 2-1		PWR		CNP-600		Nuclear Power Plant Qinshan Joint Venture Company Ltd.		Nuclear Power Plant Qinshan Joint Venture Company Ltd.		610		610		650		1930		6/2/96		11/15/01		2/6/02		4/15/02		12/31/99

		CN		QINSHAN 2-2		PWR		CNP-600		Nuclear Power Plant Qinshan Joint Venture Company Ltd.		Nuclear Power Plant Qinshan Joint Venture Company Ltd.		610		610		650		1930		4/1/97		2/25/04		3/11/04		5/3/04		12/31/99

		CN		LING AO 1		PWR		M310		Lingao Nuclear Power Company Ltd.		Daya Bay Nuclear Power Operations And Management Co,Ltd.		938		938		990		2905		5/15/97		2/4/02		2/26/02		5/28/02		12/31/99

		KR		HANBIT-5		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		993		950		1046		2825		6/29/97		11/24/01		12/19/01		5/21/02		12/31/99

		KR		HANBIT-6		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		993		950		1050		2825		11/20/97		9/1/02		9/16/02		12/24/02		12/31/99

		CN		LING AO 2		PWR		M310		Lingao Nuclear Power Company Ltd.		Daya Bay Nuclear Power Operations And Management Co,Ltd.		938		938		990		2905		11/28/97		8/27/02		9/14/02		1/8/03		12/31/99

		JP		ONAGAWA-3		BWR		BWR-5		Tohoku Electric Power Co.,Inc		Tohoku Electric Power Co.,Inc		796		796		825		2436		1/23/98		4/26/01		5/30/01		1/30/02		12/31/99

		CN		QINSHAN 3-1		PHWR		CANDU 6		The Third Qinshan Jointed Venture Company Ltda.		The Third Qinshan Jointed Venture Company Ltda.		650		650		700		2064		6/8/98		9/21/02		11/19/02		12/31/02		12/31/99

		CN		QINSHAN 3-2		PHWR		CANDU 6		The Third Qinshan Jointed Venture Company Ltda.		The Third Qinshan Jointed Venture Company Ltda.		650		650		700		2064		9/25/98		1/18/03		6/12/03		7/24/03		12/31/99

		TW		LUNGMEN 1		BWR		ABWR		Tai Power Co.		Tai Power Co.		1300		1300		1350		3926		3/31/99		12/31/99		12/31/99		12/31/99		12/31/99

		TW		LUNGMEN 2		BWR		ABWR		Tai Power Co.		Tai Power Co.		1300		1300		1350		3926		8/30/99		12/31/99		12/31/99		12/31/99		12/31/99

		KR		HANUL-5		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		998		1050		1048		2815		10/1/99		11/28/03		12/18/03		7/29/04		12/31/99

		CN		TIANWAN 1		PWR		VVER V-428		Jiangsu Nuclear Power Corporation		Jiangsu Nuclear Power Corporation		990		990		1060		3000		10/20/99		12/20/05		5/12/06		5/17/07		12/31/99

		IN		TARAPUR-4		PHWR		Horizontal Pressure Tube Type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		490		502		540		1730		3/8/00		3/6/05		6/4/05		9/12/05		12/31/99

		IN		TARAPUR-3		PHWR		Horizontal Pressure Tube Type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		490		502		540		1730		5/12/00		5/21/06		6/15/06		8/18/06		12/31/99

		JP		HAMAOKA-5		BWR		ABWR		Chubu Electric Power Co.,Inc		Chubu Electric Power Co.,Inc		1325		1325		1380		3926		7/12/00		3/23/04		4/26/04		1/18/05		12/31/99

		CN		TIANWAN 2		PWR		VVER V-428		Jiangsu Nuclear Power Corporation		Jiangsu Nuclear Power Corporation		990		990		1060		3000		9/20/00		5/1/07		5/14/07		8/16/07		12/31/99

		KR		HANUL-6		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		997		1050		1048		2825		9/29/00		12/16/04		1/7/05		4/22/05		12/31/99

		JP		HIGASHI DORI 1 (TOHOKU)		BWR		BWR-5		Tohoku Electric Power Co.,Inc		Tohoku Electric Power Co.,Inc		1067		1067		1100		3293		11/7/00		1/24/05		3/9/05		12/8/05		12/31/99

		JP		SHIKA-2		BWR		ABWR		Hokuriku Electric Power Co.		Hokuriku Electric Power Co.		1108		1304		1150		3926		8/20/01		5/26/05		7/4/05		3/15/06		12/31/99

		IN		KAIGA-3		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		800		3/30/02		2/26/07		4/11/07		5/6/07		12/31/99

		IN		KUDANKULAM-1		PWR		VVER V-412		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		917		917		1000		3000		3/31/02		12/31/99		12/31/99		12/31/99		12/31/99

		IN		KAIGA-4		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		800		5/10/02		11/27/10		1/19/11		1/20/11		12/31/99

		IN		KUDANKULAM-2		PWR		VVER V-412		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		917		917		1000		3000		7/4/02		12/31/99		12/31/99		12/31/99		12/31/99

		IN		RAJASTHAN-5		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		9/18/02		11/24/09		12/22/09		2/4/10		12/31/99

		IN		RAJASTHAN-6		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		202		202		220		801		1/20/03		1/23/10		3/28/10		3/31/10		12/31/99

		IN		PFBR		FBR				Bharatiya Nabhikiya Vidyut Nigam Limited		Bharatiya Nabhikiya Vidyut Nigam Limited		470		470		500		1253		10/23/04		12/31/99		12/31/99		12/31/99		12/31/99

		JP		TOMARI-3		PWR		M (3-loop)		Hokkaido Electric Power Co.,Inc.		Hokkaido Electric Power Co.,Inc.		866		866		912		2660		11/18/04		3/3/09		3/20/09		12/22/09		12/31/99

		FI		OLKILUOTO-3		PWR		EPR		Teollisuuden Voima Oyj		Teollisuuden Voima Oyj		1600		1600		1720		4300		8/12/05		12/31/99		12/31/99		1/1/16		12/31/99

		CN		LING AO 3		PWR		CPR-1000		Lingdong Nuclear Power Company Ltd.		Daya Bay Nuclear Power Operations And Management Co,Ltd.		1020		1000		1080		2905		12/15/05		6/9/10		7/15/10		9/20/10		12/31/99

		PK		CHASNUPP 2		PWR		PWR		Pakistan Atomic Energy Commission		Pakistan Atomic Energy Commission		300		300		325		999		12/28/05		2/22/11		3/14/11		5/18/11		12/31/99

		CN		QINSHAN 2-3		PWR		CNP-600		Nuclear Power Plant Qinshan Joint Venture Company Ltd.		Nuclear Power Plant Qinshan Joint Venture Company Ltd.		610		610		650		1930		4/28/06		7/13/10		8/1/10		10/5/10		12/31/99

		CN		LING AO 4		PWR		CPR-1000		Lingdong Nuclear Power Company Ltd.		Daya Bay Nuclear Power Operations And Management Co,Ltd.		1020		1020		1080		2905		6/15/06		2/25/11		5/3/11		8/7/11		12/31/99

		KR		SHIN-KORI-1		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		997		1015		1045		2825		6/16/06		7/15/10		8/4/10		2/28/11		12/31/99

		RU		BELOYARSK-4		FBR		BN-800		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		789		789		864		2100		7/18/06		12/31/99		12/31/99		12/31/99		12/31/99

		CN		QINSHAN 2-4		PWR		CNP 600		Nuclear Power Plant Qinshan Joint Venture Company Ltd.		Nuclear Power Plant Qinshan Joint Venture Company Ltd.		610		610		650		1930		1/28/07		11/17/11		11/25/11		12/30/11		12/31/99

		RU		AKADEMIK LOMONOSOV 1		PWR		KLT-40S 'Floating'		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		32		32		35		150		4/15/07		12/31/99		12/31/99		12/31/19		12/31/99

		RU		AKADEMIK LOMONOSOV 2		PWR		KLT-40S 'Floating'		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		32		32		35		150		4/15/07		12/31/99		12/31/99		12/1/19		12/31/99

		KR		SHIN-KORI-2		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		997		1006		1045		2825		6/5/07		12/27/11		1/28/12		7/20/12		12/31/99

		CN		HONGYANHE 1		PWR		CPR-1000		Liaoning Hongyanhe Nuclear Power Co. Ltd. (Lhnpc)		Liaoning Hongyanhe Nuclear Power Co. Ltd. (Lhnpc)		1000		1000		1080		2905		8/18/07		1/16/13		2/18/13		6/7/13		12/31/99

		JP		SHIMANE-3		BWR		ABWR		The Chugoku Electric Power Co.,Inc.		The Chugoku Electric Power Co.,Inc.		1325		1325		1373		3926		10/12/07		12/31/99		12/31/99		12/31/99		12/31/99

		KR		SHIN-WOLSONG-1		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		997		997		1045		2825		11/20/07		1/6/12		1/27/12		7/31/12		12/31/99

		CN		NINGDE 1		PWR		CPR-1000		China Guangdong Nuclear Power Group		Fujian Ningde Nuclear Power Company Ltd.		1018		1018		1089		2905		2/18/08		11/24/12		12/28/12		12/31/99		12/31/99

		CN		HONGYANHE 2		PWR		CPR-1000		Liaoning Hongyanhe Nuclear Power Co. Ltd. (Lhnpc)		Liaoning Hongyanhe Nuclear Power Co. Ltd. (Lhnpc)		1000		1000		1080		2905		3/28/08		12/31/99		12/31/99		12/31/99		12/31/99

		RU		NOVOVORONEZH 2-1		PWR		VVER V-392M		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		1114		1114		1199		3200		6/24/08		12/31/99		12/31/99		12/31/14		12/31/99

		KR		SHIN-WOLSONG-2		PWR		OPR-1000		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		960		960		1000		2825		9/23/08		12/31/99		12/31/99		12/31/99		12/31/99

		KR		SHIN-KORI-3		PWR		APR-1400		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		1340		1340		1400		3983		10/16/08		12/31/99		12/31/99		12/31/99		12/31/99

		RU		LENINGRAD 2-1		PWR		VVER V-491		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		1085		1085		1170		3200		10/25/08		12/31/99		12/31/99		12/31/99		12/31/99

		CN		NINGDE 2		PWR		CPR-1000		China Guangdong Nuclear Power Group		Fujian Ningde Nuclear Power Company Ltd.		1000		1018		1089		2905		11/12/08		12/31/99		12/31/99		12/31/99		12/31/99

		CN		FUQING 1		PWR		CNP-1000		China National Nuclear Corporation		Cnnc Fujian Fuqing Nuclear Power Co.,Ltd		1000		1000		1080		2905		11/21/08		12/31/99		12/31/99		12/31/99		12/31/99

		CN		YANGJIANG 1		PWR		CPR-1000		Guandong Nuclear Power Joint Venture Company Limited(Gnpjvc)		Yangjiang Nuclear Power Company		1000		1000		1080		2905		12/16/08		12/31/99		12/31/99		12/31/99		12/31/99

		CN		FANGJIASHAN 1		PWR		CNP-1000		China National Nuclear Corporation		Qinshan Nuclear Power Company		1000		1000		1080		2905		12/26/08		12/31/99		12/31/99		12/31/99		12/31/99

		CN		HONGYANHE 3		PWR		CPR-1000		Liaoning Hongyanhe Nuclear Power Co. Ltd. (Lhnpc)		Liaoning Hongyanhe Nuclear Power Co. Ltd. (Lhnpc)		1000		1000		1080		2905		3/7/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		SANMEN 1		PWR		AP-1000		China National Nuclear Corporation		Sanmen Nuclear Power Co.,Ltd.		1000		1000		1250		3400		3/29/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		YANGJIANG 2		PWR		CPR-1000		Guandong Nuclear Power Joint Venture Company Limited(Gnpjvc)		Yangjiang Nuclear Power Company		1000		1000		1080		2905		6/4/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		FUQING 2		PWR		CNP-1000		China National Nuclear Corporation		Cnnc Fujian Fuqing Nuclear Power Co.,Ltd		1000		1000		1080		2905		6/17/09		12/31/99		12/31/99		12/31/99		12/31/99

		RU		NOVOVORONEZH 2-2		PWR		VVER V-392M		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		1114		1114		1199		3200		7/12/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		FANGJIASHAN 2		PWR		CNP-1000		China National Nuclear Corporation		Qinshan Nuclear Power Company		1000		1000		1080		2905		7/17/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		HONGYANHE 4		PWR		CPR-1000		Liaoning Hongyanhe Nuclear Power Co. Ltd. (Lhnpc)		Liaoning Hongyanhe Nuclear Power Co. Ltd. (Lhnpc)		1000		1000		1080		2905		8/15/09		12/31/99		12/31/99		12/31/99		12/31/99

		KR		SHIN-KORI-4		PWR		APR-1400		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		1340		1340		1400		3938		8/19/09		12/31/99		12/31/99		12/31/99		12/31/99

		RU		ROSTOV-3		PWR		VVER V-320		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		1011		1011		1100		3000		9/15/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		HAIYANG 1		PWR		AP-1000		China Power Investment Corporation		Shandong Nuclear Power Company Ltd		1000		1000		1253		3451		9/24/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		TAISHAN 1		PWR		EPR-1750		Guangdong Taishan Nuclear Power Joint Venture Company Limited (Tnpc) Joint Venture Between Edf (30%) And Guangdong Nuclear Power Group (Cgnpc).		Guangdong Taishan Nuclear Power Joint Venture Company Limited (Tnpc) Joint Venture Between Edf (30%) And Guangdong Nuclear Power Group (Cgnpc).		1660		1660		1750		4590		11/18/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		SANMEN 2		PWR		AP-1000		China National Nuclear Corporation		Sanmen Nuclear Power Co.,Ltd.		1000		1000		1250		3400		12/17/09		12/31/99		12/31/99		12/31/99		12/31/99

		CN		NINGDE 3		PWR		CPR-1000		China Guangdong Nuclear Power Group		Fujian Ningde Nuclear Power Company Ltd.		1000		1018		1089		2905		1/8/10		12/31/99		12/31/99		12/31/99		12/31/99

		RU		LENINGRAD 2-2		PWR		VVER V-491		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		1085		1085		1170		3200		4/15/10		12/31/99		12/31/99		12/31/99		12/31/99

		CN		TAISHAN 2		PWR		EPR-1750		Guangdong Taishan Nuclear Power Joint Venture Company Limited (Tnpc) Joint Venture Between Edf (30%) And Guangdong Nuclear Power Group (Cgnpc).		Guangdong Taishan Nuclear Power Joint Venture Company Limited (Tnpc) Joint Venture Between Edf (30%) And Guangdong Nuclear Power Group (Cgnpc).		1660		1660		1750		4590		4/15/10		12/31/99		12/31/99		12/31/99		12/31/99

		CN		CHANGJIANG 1		PWR		CNP-600		China National Nuclear Corporation		Hainan Nuclear Power Company		610		610		650		1930		4/25/10		12/31/99		12/31/99		12/31/99		12/31/99

		JP		OHMA		BWR		ABWR		Electric Power Development Co.,Ltd.		Electric Power Development Co.,Ltd.		1325		1325		1383		3926		5/7/10		12/31/99		12/31/99		12/31/99		12/31/99

		BR		ANGRA-3		PWR		PRE KONVOI		Eletrobras Eletronuclear S.A.		Eletrobras Eletronuclear S.A.		1245		1245		1350		3765		6/1/10		12/31/99		12/31/99		1/1/16		12/31/99

		RU		ROSTOV-4		PWR		VVER V-320		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		1011		1011		1100		3000		6/16/10		12/31/99		12/31/99		12/31/99		12/31/99

		CN		HAIYANG 2		PWR		AP-1000		China Power Investment Corporation		Shandong Nuclear Power Company Ltd		1000		1000		1253		3415		6/20/10		12/31/99		12/31/99		12/31/99		12/31/99

		CN		FANGCHENGGANG 1		PWR		CPR-1000		Guangxi Fangchenggang Nuclear Power Company Ltd		Guangxi Fangchenggang Nuclear Power Company Ltd		1000		1000		1080		2905		7/30/10		12/31/99		12/31/99		12/31/99		12/31/99

		CN		NINGDE 4		PWR		CPR-1000		China Guangdong Nuclear Power Group		Fujian Ningde Nuclear Power Company Ltd.		1000		1018		1089		2905		9/29/10		12/31/99		12/31/99		12/31/99		12/31/99

		CN		YANGJIANG 3		PWR		CPR-1000		China Guangdong Nuclear Power Group		Yangjiang Nuclear Power Company		1000		1000		1080		2905		11/15/10		12/31/99		12/31/99		12/31/99		12/31/99

		CN		CHANGJIANG 2		PWR		CNP-600		China National Nuclear Corporation		Hainan Nuclear Power Company		610		610		650		1930		11/21/10		12/31/99		12/31/99		12/31/15		12/31/99

		IN		KAKRAPAR-3		PHWR		PHWR-700		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		630		630		700		2166		11/22/10		12/31/14		3/31/15		6/30/15		12/31/99

		IN		KAKRAPAR-4		PHWR		PHWR-700		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		630		630		700		2166		11/22/10		6/30/15		9/30/15		12/31/15		12/31/99

		CN		FANGCHENGGANG 2		PWR		CPR-1000		Guangxi Fangchenggang Nuclear Power Company Ltd		Guangxi Fangchenggang Nuclear Power Company Ltd		1000		1000		1080		2905		12/23/10		12/31/99		12/31/99		12/31/99		12/31/99

		CN		FUQING 3		PWR		CNP-1000		China National Nuclear Corporation		Cnnc Fujian Fuqing Nuclear Power Co.,Ltd		1000		1000		1080		2905		12/31/10		12/31/99		12/31/99		7/31/15		12/31/99

		IN		RAJASTHAN-7		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		630		630		700		2177		7/18/11		12/31/15		3/31/16		6/30/16		12/31/99

		IN		RAJASTHAN-8		PHWR		Horizontal Pressure Tube type		Nuclear Power Corporation Of India Ltd.		Nuclear Power Corporation Of India Ltd.		630		630		700		2177		9/30/11		6/30/16		9/30/16		12/31/16		12/31/99

		RU		BALTIC-1		PWR		VVER V-491		Joint Stock Company "Concern Rosenergoatom"		Joint Stock Company "Concern Rosenergoatom"		1109		1109		1194		3200		2/22/12		12/31/99		1/1/16		12/1/16		12/31/99

		KR		SHIN-HANUL-1		PWR		APR-1400		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		1340		1340		1400		3938		7/10/12		12/31/99		12/31/99		6/30/16		12/31/99

		CN		YANGJIANG 4		PWR		CPR-1000		China Guangdong Nuclear Power Group		Yangjiang Nuclear Power Company		1000		1000		1080		2905		11/17/12		12/31/99		12/31/99		12/31/99		12/31/99

		CN		FUQING 4		PWR		CNP-1000		China National Nuclear Corporation		Cnnc Fujian Fuqing Nuclear Power Co.,Ltd		1000		1000		1080		2905		11/17/12		12/31/99		12/31/99		12/31/99		12/31/99

		CN		SHIDAO BAY 1		HTGR		HTR-PM		China Huaneng Group		Huaneng Shandong Shidao Bay Nuclear Power Company,Ltd.		200		200		211		500		12/9/12		12/31/99		12/31/99		12/31/99		12/31/99

		CN		TIANWAN 3		PWR		VVER V-428		China National Nuclear Corporation		Jiangsu Nuclear Power Corporation		1050		1050		1126		3000		12/27/12		12/31/99		12/31/99		12/31/99		12/31/99

		KR		SHIN-HANUL-2		PWR		APR-1400		Korea Hydro And Nuclear Power Co.		Korea Hydro And Nuclear Power Co.		1340		1340		1400		3983		6/19/13		12/31/99		12/31/99		6/30/17		12/31/99

		US		SHIPPINGPORT		PWR		PLWBR		Department Of Energy And Duquesne Light Co.		Department Of Energy And Duquesne Light Co.		60		60		68		236		1/1/54		1/1/57		12/2/57		5/26/58		10/1/82

		FR		G-2 (MARCOULE)		GCR		UNGG		Commissariat À L'energie Atomique (80%) Electricité De France (20%)		Compagnie Generale Des Matieres Nucleaires		39		36		43		260		3/1/55		7/21/58		4/22/59		4/22/59		2/2/80

		US		GE VALLECITOS		BWR		25		General Electric And Pacific Gas And Electric Company		General Electric		24		24		24		50		1/1/56		8/3/57		10/19/57		10/19/57		12/9/63

		FR		G-3 (MARCOULE)		GCR		UNGG		Commissariat A L'energie Atomique		Compagnie Generale Des Matieres Nucleaires		40		36		43		260		3/1/56		6/11/59		4/4/60		4/4/60		6/20/84

		US		DRESDEN-1		BWR						Exelon Generation Co., Llc		197		192		207		700		5/1/56		10/15/59		4/15/60		7/4/60		10/31/78

		US		INDIAN POINT-1		PWR		PWR		Entergy Nuclear Operations, Inc.		Entergy Nuclear Operations, Inc.		257		265		277		615		5/1/56		8/2/62		9/16/62		10/1/62		10/31/74

		US		FERMI-1		FBR		Liquid Metal FBR		Power Reactor Development Company (Prdc), Consortium Of 34 Public Utilities		Detroit Edison Co.		61		60		65		200		12/1/56		8/23/63		8/5/66		12/31/99		11/29/72

		FR		CHOOZ-A (ARDENNES)		PWR		Belgo		Electricite De France		Societe D'energie Nucleaire Franco-Belge Des Ardennes		305		280		320		1040		1/1/62		10/18/66		4/3/67		4/15/67		10/30/91

		US		YANKEE NPS		PWR		PWR		Yankee Atomic Electric Co.		Yankee Atomic Electric Co.		167		175		180		600		11/1/57		8/19/60		11/10/60		7/1/61		10/1/91

		US		ELK RIVER		BWR		-		Us Department Of Energy		Rural Cooperative Power Assoc.		22		22		24		58		1/1/59		11/1/62		8/24/63		7/1/64		2/1/68

		US		PATHFINDER		BWR						Nuclear Management Co.		59		59		63		220		1/1/59		1/1/64		7/25/66		12/31/99		10/1/67

		US		HALLAM		X		LMGMR (SGR- Sodium cooled graphite moderated reactor)		Hallam Nucler Power Facility		Atomic Energy Commission And Nebraska Public Power District		75		75		84		256		1/1/59		1/1/63		9/1/63		11/1/63		9/1/64

		FR		FESSENHEIM-1		PWR		CP0		Electricite De France		Electricite De France		880		880		920		2660		9/1/71		3/7/77		4/6/77		1/1/78		12/31/99

		US		CVTR		PHWR		Carolinas-Virginia Tube Reactor		Carolinas-Virginia Nuclear Power Assoc.		Carolinas-Virginia Nuclear Power Assoc.		17		17		19		65		1/1/60		3/1/63		12/18/63		12/31/99		1/10/67

		US		BONUS		BWR		Superheater		Us Doe And Puerto Rico Electric Power Authority		Doe & Puerto Rico Water Resources		17		17		18		50		1/1/60		4/13/64		8/14/64		9/1/65		6/1/68

		US		SAXTON		PWR		25		Saxton Nuclear Experimanetal Corp.		Saxton Nuclear Expiramental Reactor Corporation		3		3		3		24		1/1/60		1/1/67		3/1/67		3/1/67		5/1/72

		US		PIQUA		X		OCM (Organically Cooled and Moderated Reactor)		U.S. Atomic Energy Commission		City Of Piqua Government		12		11		12		46		1/1/60		1/1/61		7/1/63		11/1/63		1/1/66

		US		BIG ROCK POINT		BWR		-		Consumers Power Co.		Consumers Power Co.		67		72		71		240		5/1/60		9/27/62		12/8/62		3/29/63		8/29/97

		US		HUMBOLDT BAY		BWR						Pacific Gas And Electric Company		63		65		65		220		11/1/60		2/16/63		4/18/63		8/1/63		7/2/76

		FR		FESSENHEIM-2		PWR		CP0		Electricite De France		Electricite De France		880		880		920		2660		2/1/72		6/27/77		10/7/77		4/1/78		12/31/99

		FR		BUGEY-2		PWR		CP0		Electricite De France		Electricite De France		910		920		945		2785		11/1/72		4/20/78		5/10/78		3/1/79		12/31/99

		US		PEACH BOTTOM-1		HTGR				Exelon Generation Co., Llc		Exelon Generation Co., Llc		40		40		42		115		2/1/62		3/3/66		1/27/67		6/1/67		11/1/74

		FR		BUGEY-3		PWR		CP0		Electricite De France		Electricite De France		910		920		945		2785		9/1/73		8/31/78		9/21/78		3/1/79		12/31/99

		US		LACROSSE		BWR						Dairyland Power Cooperative		48		50		55		165		3/1/63		7/11/67		4/26/68		11/7/69		4/30/87

		FR		BUGEY-4		PWR		CP0		Electricite De France		Electricite De France		880		900		917		2785		6/1/74		2/17/79		3/8/79		7/1/79		12/31/99

		US		SAN ONOFRE-1		PWR				Southern California Edison Co.		Southern California Edison Co.		436		436		456		1347		5/1/64		6/14/67		7/16/67		1/1/68		11/30/92

		US		HADDAM NECK		PWR		-		Connecticut Yankee Atomic Power Co.		Connecticut Yankee Atomic Power Co.		560		582		603		1825		5/1/64		7/24/67		8/7/67		1/1/68		12/5/96

		US		OYSTER CREEK		BWR		BWR-2 (Mark 1)		Exelon Corporation		Exelon Generation Co., Llc		619		650		652		1930		12/15/64		5/3/69		9/23/69		12/1/69		12/31/99

		US		NINE MILE POINT-1		BWR		BWR-2 (Mark 1)		Constellation Energy Nuclear Group, Llc		Constellation Energy Nuclear Group, Llc		621		620		642		1850		4/12/65		9/5/69		11/9/69		12/1/69		12/31/99

		FR		BUGEY-5		PWR		CP0		Electricite De France		Electricite De France		880		900		917		2785		7/1/74		7/15/79		7/31/79		1/3/80		12/31/99

		FR		TRICASTIN-1		PWR		CP1		Electricite De France		Electricite De France		915		915		955		2785		11/1/74		2/21/80		5/31/80		12/1/80		12/31/99

		US		DRESDEN-2		BWR		BWR-3 (Mark 1)		Exelon Corporation		Exelon Generation Co., Llc		883		794		926		2957		1/10/66		1/7/70		4/13/70		6/9/70		12/31/99

		US		R.E. GINNA		PWR		W (2-loop)		Constellation Energy Nuclear Group, Llc		Constellation Energy Nuclear Group, Llc		580		470		608		1775		4/25/66		11/8/69		12/2/69		7/1/70		12/31/99

		US		MILLSTONE-1		BWR						Dominion Generation		641		660		684		2011		5/1/66		10/26/70		11/29/70		3/1/71		7/1/98

		US		INDIAN POINT-2		PWR		W (4-loop) DRYAMB		Entergy Nuclear Operations, Inc.		Entergy Nuclear Operations, Inc.		1020		873		1067		3216		10/14/66		5/22/73		6/26/73		8/1/74		12/31/99

		US		DRESDEN-3		BWR		BWR-3 (Mark 1)		Exelon Corporation		Exelon Generation Co., Llc		850		794		890		2957		10/14/66		1/12/71		7/22/71		11/16/71		12/31/99

		US		QUAD CITIES-1		BWR		BWR-3 (Mark 1)		Exelon (75%), Midamerican Energy (25%)		Exelon Generation Co., Llc		908		789		940		2957		2/15/67		10/18/71		4/12/72		2/18/73		12/31/99

		US		QUAD CITIES-2		BWR		BWR-3 (Mark 1)		Exelon (75%), Midamerican Energy (25%)		Exelon Generation Co., Llc		911		789		940		2957		2/15/67		4/26/72		5/23/72		3/10/73		12/31/99

		US		PALISADES		PWR		CE (2-loop) DRYAMB		Entergy Nuclear Operations, Inc.		Entergy Nuclear Operations, Inc.		793		805		845		2565		3/14/67		5/24/71		12/31/71		12/31/71		12/31/99

		US		H.B. ROBINSON-2		PWR		W (3-loop) DRYAMB		Progress Energy Carolinas, Inc.		Progress Energy		741		700		780		2339		4/13/67		9/20/70		9/26/70		3/7/71		12/31/99

		US		TURKEY POINT-3		PWR		W (3-loop) DRYAMB		Florida Power & Light Co.		Florida Power & Light Co.		802		693		829		2300		4/27/67		10/20/72		11/2/72		12/14/72		12/31/99

		US		TURKEY POINT-4		PWR		W (3-loop) DRYAMB		Florida Power & Light Co.		Florida Power & Light Co.		693		693		729		2300		4/27/67		6/11/73		6/21/73		9/7/73		12/31/99

		US		BROWNS FERRY-1		BWR		BWR-4 (Mark 1)		Tennessee Valley Authority		Tennessee Valley Authority		1101		1065		1155		3458		5/1/67		8/17/73		10/15/73		8/1/74		3/19/85

		US		BROWNS FERRY-2		BWR		BWR-4 (Mark 1)		Tennessee Valley Authority		Tennessee Valley Authority		1104		1065		1155		3458		5/1/67		7/20/74		8/28/74		3/1/75		3/1/85

		US		MONTICELLO		BWR		BWR-3		Xcel Energy		Northern States Power Co. (Subsidiary Of Xcel Energy)		578		545		613		1775		6/19/67		12/10/70		3/5/71		6/30/71		12/31/99

		US		POINT BEACH-1		PWR		W (2-loop) DRYAMB		Nextera Energy Resources, Llc		Nextera Energy Resources, Llc		591		497		640		1800		7/19/67		11/2/70		11/6/70		12/21/70		12/31/99

		US		OCONEE-1		PWR		B&W (L-loop)		Duke Energy Corp.		Duke Energy Corp.		846		887		891		2568		11/6/67		4/19/73		5/6/73		7/15/73		12/31/99

		US		OCONEE-2		PWR		B&W (L-loop)		Duke Energy Corp.		Duke Energy Corp.		846		887		891		2568		11/6/67		11/11/73		12/5/73		9/9/74		12/31/99

		US		OCONEE-3		PWR		B&W (L-loop)		Duke Energy Corp.		Duke Energy Corp.		846		887		891		2568		11/6/67		9/5/74		9/18/74		12/16/74		12/31/99

		US		VERMONT YANKEE		BWR		BWR-4 (Mark 1)		Entergy Nuclear Operations, Inc.		Entergy Nuclear Operations, Inc.		605		514		635		1912		12/11/67		3/24/72		9/20/72		11/30/72		12/31/99

		US		PEACH BOTTOM-2		BWR		BWR-4 (Mark 1)		Exelon Corp. (50%) Pseg Power (50%)		Exelon Generation Co., Llc		1125		1065		1182		3514		1/31/68		9/16/73		2/18/74		7/5/74		12/31/99

		US		PEACH BOTTOM-3		BWR		BWR-4 (Mark 1)		Exelon Corp. (50%) Pseg Power (50%)		Exelon Generation Co., Llc		1138		1065		1182		3514		1/31/68		8/7/74		9/1/74		12/23/74		12/31/99

		US		DIABLO CANYON-1		PWR		W (4-loop)		Pg&E Corporation		Pacific Gas And Electric Company		1122		1084		1197		3411		4/23/68		4/29/84		11/11/84		5/7/85		12/31/99

		US		THREE MILE ISLAND-1		PWR		B&W (L-loop)		Exelon Corporation		Exelon Generation Co., Llc		819		819		880		2568		5/18/68		6/5/74		6/19/74		9/2/74		12/31/99

		US		COOPER		BWR		BWR-4 (Mark 1)		Nebraska Public Power District		Entergy Nuclear Operations, Inc.		768		778		801		2419		6/1/68		2/21/74		5/10/74		7/1/74		12/31/99

		US		CALVERT CLIFFS-1		PWR		CE (2-loop) (DRYAMB)		Constellation Energy Nuclear Group, Llc		Constellation Energy Nuclear Group, Llc		866		845		918		2737		6/1/68		10/7/74		1/3/75		5/8/75		12/31/99

		US		CALVERT CLIFFS-2		PWR		CE (2-loop) (DRYAMB)		Constellation Energy Nuclear Group, Llc		Constellation Energy Nuclear Group, Llc		850		845		911		2737		6/1/68		11/30/76		12/7/76		4/1/77		12/31/99

		US		FORT CALHOUN-1		PWR		CE (2-loop)		Omaha Public Power District		Omaha Public Power District		482		478		512		1500		6/7/68		8/6/73		8/25/73		9/26/73		12/31/99

		US		SURRY-1		PWR		W (3-loop) DRYSUB		Dominion Resources, Inc.		Dominion Generation		838		788		890		2857		6/25/68		7/1/72		7/4/72		12/22/72		12/31/99

		US		SURRY-2		PWR		W (3-loop) DRYSUB		Dominion Resources, Inc.		Dominion Generation		838		788		890		2857		6/25/68		3/7/73		3/10/73		5/1/73		12/31/99

		US		PRAIRIE ISLAND-1		PWR		W (2-loop) DRYAMB		Xcel Energy		Northern States Power Co. (Subsidiary Of Xcel Energy)		522		530		566		1677		6/25/68		12/1/73		12/4/73		12/16/73		12/31/99

		US		BROWNS FERRY-3		BWR		BWR-4 (Mark 1)		Tennessee Valley Authority		Tennessee Valley Authority		1105		1065		1155		3458		7/1/68		8/8/76		9/12/76		3/1/77		3/1/85

		US		POINT BEACH-2		PWR		W (2-loop) DRYAMB		Nextera Energy Resources, Llc		Nextera Energy Resources, Llc		591		497		640		1800		7/25/68		5/30/72		8/2/72		10/1/72		12/31/99

		US		KEWAUNEE		PWR		W (2-loop) DRYAMB		Dominion Generation		Dominion Generation		566		535		595		1772		8/6/68		3/7/74		4/8/74		6/16/74		5/7/13

		US		PILGRIM-1		BWR		BWR-3 (Mark 1)		Entergy Nuclear Operations, Inc.		Entergy Nuclear Operations, Inc.		677		655		711		2028		8/26/68		6/16/72		7/19/72		12/1/72		12/31/99

		US		FORT ST. VRAIN		HTGR						Public Service Co. Of Colorado		330		330		342		842		9/1/68		1/31/74		12/11/76		7/1/79		8/29/89

		US		FITZPATRICK		BWR		BWR-4 (Mark 1)		Entergy Nuclear Operations, Inc.		Entergy Nuclear Operations, Inc.		813		821		849		2536		9/1/68		11/17/74		2/1/75		7/28/75		12/31/99

		US		SALEM-1		PWR		W (4-loop) DRYAMB		Pseg Power, Inc.		Pseg Nuclear Llc Public Service Electric & Gas Co.		1168		1090		1254		3459		9/25/68		12/11/76		12/25/76		6/30/77		12/31/99

		US		CRYSTAL RIVER-3		PWR		B&W (L-loop)		Duke Energy Corp.		Progress Energy		860		825		890		2568		9/25/68		1/14/77		1/30/77		3/13/77		2/5/13

		US		SALEM-2		PWR		W (4-loop) DRYAMB		Pseg Power, Inc.		Pseg Nuclear Llc Public Service Electric & Gas Co.		1134		1115		1200		3459		9/25/68		8/8/80		6/3/81		10/13/81		12/31/99

		US		HATCH-1		BWR		BWR-4 (Mark 1)		Georgia Power Co.		Southern Nuclear Operating Company, Inc.		876		777		911		2804		9/30/68		9/12/74		11/11/74		12/31/75		12/31/99

		US		MAINE YANKEE		PWR						Maine Yankee Atomic Power Co.		860		825		900		2630		10/1/68		10/23/72		11/8/72		12/28/72		8/1/97

		US		ARKANSAS ONE-1		PWR		B&W (L-loop) DRYAMB		Entergy Arkansas Inc.		Entergy Nuclear Operations, Inc.		842		850		903		2568		10/1/68		8/6/74		8/17/74		12/19/74		12/31/99

		FR		PHENIX		FBR		FBR		Commissariat A L'energie Atomique		Commissariat À L'energie Atomique (80%) Electricité De France (20%)		130		233		142		345		11/1/68		8/31/73		12/13/73		7/14/74		2/1/10

		US		INDIAN POINT-3		PWR		W (4-loop) DRYAMB		Entergy Nuclear Operations, Inc.		Entergy Nuclear Operations, Inc.		1040		965		1085		3216		11/1/68		4/6/76		4/27/76		8/30/76		12/31/99

		US		ZION-1		PWR		WH 4 loop		Exelon Generation Co., Llc		Exelon Generation Co., Llc		1040		1040		1085		3250		12/1/68		6/19/73		6/28/73		12/31/73		2/13/98

		US		ZION-2		PWR		WH 4 loop		Exelon Generation Co., Llc		Exelon Generation Co., Llc		1040		1040		1085		3250		12/1/68		12/24/73		12/26/73		9/17/74		2/13/98

		US		ARKANSAS ONE-2		PWR		CE (2-loop) DRYAMB		Entergy Arkansas Inc.		Entergy Nuclear Operations, Inc.		993		912		1065		3026		12/6/68		12/5/78		12/26/78		3/26/80		12/31/99

		US		DONALD COOK-1		PWR		W (4-loop) ICECDN		American Electric Power Company, Inc.		American Electric Power Company, Inc.		1045		1030		1100		3304		3/25/69		1/18/75		2/10/75		8/28/75		12/31/99

		US		DONALD COOK-2		PWR		W (4-loop) ICECND		American Electric Power Company, Inc.		American Electric Power Company, Inc.		1077		1100		1151		3468		3/25/69		3/10/78		3/22/78		7/1/78		12/31/99

		US		RANCHO SECO-1		PWR						Sacramento Municipal Utility District		873		918		917		2772		4/1/69		9/16/74		10/13/74		4/17/75		6/7/89

		US		PRAIRIE ISLAND-2		PWR		W (2-loop) DRYAMB		Xcel Energy		Northern States Power Co. (Subsidiary Of Xcel Energy)		518		530		560		1677		6/25/69		12/17/74		12/21/74		12/21/74		12/31/99

		US		THREE MILE ISLAND-2		PWR						General Public Utilities (Owned By Firstenergy Corp.)		880		906		959		2772		11/1/69		3/27/78		4/21/78		12/30/78		3/28/79

		US		MILLSTONE-2		PWR		COMB CE DRYAMB		Dominion Resources, Inc.		Dominion Generation		869		870		918		2700		11/1/69		10/17/75		11/9/75		12/26/75		12/31/99

		US		TROJAN		PWR						Portland General Electric Co.		1095		1130		1155		3411		2/1/70		12/15/75		12/23/75		5/20/76		11/9/92

		US		BRUNSWICK-2		BWR		BWR-4 (Mark 1)		Progress Energy Carolinas, Inc.		Progress Energy		920		821		960		2923		2/7/70		3/20/75		4/29/75		11/3/75		12/31/99

		US		BRUNSWICK-1		BWR		BWR-4 (Mark 1)		Progress Energy Carolinas, Inc.		Progress Energy		938		821		990		2923		2/7/70		10/8/76		12/4/76		3/18/77		12/31/99

		US		SEQUOYAH-1		PWR		W (4-loop) ICECND		Tennessee Valley Authority		Tennessee Valley Authority		1152		1148		1221		3455		5/27/70		7/5/80		7/22/80		7/1/81		12/31/99

		US		SEQUOYAH-2		PWR		W (4-loop) (ICECND)		Tennessee Valley Authority		Tennessee Valley Authority		1125		1148		1200		3455		5/27/70		11/5/81		12/23/81		6/1/82		12/31/99

		US		DUANE ARNOLD-1		BWR		BWR-4 (Mark 1)		Nextera Energy Resources, Llc		Nextera Energy Resources, Llc		601		538		624		1912		6/22/70		3/23/74		5/19/74		2/1/75		12/31/99

		US		BEAVER VALLEY-1		PWR		W (3-loop)		Ppl Susquehanna, Llc		First Energy Nuclear Operating Co.		892		835		959		2900		6/26/70		5/10/76		6/14/76		10/1/76		12/31/99

		US		ST. LUCIE-1		PWR		COMB CE DRYAMB		Florida Power & Light Co.		Florida Power & Light Co.		982		830		1050		3000		7/1/70		4/22/76		5/7/76		12/21/76		12/31/99

		US		DAVIS BESSE-1		PWR		B&W (R-loop)		Cleveland Electric Illuminating Co.		First Energy Nuclear Operating Co.		894		906		925		2817		9/1/70		8/12/77		8/28/77		7/31/78		12/31/99

		US		FARLEY-1		PWR		W (3-loop)		Alabama Power Company		Southern Nuclear Operating Company, Inc.		874		829		918		2775		10/1/70		8/9/77		8/18/77		12/1/77		12/31/99

		US		FARLEY-2		PWR		W (3-loop) DRYAMB		Alabama Power Company		Southern Nuclear Operating Company, Inc.		883		829		928		2775		10/1/70		5/5/81		5/25/81		7/30/81		12/31/99

		US		DIABLO CANYON-2		PWR		W (4-loop)		Pg&E Corporation		Pacific Gas And Electric Company		1118		1106		1197		3411		12/9/70		8/19/85		10/20/85		3/13/86		12/31/99

		US		NORTH ANNA-1		PWR		W (3-loop)		Virginia Electric Power Co.		Dominion Generation		943		907		990		2940		2/19/71		4/5/78		4/17/78		6/6/78		12/31/99

		US		NORTH ANNA-2		PWR		W (3-loop)		Virginia Electric Power Co.		Dominion Generation		943		907		1011		2940		2/19/71		6/12/80		8/25/80		12/14/80		12/31/99

		US		MCGUIRE-1		PWR		W (4-loop) ICECND		Duke Energy Corp.		Duke Energy Corp.		1129		1180		1185		3411		4/1/71		8/8/81		9/12/81		12/1/81		12/31/99

		US		MCGUIRE-2		PWR		W (4-loop) (ICECND)		Duke Energy Corp.		Duke Energy Corp.		1129		1180		1185		3411		4/1/71		5/8/83		5/23/83		3/1/84		12/31/99

		FR		TRICASTIN-2		PWR		CP1		Electricite De France		Electricite De France		915		915		955		2785		12/1/74		7/22/80		8/7/80		12/1/80		12/31/99

		FR		GRAVELINES-1		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		2/1/75		2/21/80		3/13/80		11/25/80		12/31/99

		US		HATCH-2		BWR		BWR-4 (Mark 1)		Georgia Power Co.		Southern Nuclear Operating Company, Inc.		883		784		921		2804		2/1/72		7/4/78		9/22/78		9/5/79		12/31/99

		US		COLUMBIA		BWR		BWR-5 (Mark 2)		Energy Northwest		Energy Northwest		1107		1100		1173		3486		8/1/72		1/19/84		5/27/84		12/13/84		12/31/99

		US		FERMI-2		BWR		BWR-4 (Mark 1)		Dte Energy Co.		Detroit Edison Co.		1037		1093		1100		3430		9/26/72		6/21/85		9/21/86		1/23/88		12/31/99

		FR		DAMPIERRE-1		PWR		CP1		Electricite De France		Electricite De France		890		890		937		2785		2/1/75		3/15/80		3/23/80		9/10/80		12/31/99

		US		SHOREHAM		BWR		-		Long Island Lighting Company		Long Island Power Authority		820		809		849		2436		11/1/72		2/1/85		8/1/86		12/31/99		5/1/89

		US		WATTS BAR-2		PWR		W (4-loop) (ICECND)		Tennessee Valley Authority		Tennessee Valley Authority		1165		1165		1218		3425		12/1/72		12/31/99		8/1/15		12/31/99		12/31/99

		US		WATTS BAR-1		PWR		W (4-loop) (ICECND)		Tennessee Valley Authority		Tennessee Valley Authority		1123		1218		1210		3459		1/23/73		1/1/96		2/6/96		5/27/96		12/31/99

		US		VIRGIL C. SUMMER-1		PWR		W (3-loop) DRYAMB		South Carolina Electric & Gas Co.		South Carolina Electric & Gas Co.		971		900		1006		2900		3/21/73		10/22/82		11/16/82		1/1/84		12/31/99

		FR		GRAVELINES-2		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		3/1/75		8/2/80		8/26/80		12/1/80		12/31/99

		US		LASALLE-1		BWR		BWR-5 (Mark 2)		Exelon Corporation		Exelon Generation Co., Llc		1137		1078		1207		3546		9/10/73		6/21/82		9/4/82		1/1/84		12/31/99

		US		LASALLE-2		BWR		BWR-5 (Mark 2)		Exelon Corporation		Exelon Generation Co., Llc		1140		1078		1207		3546		9/10/73		3/10/84		4/20/84		10/19/84		12/31/99

		US		SUSQUEHANNA-1		BWR		BWR-4 (Mark 2)		Ppl Corporation (Former Pennsylvania Power & Light Co. Pp&L)		Ppl Susquehanna, Llc		1257		1065		1330		3952		11/2/73		9/10/82		11/16/82		6/8/83		12/31/99

		US		SUSQUEHANNA-2		BWR		BWR-4 (Mark 2)		Ppl Corporation (Former Pennsylvania Power & Light Co. Pp&L)		Ppl Susquehanna, Llc		1257		1065		1330		3952		11/2/73		5/8/84		7/3/84		2/12/85		12/31/99

		US		SAN ONOFRE-2		PWR		CE (2-loop) DRYAMB		Southern California Edison Co.		Southern California Edison Co.		1070		1070		1127		3438		3/1/74		7/26/82		9/20/82		8/8/83		6/7/13

		US		SAN ONOFRE-3		PWR		CE (2-loop) DRYAMB		Southern California Edison Co.		Southern California Edison Co.		1080		1070		1127		3438		3/1/74		8/29/83		9/25/83		4/1/84		6/7/13

		US		CATAWBA-1		PWR		W (4-loop) (ICECND)		North Carolina Electric Membership Corp.		Duke Energy Corp.		1146		1145		1188		3411		5/1/74		1/7/85		1/22/85		6/29/85		12/31/99

		US		CATAWBA-2		PWR		W (4-loop) (ICECND)		North Carolina Municipal Power Agency No.1		Duke Energy Corp.		1146		1145		1188		3411		5/1/74		5/8/86		5/18/86		8/19/86		12/31/99

		US		BEAVER VALLEY-2		PWR		W (3-loop)		Ohio Edison Co.		First Energy Nuclear Operating Co.		885		836		958		2900		5/3/74		8/4/87		8/17/87		11/17/87		12/31/99

		US		GRAND GULF-1		BWR		BWR-6 (Mark 3)		Systems Energy Resources, Inc		Entergy Nuclear Operations, Inc.		1266		1250		1333		3898		5/4/74		8/18/82		10/20/84		7/1/85		12/31/99

		FR		DAMPIERRE-2		PWR		CP1		Electricite De France		Electricite De France		890		890		937		2785		4/1/75		12/5/80		12/10/80		2/16/81		12/31/99

		US		LIMERICK-1		BWR		BWR-4 (Mark 2)		Exelon Corporation		Exelon Generation Co., Llc		1130		1055		1194		3515		6/19/74		12/22/84		4/13/85		2/1/86		12/31/99

		US		LIMERICK-2		BWR		BWR-4 (Mark 2)		Exelon Corporation		Exelon Generation Co., Llc		1134		1055		1194		3515		6/19/74		8/12/89		9/1/89		1/8/90		12/31/99

		FR		TRICASTIN-3		PWR		CP1		Electricite De France		Electricite De France		915		915		955		2785		4/1/75		11/29/80		2/10/81		5/11/81		12/31/99

		US		MILLSTONE-3		PWR		W (4-loop) DRYSUB		Dominion Resources, Inc.		Dominion Generation		1218		1159		1280		3650		8/9/74		1/23/86		2/12/86		4/23/86		12/31/99

		US		PERRY-1		BWR		BWR-6 (Mark 3)		Cleveland Electric Illuminating Co.		First Energy Nuclear Operating Co.		1240		1205		1303		3758		10/1/74		6/6/86		12/19/86		11/18/87		12/31/99

		FR		TRICASTIN-4		PWR		CP1		Electricite De France		Electricite De France		915		915		955		2785		5/1/75		5/31/81		6/12/81		11/1/81		12/31/99

		US		WATERFORD-3		PWR		CE (2-loop)		Entergy Louisiana Inc.		Entergy Nuclear Operations, Inc.		1168		1104		1250		3716		11/14/74		3/4/85		3/18/85		9/24/85		12/31/99

		FR		DAMPIERRE-3		PWR		CP1		Electricite De France		Electricite De France		890		890		937		2785		9/1/75		1/25/81		1/30/81		5/27/81		12/31/99

		US		COMANCHE PEAK-1		PWR		W (4-loop) DRYAMB		Luminant Generation Company Llc		Luminant Generation Company Llc		1209		1150		1259		3612		12/19/74		4/3/90		4/24/90		8/13/90		12/31/99

		US		COMANCHE PEAK-2		PWR		W (4-loop) DRYAMB		Luminant Generation Company Llc		Luminant Generation Company Llc		1197		1150		1250		3458		12/19/74		3/24/93		4/9/93		8/3/93		12/31/99

		FR		GRAVELINES-3		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		12/1/75		11/30/80		12/12/80		6/1/81		12/31/99

		FR		DAMPIERRE-4		PWR		CP1		Electricite De France		Electricite De France		890		890		937		2785		12/1/75		8/5/81		8/18/81		11/20/81		12/31/99

		FR		GRAVELINES-4		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		4/1/76		5/31/81		6/14/81		10/1/81		12/31/99

		FR		ST. LAURENT-B-1		PWR		CP2		Electricite De France		Electricite De France		915		915		956		2785		5/1/76		1/4/81		1/21/81		8/1/83		12/31/99

		FR		ST. LAURENT-B-2		PWR		CP2		Electricite De France		Electricite De France		915		880		956		2785		7/1/76		5/12/81		6/1/81		8/1/83		12/31/99

		US		BYRON-1		PWR		W (4-loop) (DRYAMB)		Exelon Corporation		Exelon Generation Co., Llc		1164		1120		1242		3587		4/1/75		2/2/85		3/1/85		9/16/85		12/31/99

		US		BYRON-2		PWR		W (4-Loop) (DRYAMB)		Exelon Corporation		Exelon Generation Co., Llc		1136		1120		1210		3587		4/1/75		1/9/87		2/6/87		8/2/87		12/31/99

		FR		BLAYAIS-1		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		1/1/77		5/20/81		6/12/81		12/1/81		12/31/99

		US		NINE MILE POINT-2		BWR		BWR-5 (Mark 2)		Constellation Energy Nuclear Group, Llc		Constellation Energy Nuclear Group, Llc		1276		1100		1320		3988		8/1/75		5/23/87		8/8/87		3/11/88		12/31/99

		US		BRAIDWOOD-1		PWR		W (4-loop)		Exelon Corporation		Exelon Generation Co., Llc		1178		1120		1242		3587		8/1/75		5/29/87		7/12/87		7/29/88		12/31/99

		US		BRAIDWOOD-2		PWR		W (4-loop) DRYAMB		Exelon Corporation		Exelon Generation Co., Llc		1152		1120		1210		3587		8/1/75		3/8/88		5/25/88		10/17/88		12/31/99

		FR		BLAYAIS-2		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		1/1/77		6/28/82		7/17/82		2/1/83		12/31/99

		US		CALLAWAY-1		PWR		W (4-loop) DRYAMB		Ameren Ue, Union Electric Company		Ameren Ue, Union Electric Company		1215		1171		1275		3565		9/1/75		10/2/84		10/24/84		12/19/84		12/31/99

		US		CLINTON-1		BWR		BWR-6 (Mark 3)		Exelon Corporation		Exelon Generation Co., Llc		1065		950		1098		3473		10/1/75		2/27/87		4/24/87		11/24/87		12/31/99

		FR		CHINON-B-1		PWR		CP2		Electricite De France		Electricite De France		905		870		954		2785		3/1/77		10/28/82		11/30/82		2/1/84		12/31/99

		FR		CHINON-B-2		PWR		CP2		Electricite De France		Electricite De France		905		870		954		2785		3/1/77		9/23/83		11/29/83		8/1/84		12/31/99

		US		SOUTH TEXAS-1		PWR		W (4-loop)		Nrg Energy, Inc.		Stp Nuclear Operating Co.		1280		1250		1354		3853		12/22/75		3/8/88		3/30/88		8/25/88		12/31/99

		US		SOUTH TEXAS-2		PWR		W (4-loop) DRYAMB		Nrg Energy, Inc.		Stp Nuclear Operating Co.		1280		1250		1354		3853		12/22/75		3/12/89		4/11/89		6/19/89		12/31/99

		US		HOPE CREEK-1		BWR		BWR-4 (Mark 1)		Pseg Power, Inc.		Pseg Nuclear Llc Public Service Electric & Gas Co.		1172		1067		1240		3840		3/1/76		6/28/86		8/1/86		12/20/86		12/31/99

		FR		PALUEL-1		PWR		P4 REP 1300		Electricite De France		Electricite De France		1330		1330		1382		3817		8/15/77		5/13/84		6/22/84		12/1/85		12/31/99

		FR		PALUEL-2		PWR		P4 REP 1300		Electricite De France		Electricite De France		1330		1330		1382		3817		1/1/78		8/11/84		9/14/84		12/1/85		12/31/99

		US		PALO VERDE-1		PWR		CE (2-loop) DRYAMB		Arizona Public Service Co.		Arizona Public Service Co.		1311		1221		1414		3990		5/25/76		5/25/85		6/10/85		1/28/86		12/31/99

		US		PALO VERDE-2		PWR		COMB CE80 DRYAMB		Arizona Public Service Co.		Arizona Public Service Co.		1314		1304		1414		3990		6/1/76		4/18/86		5/20/86		9/19/86		12/31/99

		US		PALO VERDE-3		PWR		COMB CE80 DRYAMB		Arizona Public Service Co.		Arizona Public Service Co.		1312		1304		1414		3990		6/1/76		10/25/87		11/28/87		1/8/88		12/31/99

		FR		BLAYAIS-4		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		4/1/78		5/1/83		5/16/83		10/1/83		12/31/99

		US		SEABROOK-1		PWR		W (4-loop) DRYAMB		Nextera Energy Resources, Llc		Nextera Energy Resources, Llc		1246		1149		1296		3648		7/7/76		6/13/89		5/29/90		8/19/90		12/31/99

		US		VOGTLE-1		PWR		W (4-loop) DRYAMB		Georgia Power Co.		Southern Nuclear Operating Company, Inc.		1150		1122		1229		3626		8/1/76		3/9/87		3/27/87		6/1/87		12/31/99

		US		VOGTLE-2		PWR		W (4-loop) DRYAMB		Georgia Power Co.		Southern Nuclear Operating Company, Inc.		1152		1101		1229		3626		8/1/76		3/28/89		4/10/89		5/20/89		12/31/99

		FR		BLAYAIS-3		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		4/1/78		7/29/83		8/17/83		11/14/83		12/31/99

		FR		CRUAS-1		PWR		CP2		Electricite De France		Electricite De France		915		880		956		2785		8/1/78		4/2/83		4/29/83		4/2/84		12/31/99

		FR		CRUAS-2		PWR		CP2		Electricite De France		Electricite De France		915		915		956		2785		11/15/78		8/1/84		9/6/84		4/1/85		12/31/99

		FR		ST. ALBAN-1		PWR		P4 REP 1300		Electricite De France		Electricite De France		1335		1335		1381		3817		1/29/79		8/4/85		8/30/85		5/1/86		12/31/99

		FR		PALUEL-3		PWR		P4 REP 1300		Electricite De France		Electricite De France		1330		1330		1382		3817		2/1/79		8/7/85		9/30/85		2/1/86		12/31/99

		US		RIVER BEND-1		BWR		BWR-6 (Mark 3)		Entergy Gulf States Inc.		Entergy Nuclear Operations, Inc.		967		966		1016		3091		3/25/77		10/31/85		12/3/85		6/16/86		12/31/99

		US		WOLF CREEK		PWR		W (4-loop)		Kansas City Power & Light Co.		Wolf Creek Nuclear Operation Corp.		1195		1170		1280		3565		5/31/77		5/22/85		6/12/85		9/3/85		12/31/99

		US		ST. LUCIE-2		PWR		COMB CE DRYAMB		Florida Power & Light Co.		Florida Power & Light Co.		839		830		882		2700		6/2/77		6/2/83		6/13/83		8/8/83		12/31/99

		FR		CRUAS-3		PWR		CP2		Electricite De France		Electricite De France		915		880		956		2785		4/15/79		4/9/84		5/14/84		9/10/84		12/31/99

		FR		ST. ALBAN-2		PWR		P4 REP 1300		Electricite De France		Electricite De France		1335		1335		1381		3817		7/31/79		6/7/86		7/3/86		3/1/87		12/31/99

		US		SHEARON HARRIS-1		PWR		W (3-loop) DRYAMB		Progress Energy Carolinas, Inc.		Progress Energy		928		900		960		2900		1/28/78		1/3/87		1/19/87		5/2/87		12/31/99

		FR		FLAMANVILLE-3		PWR		EPR		Electricite De France		Electricite De France		1600		1600		1650		4300		12/3/07		12/30/16		12/31/16		12/31/99		12/31/99

		FR		SUPER-PHENIX		FBR		FBR		Electricite De France		Electricite De France		1200		1200		1242		3000		12/13/76		9/7/85		1/14/86		12/1/86		12/31/98

		FR		GRAVELINES-5		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		10/1/79		8/5/84		8/28/84		1/15/85		12/31/99

		FR		CRUAS-4		PWR		CP2		Electricite De France		Electricite De France		915		880		956		2785		10/1/79		10/1/84		10/27/84		2/11/85		12/31/99

		FR		GRAVELINES-6		PWR		CP1		Electricite De France		Electricite De France		910		910		951		2785		10/1/79		7/21/85		8/1/85		10/25/85		12/31/99

		FR		CATTENOM-1		PWR		P4 REP 1300		Electricite De France		Electricite De France		1300		1300		1362		3817		10/29/79		10/24/86		11/13/86		4/1/87		12/31/99

		FR		FLAMANVILLE-1		PWR		P4 REP 1300		Electricite De France		Electricite De France		1330		1330		1382		3817		12/1/79		9/29/85		12/4/85		12/1/86		12/31/99

		FR		PALUEL-4		PWR		P4 REP 1300		Electricite De France		Electricite De France		1330		1330		1382		3817		2/1/80		3/29/86		4/11/86		6/1/86		12/31/99

		FR		FLAMANVILLE-2		PWR		P4 REP 1300		Electricite De France		Electricite De France		1330		1330		1382		3817		5/1/80		6/12/86		7/18/86		3/9/87		12/31/99

		FR		BELLEVILLE-1		PWR		P4 REP 1300		Electricite De France		Electricite De France		1310		1310		1363		3817		5/1/80		9/9/87		10/14/87		6/1/88		12/31/99

		FR		CATTENOM-2		PWR		P4 REP 1300		Electricite De France		Electricite De France		1300		1300		1362		3817		7/28/80		8/7/87		9/17/87		2/1/88		12/31/99

		FR		BELLEVILLE-2		PWR		P4 REP 1300		Electricite De France		Electricite De France		1310		1310		1363		3817		8/1/80		5/25/88		7/6/88		1/1/89		12/31/99

		FR		CHINON-B-3		PWR		CP2		Electricite De France		Electricite De France		905		905		954		2785		10/1/80		9/18/86		10/20/86		3/4/87		12/31/99

		FR		CHINON-B-4		PWR		CP2		Electricite De France		Electricite De France		905		905		954		2785		2/1/81		10/13/87		11/14/87		4/1/88		12/31/99

		FR		NOGENT-1		PWR		P4 REP 1300		Electricite De France		Electricite De France		1310		1310		1363		3817		5/26/81		9/12/87		10/21/87		2/24/88		12/31/99

		FR		NOGENT-2		PWR		P4 REP 1300		Electricite De France		Electricite De France		1310		1310		1363		3817		1/1/82		10/4/88		12/14/88		5/1/89		12/31/99

		FR		CATTENOM-3		PWR		P4 REP 1300		Electricite De France		Electricite De France		1300		1300		1362		3817		6/15/82		2/16/90		7/6/90		2/1/91		12/31/99

		FR		PENLY-1		PWR		P4 REP 1300		Electricite De France		Electricite De France		1330		1330		1382		3817		9/1/82		4/1/90		5/4/90		12/1/90		12/31/99

		FR		GOLFECH-1		PWR		P4 REP 1300		Electricite De France		Electricite De France		1310		1310		1363		3817		11/17/82		4/24/90		6/7/90		2/1/91		12/31/99

		FR		CATTENOM-4		PWR		P4 REP 1300		Electricite De France		Electricite De France		1300		1300		1362		3817		9/28/83		5/4/91		5/27/91		1/1/92		12/31/99

		FR		CHOOZ-B-1		PWR		N4 REP 1450		Electricite De France		Electricite De France		1500		1455		1560		4270		1/1/84		7/25/96		8/30/96		5/15/00		12/31/99

		FR		PENLY-2		PWR		P4 REP 1300		Electricite De France		Electricite De France		1330		1330		1382		3817		8/1/84		1/10/92		2/4/92		11/1/92		12/31/99

		FR		GOLFECH-2		PWR		P4 REP 1300		Electricite De France		Electricite De France		1310		1310		1363		3817		10/1/84		5/21/93		6/18/93		3/4/94		12/31/99

		FR		CHOOZ-B-2		PWR		N4 REP 1450		Electricite De France		Electricite De France		1500		1455		1560		4270		12/31/85		3/10/97		4/10/97		9/29/00		12/31/99

		FR		CIVAUX-1		PWR		N4 REP 1450		Electricite De France		Electricite De France		1495		1450		1561		4270		10/15/88		11/29/97		12/24/97		1/29/02		12/31/99

		FR		CIVAUX-2		PWR		N4 REP 1450		Electricite De France		Electricite De France		1495		1450		1561		4270		4/1/91		11/27/99		12/24/99		4/23/02		12/31/99

		FR		CHINON-A1		GCR		UNGG		Electricite De France		Electricite De France		70		68		80		300		2/1/57		9/16/62		6/14/63		2/1/64		4/16/73

		FR		CHINON-A2		GCR		UNGG		Electricite De France		Electricite De France		180		170		230		800		8/1/59		8/17/64		2/24/65		2/24/65		6/14/85

		FR		CHINON-A3		GCR		UNGG		Electricite De France		Electricite De France		360		480		480		1170		3/1/61		3/1/66		8/4/66		8/4/66		6/15/90

		FR		EL-4 (MONTS D'ARREE)		HWGCR		UNGG		Electricite De France		Electricite De France		70		70		75		250		7/1/62		12/23/66		7/9/67		6/1/68		7/31/85

		FR		ST. LAURENT-A1		GCR		UNGG		Electricite De France		Electricite De France		390		480		500		1650		10/1/63		1/7/69		3/14/69		6/1/69		4/18/90

		FR		BUGEY-1		GCR		UNGG		Electricite De France		Electricite De France		540		540		555		1954		12/1/65		3/21/72		4/15/72		7/1/72		5/27/94

		FR		ST. LAURENT-A2		GCR		UNGG		Electricite De France		Electricite De France		465		515		530		1475		1/1/66		7/4/71		8/9/71		11/1/71		5/27/92

		US		VIRGIL C. SUMMER-2		PWR		AP-1000		South Carolina Electric & Gas Co.		South Carolina Electric & Gas Co.		1117		1117		1250		3400		3/9/13		12/31/99		12/31/99		12/31/99		12/31/99

		US		VOGTLE-3		PWR		AP-1000		Georgia Power Co.		Southern Nuclear Operating Company, Inc.		1117		1117		1250		3400		3/12/13		12/31/99		12/31/99		12/31/99		12/31/99





Retail

		Year		profit		share		real cost		Coal Cost		Retail Price		Log		Nominal Price		Price all		Price all		Price all		Price residential		Price all		Price residential		industry		discount		GDPdef		Deflator

		1886																8.52																4.89		22.7

		1887																																4.92		22.6

		1888						406		1.79																								4.9		22.7

		1889						0		0.00								2.75																4.76		23.3

		1890				25%		409		1.74		1648		163		7.02				7.02														4.73		23.5

		1891						0		0.00																								4.77		23.3

		1892						619		2.69																								4.82		23.0

		1893						0		0.00																								4.82		23.0

		1894						0		0.00																								4.65		23.9

		1895						0		0.00																								4.6		24.1

		1896						0		0.00																								4.64		23.9

		1897						0		0.00																								4.64		23.9

		1898						0		0.00																								4.69		23.7

		1899						0		0.00																								4.73		23.5

		1900						403		1.76																								4.86		22.8

		1901						0		0.00																								5		22.2

		1902				44%		325		1.51		738		145		3.42		20.00		3.42				16.20										5.14		21.6

		1903						0		0.00																								5.38		20.6

		1904						292		1.46																								5.53		20.1

		1905						0		0.00								9.32																5.57		19.9

		1906						0		0.00																								5.77		19.2

		1907						0		0.00		489		136		2.70				3.00		2.70		10.50										6.13		18.1

		1908						0		0.00																								6.12		18.1

		1909						0		0.00																								6.1		18.2

		1910						230		1.29																								6.26		17.7

		1911						0		0.00																								6.23		17.8

		1912						0		0.00		449		134		2.62				2.62				9.10										6.48		17.1

		1913						167		0.98																								6.53		17.0

		1914						0		0.00																								6.59		16.8

		1915						0		0.00																								6.8		16.3

		1916						0		0.00																								7.66		14.5

		1917				57%		142		1.20		247		121		2.10				2.07		2.10		7.52										9.45		11.7

		1918						0		0.00																								11.01		10.1

		1919						0		0.00																								11.28		9.8

		1920						0		0.00														7.45										12.85		8.6

		1921						0		0.00														7.39										10.95		10.1

		1922						0		0.00		304		126		2.83				2.66		2.83		7.38										10.35		10.7

		1923						141		1.35														7.20										10.64		10.4

		1924						126		1.20														7.20										10.51		10.6

		1925						136		1.31														7.30										10.7		10.4

		1926				49%		137		1.33		280		124		2.71						2.71		7.00										10.75		10.3

		1927				41%		118		1.11		287		124		2.71				2.63		2.71		6.82										10.49		10.6

		1928				49%		136		1.29		279		124		2.66						2.66		6.63										10.57		10.5

		1929				37%		100		0.96		269		123		2.57						2.57		6.33										10.61		10.5

		1930				40%		116		1.07		289		124		2.66						2.66		6.03										10.22		10.9

		1931						0		0.00		333		128		2.75						2.75		5.78										9.16		12.1

		1932						0		0.00		391		131		2.85						2.85		5.60										8.09		13.7

		1933						0		0.00		375		130		2.66						2.66		5.52										7.87		14.1

		1934						0		0.00		345		128		2.58						2.58		5.33										8.31		13.4

		1935				51%		164		1.25		322		127		2.46						2.46		5.01										8.48		13.1

		1936						0		0.00		294		125		2.27						2.27		4.67										8.57		13.0

		1937						0		0.00		269		123		2.17				2.00		2.17		4.30										8.94		12.4

		1938						0		0.00		294		125		2.30						2.30		4.14										8.68		12.8

		1939				33%		91		0.71		279		124		2.16						2.16		4.00										8.59		12.9

		1940				31%		82		0.64		263		122		2.06						2.06		3.84										8.69		12.8

		1941						0		0.00		227		119		1.90						1.90		3.73										9.28		12.0

		1942				43%		86		0.77		198		116		1.79						1.79		3.67										10.01		11.1

		1943						0		0.00		175		113		1.66						1.66		3.60										10.55		10.5

		1944				44%		75		0.73		170		113		1.65						1.65		3.51										10.8		10.3

		1945				41%		71		0.71		173		113		1.73						1.73		3.41										11.08		10.0

		1946						0		0.00		162		112		1.81						1.81		3.22										12.4		9.0

		1947						0		0.00		137		108		1.70						1.70		3.09										13.74		8.1

		1948		75		45%		62		0.81		137		108		1.79						1.79		3.01										14.51		7.6

		1949		78		45%		64		0.84		142		109		1.86						1.86		2.95										14.49		7.7

		1950		75		45%		62		0.82		137		108		1.81						1.81		2.88										14.64		7.6

		1951		71		43%		55		0.77		126		106		1.78						1.78		2.81										15.7		7.1

		1952		72		42%		53		0.76		124		106		1.79						1.79		2.77										16.0		7.0

		1953		71		41%		50		0.73		122		105		1.77						1.77		2.74										16.2		6.9

		1954		77		36%		43		0.63		120		105		1.77						1.77		2.70										16.3		6.8

		1955		69		39%		43		0.65		112		104		1.67						1.67		2.65										16.6		6.7

		1956		64		40%		43		0.66		106		102		1.64						1.64		2.61										17.2		6.5

		1957		63		39%		41		0.66		105		102		1.67						1.67		2.56										17.7		6.3

		1958		62		41%		43		0.70		105		102		1.71						1.71		2.54										18.1		6.1

		1959		65		37%		38		0.62		102		102		1.69						1.69		2.51										18.3		6.1

		1960		62		38%		39		0.65		101		101		1.69				11		1.69		2.47		1.8		2.60						18.6		6.0

		1961		64		36%		36		0.61		100		101		1.70				10		1.69		2.45		1.8		2.60						18.8		5.9

		1962		53		46%		46		0.79		99		101		1.70				9		1.68		2.41		1.8		2.60						19.1		5.8

		1963		64		34%		33		0.58		97		101		1.69				8		1.65		2.37		1.8		2.50						19.3		5.8

		1964		61		35%		33		0.58		94		100		1.65				7		1.62		2.31		1.7		2.50						19.6		5.7

		1965		61		33%		30		0.54		91		99		1.64				6		1.59		2.25		1.7		2.40						19.9		5.6

		1966		55		38%		33		0.62		89		99		1.64				5		1.56		2.20		1.7		2.30						20.5		5.4

		1967		57		34%		30		0.57		87		98		1.65				4		1.56		2.17		1.7		2.30						21.1		5.3

		1968		53		34%		27		0.54		80		96		1.59				3		1.55		2.12		1.6		2.30						22.0		5.0

		1969		48		38%		29		0.60		76		95		1.59				2		1.54		2.09		1.6		2.20						23.1		4.8

		1970		44		43%		33		0.72		77		95		1.69				1		1.59		2.10		1.7		2.20						24.3		4.6

		1971		41		48%		37		0.86		78		96		1.80										1.8		2.30						25.5		4.3

		1972		41		48%		38		0.92		79		96		1.90										1.9		2.40						26.6		4.2

		1973		33		58%		46		1.15		79		96		2.00										2.0		2.50						28.1		3.9

		1974		35		62%		56		1.54		91		99		2.50										2.5		3.10						30.7		3.6

		1975		36		62%		60		1.81		96		100		2.90										2.9		3.50						33.6		3.3

		1976		34		65%		63		2.00		97		100		3.10										3.1		3.70						35.5		3.1

		1977		40		60%		60		2.03		100		101		3.40										3.4		4.10						37.8		2.9

		1978		38		63%		64		2.32		102		102		3.70										3.7		4.30						40.4		2.7

		1979		38		63%		64		2.51		101		101		4.00										4.0		4.60						43.8		2.5

		1980		47		57%		62		2.66		109		103		4.70										4.7		5.40						47.8		2.3

		1981		54		54%		63		2.97		117		105		5.50										5.5		6.20						52.2		2.1

		1982		55		55%		68		3.38		122		106		6.10										6.1		6.90						55.4		2.0

		1983		56		54%		65		3.38		121		105		6.30										6.3		7.20						57.6		1.9

		1984		42		64%		74		3.99		116		104		6.25										6.3		7.15						59.8		1.9

		1985		45		61%		71		3.95		116		104		6.44										6.4		7.39						61.6		1.8

		1986		52		54%		61		3.47		114		104		6.44										6.4		7.42						62.9		1.8

		1987		47		57%		62		3.62		109		103		6.37										6.4		7.45						64.8		1.7

		1988						59		0.00		105		102		6.35										6.4		7.48						67.0		1.7

		1989						57		0.00		103		102		6.45										6.5		7.65						69.5		1.6

		1990						55		0.00		101		101		6.57										6.6		7.83						72.2		1.5

		1991						54		0.00		100		101		6.75										6.8		8.04						74.8		1.5

		1992						52		0.00		99		101		6.82										6.8		8.21						76.5		1.45

		1993						52		0.00		98		101		6.93										6.9		8.32						78.2		1.4

		1994						50		0.00		96		100		6.91										6.9		8.38						79.9		1.4

		1995						47		0.00		94		100		6.89										6.9		8.40						81.5		1.4

		1996						45		0.00		92		99		6.86										6.9		8.36						83.1		1.3

		1997						43		0.00		90		99		6.85										6.9		8.43						84.6		1.3

		1998						41		0.00		87		98		6.74										6.7		8.26						85.5		1.3

		1999						39		0.00		85		98		6.64										6.6		8.16						86.8		1.3

		2000		45		47%		40		3.22		85		98		6.81										6.8		8.24						88.7		1.3

		2001		46		48%		43		3.53		89		99		7.29										7.3		8.58						90.7		1.22

		2002		38		56%		48		4.01		87		98		7.20										7.2		8.44						92.2		1.2

		2003		57		35%		31		2.61		88		98		7.44										7.4		8.72		5.11		69%		94.1		1.2

		2004		45		48%		42		3.65		87		98		7.61										7.6		8.95		5.25		69%		96.8		1.1

		2005		50		45%		41		3.66		90		99		8.14										8.1		9.45		5.73		70%		100.0		1.1

		2006		44		54%		52		4.83		96		100		8.90										8.9		10.40		6.16		69%		103.2		1.1

		2007						49				95		100		9.13										9.1		10.64		6.39		70%		106.2		1.04

		2008		46				53				100		101		9.74										9.7				6.83		70%		108.6		1.02

		2009		based on 				53				99		101		9.82										9.8				6.81		69%		109.7		1.01

		2010		average profit				52				98		101		9.83										9.8				6.77		69%		111.0		1.00

		2011		we recompute				51				97		100		9.90										9.9				6.82		69%		113.3		0.98

		2012		cost				49				95		100		9.87										9.9				6.70		68%		115.4		0.96

								51.1		coal cost in 2010$																						69%

		Source										2010$				Summary		Various. See NarrativeData.xls		Census Bureau, Central Electric Light and Power Stations, various years (1902 thru 1937)		Census Bureau, Historical Statistics of the United States, Series S 116, p. 827		Census Bureau, Historical Statistics of the United States, Series S 116, p. 827		EIA, Annual Energy Review, Table 8.10		EIA, Annual Energy Review, Table 8.10

		unit						$/MWh		c/kWh																								1.15

		99.6										average real price 1950-1990																						conversion

		60%										share generation in total price																						for koomney

		59.7										price paid generators



		68.9										average industry price

		50%										share generation in total price

		34.5										price paid generators



		55%										cost of coal power / retail price







Logarithmic Index (2012=100)
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Trancik

		Year		Undelivered Fuel Cost		Transportation Cost		Delivered Fuel Cost		Energy Content		Cost of Delivered Energy		Efficiency		Post-Efficiency Fuel Cost		O&M Cost		Specific Capital Cost		Return on Investment		Capital Recovery Factor		Capacity Factor		Amortized Capital Cost		Total Cost		Total Cost		Retained Earnings		Taxes		Price		T&D loss %		Price

				Nominal $ / short ton		Nominal $ / short ton		Nominal $ / short ton		Btu / lb		Nominal cents per 10^6 Btu delivered				Nominal cents per kWh generated		Nominal cents per kWh		Nominal $ per kW								Nominal cents per kWh		Nominal cents per kWh generated		Nominal cents per kWh generated		Nominal cents per kWh generated		Nominal cents per kWh generated		Nominal cents per kWh generated				Nominal cents per kWh sold

		1882		1.37						12,000				2.5%

		1883		1.34						12,000				2.5%

		1884		1.16						12,000				2.6%

		1885		1.36						12,000				2.6%

		1886		1.29						12,000				2.7%

		1887		1.33						12,000				2.7%

		1888		1.22		0.875		2.097		12,000		8.736		2.8%		1.05		0.17		195		3.73%		5.59%		21.75%		0.57		1.794

		1889		1.09						12,000				2.9%

		1890		1.08		0.875		1.951		12,000		8.129		3.0%		0.93		0.17		223		3.73%		5.59%		0.218		0.65		1.745								5.616		20.00%		7.020

		1891		1.08						12,000				3.1%								3.73%		5.59%		0.219														20.00%

		1892		1.10		0.875		1.980		12,000		8.252		3.2%		0.89		0.17		565		3.73%		5.59%		0.221		1.63		2.688										20.00%

		1893		1.09						12,000				3.2%								3.73%		5.59%		0.222														20.00%

		1894		1.04						12,000				3.3%								3.73%		5.59%		0.224														20.00%

		1895		0.98						12,000				3.4%								3.73%		5.59%		0.225														20.00%

		1896		0.97						12,000				3.5%								3.73%		5.59%		0.227														20.00%

		1897		0.95						12,000				3.6%								3.73%		5.59%		0.228														20.00%

		1898		0.91						12,000				3.6%								3.73%		5.59%		0.230														20.00%

		1899		0.97						12,000				3.6%								3.73%		5.59%		0.232														20.00%

		1900		1.10		0.875		1.974		12,000		8.225		3.6%		0.77		0.17		302		3.73%		5.59%		0.233		0.83		1.764										20.00%

		1901		1.15						12,000				3.7%								3.73%		5.59%		0.235														20.00%

		1902		1.19		0.875		2.064		12,000		8.600		3.7%		0.79		0.17		202		3.73%		5.59%		0.236		0.55		1.507		2.173		0.456		0.106		2.735		20.00%		3.418

		1903		1.36		0.908		2.270		12,000		9.458		3.9%		0.83		0.17				3.84%		5.67%		0.238														20.00%

		1904		1.22		0.922		2.144		12,000		8.934		4.1%		0.75		0.16		200		3.96%		5.76%		0.241		0.55		1.456										20.00%

		1905		1.18		0.917		2.093		12,000		8.720		4.2%		0.70		0.15				4.08%		5.84%		0.243														20.00%

		1906		1.20		0.940		2.141		12,000		8.922		4.4%		0.69		0.14				4.19%		5.92%		0.245														20.00%

		1907		1.24		0.988		2.231		12,000		9.297		4.6%		0.69		0.15				4.31%		6.00%		0.247						1.674		0.378		0.108		2.160		20.00%		2.700

		1908		1.23		0.976		2.208		12,000		9.200		4.8%		0.65		0.14				4.21%		5.93%		0.249														20.00%

		1909		1.17		0.962		2.134		12,000		8.890		5.0%		0.61		0.13				4.11%		5.86%		0.251														20.00%

		1910		1.21		0.975		2.189		12,000		9.122		5.2%		0.60		0.13		219		4.01%		5.79%		0.253		0.57		1.294										20.00%

		1911		1.22		0.960		2.181		12,000		9.087		5.4%		0.57		0.12				3.91%		5.72%		0.255														20.00%

		1912		1.27		0.986		2.253		12,000		9.389		5.6%		0.57		0.12				3.81%		5.65%		0.256						1.696		0.286		0.114		2.096		20.00%		2.620

		1913		1.29		0.981		2.276		12,000		9.482		6.0%		0.54		0.11		135		3.95%		5.75%		0.270		0.33		0.980										20.00%

		1914		1.29		0.978		2.268		12,000		9.448		6.4%		0.50		0.11				4.09%		5.85%		0.283														20.00%

		1915		1.25		0.997		2.251		12,000		9.377		6.8%		0.47		0.10				4.23%		5.95%		0.296														20.00%

		1916		1.43		1.109		2.540		12,000		10.585		7.1%		0.51		0.11				4.37%		6.05%		0.310														20.00%

		1917		2.30		1.351		3.653		12,000		15.222		7.5%		0.69		0.15		169		4.51%		6.15%		0.323		0.37		1.205		1.421		0.140		0.118		1.680		20.00%		2.100

		1918		2.65		1.733		4.380		12,000		18.251		8.0%		0.78		0.16				4.78%		6.34%		0.333														20.00%

		1919		2.68		1.941		4.623		12,000		19.264		8.5%		0.78		0.16				5.04%		6.53%		0.343														20.00%

		1920		3.83		2.397		6.226		12,000		25.943		8.9%		0.99		0.21				5.30%		6.73%		0.354														20.00%

		1921		3.17		2.203		5.377		12,000		22.402		9.4%		0.81		0.17				5.56%		6.92%		0.323														20.00%

		1922		3.18		2.232		5.417		12,000		22.571		9.9%		0.78		0.16				5.82%		7.12%		0.359						1.904		0.191		0.169		2.264		20.00%		2.830

		1923		2.99		2.360		5.346		12,000		22.275		10.6%		0.72		0.15		229		5.97%		7.24%		0.392		0.48		1.350										20.00%

		1924		2.60		2.316		4.920		12,000		20.501		11.3%		0.62		0.13		200		6.13%		7.37%		0.374		0.45		1.197										20.00%

		1925		2.32		2.342		4.665		12,000		19.436		12.0%		0.55		0.12		269		6.28%		7.49%		0.358		0.64		1.309										20.00%

		1926		2.44		2.337		4.779		12,000		19.914		12.7%		0.53		0.11		276		6.44%		7.61%		0.353		0.68		1.326								2.192		19.11%		2.710

		1927		2.35		2.267		4.621		12,000		19.253		13.5%		0.49		0.10		210		6.59%		7.73%		0.355		0.52		1.113		2.001				0.200		2.201		18.77%		2.710

		1928		2.22		2.270		4.493		12,000		18.723		14.1%		0.45		0.10		305		6.45%		7.62%		0.357		0.74		1.293								2.153		19.07%		2.660

		1929		2.13		2.250		4.376		12,000		18.235		14.7%		0.42		0.09		190		6.31%		7.51%		0.365		0.45		0.959								2.100		18.29%		2.570

		1930		2.07		2.230		4.297		12,000		17.905		15.3%		0.40		0.08		231		6.16%		7.39%		0.334		0.58		1.066								2.188		17.76%		2.660

		1931		1.93		2.220		4.147		12,000		17.281		15.9%		0.37		0.08				6.02%		7.28%		0.302												2.264		17.66%		2.750

		1932		1.68		2.260		3.943		12,000		16.428		16.5%		0.34		0.07				5.88%		7.17%		0.266						2.030				0.258		2.288		19.72%		2.850

		1933		1.65		2.200		3.847		12,000		16.029		16.7%		0.33		0.07				5.73%		7.06%		0.270												2.146		19.33%		2.660

		1934		2.03		2.150		4.183		12,000		17.431		16.8%		0.35		0.07				5.59%		6.95%		0.290												2.102		18.52%		2.580

		1935		1.99		2.240		4.233		12,000		17.638		17.0%		0.35		0.07		335		5.45%		6.84%		0.317		0.82		1.253								2.004		18.54%		2.460

		1936		1.98		2.250		4.225		12,000		17.605		17.2%		0.35		0.07				5.30%		6.73%		0.359												1.870		17.61%		2.270

		1937		2.09		2.170		4.260		12,000		17.751		17.4%		0.35		0.07				5.16%		6.62%		0.384						1.454		0.065		0.294		1.814		16.43%		2.170

		1938		2.13		2.270		4.398		12,043		18.258		17.6%		0.35		0.08				5.00%		6.51%		0.416												1.895		17.63%		2.300

		1939		2.00		2.230		4.232		12,033		17.585		17.8%		0.34		0.08		182		5.11%		6.59%		0.464		0.29		0.708								1.790		17.12%		2.160

		1940		2.08		2.220		4.297		12,142		17.693		18.0%		0.34		0.07		161		4.96%		6.47%		0.510		0.23		0.641								1.723		16.34%		2.060

		1941		2.35		2.220		4.567		12,071		18.919		18.2%		0.35		0.07				4.70%		6.29%		0.557												1.615		14.99%		1.900

		1942		2.51		2.310		4.823		12,040		20.028		18.4%		0.37		0.07		272		4.42%		6.08%		0.569		0.33		0.773								1.535		14.27%		1.790

		1943		2.86		2.310		5.168		12,058		21.430		19.1%		0.38		0.07				4.41%		6.07%		0.615												1.417		14.61%		1.660

		1944		3.11		2.210		5.321		12,000		22.170		19.8%		0.38		0.08		249		4.26%		5.97%		0.634		0.27		0.730								1.433		13.13%		1.650

		1945		3.25		2.200		5.454		11,868		22.976		20.4%		0.38		0.10		189		4.26%		5.97%		0.556		0.23		0.710								1.506		12.96%		1.730

		1946		3.71		2.270		5.978		11,648		25.663		21.1%		0.41		0.10				4.35%		6.03%		0.553												1.548		14.47%		1.810

		1947		4.35		2.490		6.841		11,763		29.077		21.8%		0.46		0.09				4.27%		5.97%		0.633												1.447		14.86%		1.700

		1948		5.19		2.740		7.931		11,822		33.545		22.5%		0.51		0.11		191		3.97%		5.76%		0.645		0.19		0.810								1.530		14.51%		1.790

		1949		5.11		3.000		8.115		11,881		34.151		23.2%		0.50		0.11		229		4.09%		5.85%		0.657		0.23		0.842		1.249		0.068		0.297		1.614		13.23%		1.860

		1950		5.08		3.090		8.174		11,969		34.148		24.0%		0.49		0.10		231		4.10%		5.85%		0.668		0.23		0.819		1.207		0.062		0.315		1.584		12.50%		1.810

		1951		5.18		3.160		8.344		11,851		35.206		25.2%		0.48		0.10		202		3.99%		5.77%		0.680		0.20		0.773		1.177		0.044		0.340		1.561		12.30%		1.780

		1952		5.18		3.350		8.529		11,943		35.707		26.1%		0.47		0.10		201		3.95%		5.75%		0.691		0.19		0.756		1.182		0.061		0.337		1.579		11.77%		1.790

		1953		5.15		3.330		8.485		11,982		35.407		26.9%		0.45		0.09		202		3.97%		5.76%		0.703		0.19		0.733		1.181		0.056		0.331		1.569		11.37%		1.770

		1954		4.72		3.230		7.953		11,998		33.143		28.7%		0.39		0.08		170		4.06%		5.82%		0.715		0.16		0.635		1.196		0.056		0.334		1.586		10.39%		1.770

		1955		4.63		3.240		7.866		12,028		32.698		29.7%		0.38		0.08		209		4.08%		5.84%		0.726		0.19		0.646		1.116		0.055		0.328		1.499		10.21%		1.670

		1956		4.96		3.450		8.407		11,972		35.114		30.5%		0.39		0.09		197		4.08%		5.84%		0.738		0.18		0.658		1.135		0.052		0.293		1.480		9.78%		1.640

		1957		5.22		3.570		8.794		11,990		36.673		30.7%		0.41		0.09		185		3.98%		5.77%		0.750		0.16		0.659		1.162		0.054		0.290		1.506		9.80%		1.670

		1958		5.07		3.580		8.650		11,949		36.197		31.6%		0.39		0.09		255		4.01%		5.79%		0.761		0.22		0.703		1.184		0.060		0.299		1.543		9.77%		1.710

		1959		4.95		3.450		8.400		11,962		35.111		32.0%		0.37		0.09		189		4.02%		5.80%		0.773		0.16		0.621		1.151		0.062		0.310		1.523		9.90%		1.690

		1960		4.83		3.400		8.230		11,964		34.396		32.5%		0.36		0.09		241		4.05%		5.81%		0.784		0.20		0.649		1.180		0.062		0.285		1.526		9.69%		1.690

		1961		4.73		3.400		8.130		11,952		34.011		33.1%		0.35		0.08		211		4.05%		5.82%		0.796		0.18		0.608		1.180		0.062		0.289		1.531		9.42%		1.690

		1962		4.62		3.370		7.990		11,956		33.416		33.2%		0.34		0.08		438		4.08%		5.84%		0.802		0.36		0.786		1.168		0.069		0.284		1.520		9.51%		1.680

		1963		4.55		3.210		7.760		11,949		32.473		33.4%		0.33		0.08		210		4.09%		5.85%		0.810		0.17		0.580		1.146		0.069		0.279		1.495		9.41%		1.650

		1964		4.60		3.110		7.710		11,932		32.308		33.4%		0.33		0.07		223		4.13%		5.87%		0.820		0.18		0.582		1.112		0.074		0.274		1.460		9.87%		1.620

		1965		4.55		3.130		7.680		11,890		32.296		33.5%		0.33		0.07		173		4.28%		5.98%		0.823		0.14		0.542		1.093		0.077		0.263		1.433		9.88%		1.590

		1966		4.62		3.010		7.630		11,824		32.265		33.2%		0.33		0.07		256		4.18%		5.91%		0.799		0.22		0.617		1.075		0.075		0.258		1.408		9.71%		1.560

		1967		4.69		3.000		7.690		11,753		32.715		33.4%		0.33		0.07		193		4.20%		5.92%		0.799		0.16		0.568		1.086		0.074		0.249		1.409		9.71%		1.560

		1968		4.75		3.010		7.760		11,743		33.041		33.4%		0.34		0.07		146		4.25%		5.96%		0.783		0.13		0.535		1.093		0.063		0.251		1.408		9.17%		1.550

		1969		5.08		3.100		8.180		11,620		35.198		33.4%		0.36		0.08		183		4.26%		5.97%		0.762		0.16		0.599		1.091		0.065		0.238		1.395		9.42%		1.540

		1970		6.34		3.410		9.750		11,287		43.193		33.3%		0.44		0.09		177		4.42%		6.08%		0.653		0.19		0.724		1.164		0.062		0.217		1.443		9.25%		1.590

		1971		7.15		3.700		10.850		11,151		48.653		33.3%		0.50		0.10		219		4.61%		6.22%		0.599		0.26		0.862		1.252		0.068		0.212		1.531		9.40%		1.690

		1972		7.72		3.670		11.390		11,102		51.297		33.7%		0.52		0.11		240		4.73%		6.31%		0.599		0.29		0.917		1.330		0.075		0.209		1.614		8.81%		1.770

		1973		8.59		3.710		12.300		11,123		55.291		33.4%		0.56		0.12		386		4.83%		6.38%		0.596		0.47		1.155		1.400		0.077		0.208		1.685		9.40%		1.860

		1974		15.82		4.710		20.530		10,891		94.256		33.1%		0.97		0.20		274		4.91%		6.44%		0.546		0.37		1.544		1.803		0.071		0.211		2.085		9.33%		2.300

		1975		19.35		5.230		24.580		10,821		113.575		33.1%		1.17		0.25		275		5.25%		6.69%		0.530		0.40		1.812		2.114		0.083		0.248		2.444		9.48%		2.700

		1976		19.56		5.860		25.420		10,840		117.256		33.2%		1.21		0.25		388		5.46%		6.85%		0.561		0.54		2.000		2.294		0.092		0.240		2.625		9.16%		2.890

		1977		19.95		6.987		26.937		10,754		125.243		32.8%		1.30		0.27		315		5.54%		6.91%		0.553		0.45		2.027		2.547		0.094		0.264		2.906		9.47%		3.210

		1978		21.86		6.684		28.544		10,638		134.169		32.5%		1.41		0.30		400		5.62%		6.97%		0.518		0.61		2.321		2.784		0.092		0.280		3.155		8.80%		3.460

		1979		23.75		6.497		30.247		10,682		141.577		32.6%		1.48		0.26		528		5.70%		7.03%		0.545		0.78		2.515		3.027		0.087		0.276		3.390		9.35%		3.740

		1980		24.65		7.399		32.049		10,648		150.501		32.7%		1.57		0.33		504		6.06%		7.31%		0.553		0.76		2.660		3.721		0.090		0.324		4.135		7.90%		4.490

		1981		26.40		7.558		33.958		10,543		161.054		32.6%		1.68		0.33		602		6.53%		7.68%		0.551		0.96		2.971		4.217		0.123		0.377		4.717		8.24%		5.140

		1982		27.25		8.730		35.980		10,597		169.765		32.3%		1.79		0.37		702		6.81%		7.91%		0.522		1.21		3.379		4.660		0.164		0.478		5.302		8.42%		5.790

		1983		25.98		10.220		36.200		10,567		171.296		32.5%		1.80		0.36		717		7.00%		8.06%		0.538		1.22		3.380		4.895		0.198		0.485		5.577		7.05%		6.000

		1984		25.61		10.920		36.530		10,551		173.120		32.7%		1.81		0.38		1079		7.02%		8.07%		0.552		1.80		3.985		5.017		0.239		0.541		5.796		7.56%		6.270

		1985		25.20		11.280		36.480		10,480		174.054		32.9%		1.81		0.41		912		8.66%		9.44%		0.565		1.74		3.949		5.334		0.155		0.577		6.066		6.24%		6.470

		1986		23.79		11.060		34.850		10,542		165.291		32.7%		1.72		0.42		714		8.04%		8.92%		0.546		1.33		3.469		5.209		0.209		0.646		6.064		6.27%		6.470

		1987		23.07		10.250		33.320		10,568		157.646		32.9%		1.63		0.40		961		7.16%		8.19%		0.568		1.58		3.619		5.254		0.119		0.641		6.014		5.88%		6.390

		1988		22.07		9.920		31.990		10,450		153.062		33.2%		1.57		0.41				6.71%		7.83%		0.594						5.257		0.029		0.599		5.885		7.48%		6.360

		1989		21.82		9.670		31.490		10,449		150.684		33.1%		1.55		0.40				6.63%		7.76%		0.598						5.341		0.070		0.627		6.038		6.68%		6.470

		1990		21.76		9.970		31.730		10,390		152.702		33.0%		1.58		0.43				6.17%		7.40%		0.593						5.438		0.052		0.639		6.130		6.70%		6.570

		1991		21.49		9.960		31.450		10,365		151.712		33.0%		1.57		0.44				5.92%		7.20%		0.592						5.598		0.020		0.682		6.299		6.82%		6.760

		1992		21.03		8.951		29.981		10,355		144.771		33.2%		1.49		0.43				5.75%		7.08%		0.599						5.627		0.063		0.683		6.374		6.96%		6.850

		1993		19.85		8.730		28.580		10,339		138.221		33.1%		1.42		0.43				5.75%		7.08%		0.623												6.485		6.42%		6.930

		1994		19.41		8.620		28.030		10,295		136.141		33.0%		1.41		0.43				5.75%		7.08%		0.621												6.444		6.74%		6.910

		1995		18.83		8.180		27.010		10,272		131.480		33.0%		1.36		0.42				5.75%		7.08%		0.628												6.434		6.62%		6.890

		1996		18.50		7.950		26.450		10,274		128.729		32.9%		1.33		0.41				5.75%		7.08%		0.656						5.617				0.807		6.423		6.36%		6.860

		1997		18.14		8.020		26.160		10,259		127.498		33.0%		1.32		0.41				5.75%		7.08%		0.673						5.664				0.771		6.435		6.06%		6.850

		1998		17.67		7.970		25.640		10,258		124.976		32.9%		1.29		0.44				5.75%		7.08%		0.679						5.602				0.703		6.305		6.45%		6.740

		1999		16.63		8.090		24.720		10,245		120.644		33.0%		1.25		0.42				5.75%		7.08%		0.682						5.579				0.639		6.218		6.35%		6.640

		2000		16.78		7.500		24.280		10,256		118.376		32.9%		1.23		0.42		1394		5.75%		7.08%		0.715		1.57		3.223		5.793				0.652		6.445		5.36%		6.810

		2001		17.38		7.300		24.680		10,169		121.355		32.9%		1.26		0.46		1560		5.75%		7.08%		0.693		1.82		3.534		6.216				0.609		6.824		6.39%		7.290

		2002		17.98		7.540		25.520		10,119		126.099		33.0%		1.30		0.47		1941		5.75%		7.08%		0.701		2.24		4.010		6.055				0.723		6.779		5.85%		7.200

		2003		17.85		8.150		26.000		10,041		129.469		33.1%		1.34		0.48		714		5.75%		7.08%		0.722		0.80		2.611		6.281				0.662		6.943		6.68%		7.440

		2004		19.93		7.490		27.420		9,990		137.237		32.9%		1.42		0.51		1538		5.75%		7.08%		0.723		1.72		3.651		6.524				0.584		7.108		6.60%		7.610

		2005		23.59		7.610		31.200		9,994		156.094		32.8%		1.62		0.53		1380		5.75%		7.08%		0.735		1.51		3.664		6.921				0.688		7.609		6.52%		8.140

		2006		25.16		8.930		34.090		9,966		171.040		32.9%		1.77		0.56		2246		5.75%		7.08%		0.727		2.49		4.833		7.544				0.721		8.265		7.14%		8.900

		2007		25.40		10.080		35.480		9,956		178.193		32.8%		1.85		0.59								0.737										0.695						9.140

												Amortization assumptions:

		kWh per Btu		2.931E-04		kWh / Btu						average plant servicelife		30		years
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Notebook[{

Cell[CellGroupData[{
Cell["Definitions", "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.583611516717*^9, 3.583611530415022*^9}, {
   3.583614519050651*^9, 3.583614539825307*^9}, 3.583625830402231*^9, {
   3.5838067615653763`*^9, 3.5838067632649183`*^9}, 3.583806800772715*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"path", "=", 
   RowBox[{"NotebookDirectory", "[", "]"}]}], ";", 
  RowBox[{"fuente", "=", "\"\<Utopia Std\>\""}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{
   "pato", "=", 
    "\"\<http://www.iaea.org/PRIS/CountryStatistics/ReactorDetails.aspx?\
current=\>\""}], ";"}], "\[IndentingNewLine]", 
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{"decimal", " ", "trick", " ", "z"}], ",", "y", ",", "x", ",", 
    "a"}], " ", "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"virgil", "[", 
    RowBox[{"cho_", ",", "dec_"}], "]"}], ":=", 
   RowBox[{"Module", "[", 
    RowBox[{
     RowBox[{"{", "}"}], ",", 
     RowBox[{"If", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"Length", "[", "cho", "]"}], ">", "1"}], ",", 
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{"horace", "[", 
          RowBox[{
           SubscriptBox["cho", 
            RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
           ",", "dec"}], "]"}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "cho", "]"}]}], "}"}]}], "]"}], 
       "\[IndentingNewLine]", ",", 
       RowBox[{"horace", "[", 
        RowBox[{"cho", ",", "dec"}], "]"}]}], "]"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"horace", "[", 
    RowBox[{"cho_", ",", "dec_"}], "]"}], ":=", 
   RowBox[{"Module", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"z", ",", "a", ",", "y", ",", "x"}], "}"}], ",", 
     RowBox[{
      RowBox[{"z", "=", 
       RowBox[{"Round", "[", 
        RowBox[{
         SuperscriptBox["10", "dec"], "*", " ", "cho"}], "]"}]}], ";", 
      RowBox[{"y", "=", 
       RowBox[{"StringDrop", "[", 
        RowBox[{
         RowBox[{"ToString", "[", 
          RowBox[{"Sign", "[", "z", "]"}], "]"}], ",", 
         RowBox[{"-", "1"}]}], "]"}]}], ";", 
      RowBox[{"x", "=", 
       RowBox[{"Abs", "[", "z", "]"}]}], ";", 
      RowBox[{"a", "=", 
       RowBox[{"ToString", "[", "x", "]"}]}], ";", 
      RowBox[{"If", "[", 
       RowBox[{
        RowBox[{"dec", "\[Equal]", "0"}], ",", 
        RowBox[{"y", "<>", "a"}], ",", 
        RowBox[{"y", "<>", 
         RowBox[{"If", "[", 
          RowBox[{
           RowBox[{"x", "<", 
            SuperscriptBox["10", "dec"]}], ",", 
           RowBox[{"\"\<0.\>\"", "<>", "a"}], ",", 
           RowBox[{
            RowBox[{"StringDrop", "[", 
             RowBox[{"a", ",", 
              RowBox[{"-", "dec"}]}], "]"}], "<>", "\"\<.\>\"", "<>", 
            RowBox[{"StringTake", "[", 
             RowBox[{"a", ",", 
              RowBox[{"-", "dec"}]}], "]"}]}]}], "]"}]}]}], "]"}]}]}], 
    "]"}]}], ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.5824553626428127`*^9, 3.582455363007584*^9}, 
   3.5825880041393557`*^9, {3.5831055488331747`*^9, 3.583105549114401*^9}, {
   3.583105595140128*^9, 3.583105599786425*^9}, {3.583614577898316*^9, 
   3.5836145781454573`*^9}, 3.5838068007729473`*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"tempMW", "[", 
    RowBox[{"z2_", ",", "pais_", ",", "color_"}], "]"}], ":=", 
   RowBox[{"Module", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
      "a", ",", "bar", ",", "lisa", ",", "b", ",", "z9", ",", "z7", ",", "z3",
        ",", "z4", ",", "z5", ",", "z6", ",", "x", ",", "origin", ",", 
       "bolo1", ",", "bolo2", ",", "bolo"}], "}"}], ",", 
     "\[IndentingNewLine]", 
     RowBox[{
      RowBox[{"z9", "=", 
       RowBox[{"Select", "[", 
        RowBox[{"z2", ",", 
         RowBox[{
          RowBox[{
           RowBox[{
            SubscriptBox["#", 
             RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
            ">", "33"}], " ", "&&", " ", 
           RowBox[{
            RowBox[{"Min", "[", 
             RowBox[{
              RowBox[{"FromDate", "[", 
               SubscriptBox["#", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"-", "2"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
              RowBox[{"FromDate", "[", 
               SubscriptBox["#", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], "]"}]}], 
             "]"}], "<", 
            RowBox[{"FromDate", "[", 
             RowBox[{"Date", "[", "]"}], "]"}]}]}], "&"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"z7", "=", 
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{
          RowBox[{"a", "=", 
           FractionBox[
            RowBox[{
             RowBox[{"FromDate", "[", 
              SubscriptBox["z9", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"i", ",", "4"}], "\[RightDoubleBracket]"}]], "]"}], 
             "-", 
             RowBox[{"FromDate", "[", 
              SubscriptBox["z9", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]}], 
            
            RowBox[{"3600", "*", "24", "*", "365.25"}]]}], ";", 
          RowBox[{"b", "=", 
           FractionBox[
            RowBox[{
             RowBox[{"FromDate", "[", 
              SubscriptBox["z9", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"i", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}], 
             "-", 
             RowBox[{"FromDate", "[", 
              SubscriptBox["z9", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]}], 
            
            RowBox[{"3600", "*", "24", "*", "365.25"}]]}], ";", 
          "\[IndentingNewLine]", 
          RowBox[{"{", 
           RowBox[{
            SubscriptBox["z9", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
            RowBox[{"24", "*", "365.25", "*", 
             FractionBox[
              RowBox[{"If", "[", 
               RowBox[{
                RowBox[{"a", ">", "44"}], ",", "b", ",", "a"}], "]"}], 
              SubscriptBox["z9", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]]]}]}], 
           "}"}]}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "z9", "]"}]}], "}"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"bar", "=", 
       RowBox[{
        RowBox[{"Mean", "[", 
         SubscriptBox["z7", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], "+", 
        
        RowBox[{"2", 
         RowBox[{"StandardDeviation", "[", 
          SubscriptBox["z7", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], 
          "]"}]}]}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"z3", "=", 
       RowBox[{"Select", "[", 
        RowBox[{"z7", ",", 
         RowBox[{
          RowBox[{
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]], 
           "<", "bar"}], "&"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"z4", "=", 
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{"FromDate", "[", 
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "z3", "]"}]}], "}"}]}], "]"}]}], ";", 
      RowBox[{"z5", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{"z4", ",", 
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], "}"}], 
        "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"Fito", "=", 
       RowBox[{"Fit", "[", 
        RowBox[{"z5", ",", 
         RowBox[{"{", 
          RowBox[{"1", ",", "x"}], "}"}], ",", "x"}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"z6", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
          RowBox[{
           SubscriptBox["Fito", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           "+", 
           RowBox[{"z4", "*", 
            SubscriptBox["Fito", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], 
         "}"}], "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"origin", "=", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"1", ",", "1", ",", "1"}], "\[RightDoubleBracket]"}]], 
          "-", "1"}], ",", "12", ",", "1", ",", "0", ",", "0", ",", "0"}], 
        "}"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"lisa", "=", 
       RowBox[{"ToString", "[", 
        RowBox[{"TableForm", "[", 
         RowBox[{
          RowBox[{"Flatten", "[", 
           RowBox[{"{", 
            RowBox[{
             SubscriptBox["pais", 
              RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]],
              ",", "\"\<:\>\"", ",", 
             RowBox[{"Drop", "[", 
              RowBox[{"pais", ",", "1"}], "]"}]}], "}"}], "]"}], ",", 
          RowBox[{"TableDirections", "\[Rule]", "Row"}]}], "]"}], "]"}]}], 
      ";", "\[IndentingNewLine]", 
      RowBox[{"bolo1", "=", 
       RowBox[{"Style", "[", 
        RowBox[{"lisa", ",", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
           RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"bolo2", "=", 
       RowBox[{"Style", "[", 
        RowBox[{
         RowBox[{"StringJoin", "[", 
          RowBox[{
           RowBox[{"ToString", "[", 
            RowBox[{"Length", "[", "z9", "]"}], "]"}], ",", 
           "\"\< plants, \>\"", ",", 
           RowBox[{"horace", "[", 
            RowBox[{
             FractionBox[
              RowBox[{"Total", "[", 
               SubscriptBox["z9", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}],
               "1000"], ",", "1"}], "]"}], ",", "\"\< GW, build in \>\"", ",", 
           RowBox[{"horace", "[", 
            RowBox[{
             RowBox[{"Mean", "[", 
              SubscriptBox["z3", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], 
             ",", "1"}], "]"}], ",", "\"\< hours/MW, \[CapitalDelta] = \>\"", 
           ",", 
           RowBox[{"horace", "[", 
            RowBox[{
             RowBox[{"3600", "*", "24", "*", "365.25", "*", 
              SubscriptBox["Fito", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}], ",", 
             "1"}], "]"}], ",", "\"\< day/passing year\>\""}], "]"}], ",", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
           RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"bolo", "=", 
       RowBox[{"Grid", "[", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{"{", "bolo1", "}"}], ",", 
          RowBox[{"{", "bolo2", "}"}]}], "}"}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"gr1", "=", 
       RowBox[{"DateListPlot", "[", 
        RowBox[{
         SubscriptBox["z3", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", 
            RowBox[{"{", 
             RowBox[{"1", ",", "2"}], "}"}]}], "\[RightDoubleBracket]"}]], 
         ",", 
         RowBox[{"AxesOrigin", "\[Rule]", 
          RowBox[{"{", 
           RowBox[{"origin", ",", 
            RowBox[{"IntegerPart", "[", 
             RowBox[{"Min", "[", 
              SubscriptBox["z3", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], 
             "]"}]}], "}"}]}], ",", 
         RowBox[{"AxesLabel", "\[Rule]", 
          RowBox[{"{", "\"\<Days\>\"", "}"}]}], ",", 
         RowBox[{"Frame", "\[Rule]", "False"}], ",", 
         RowBox[{"PlotStyle", "->", 
          RowBox[{"{", "Black", "}"}]}], ",", 
         RowBox[{"Joined", "\[Rule]", "False"}], ",", 
         RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
         RowBox[{"PlotLabel", "\[Rule]", "bolo"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"gr2", "=", 
       RowBox[{"DateListPlot", "[", 
        RowBox[{"z6", ",", 
         RowBox[{"PlotStyle", "->", 
          RowBox[{"{", "color", "}"}]}], ",", 
         RowBox[{"Joined", "\[Rule]", "True"}], ",", 
         RowBox[{"PlotRange", "\[Rule]", "All"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"Show", "[", 
       RowBox[{"gr1", ",", "gr2", ",", 
        RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
        RowBox[{"TextStyle", "\[Rule]", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
           RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], ",", 
        RowBox[{"ImageSize", "\[Rule]", "600"}]}], "]"}]}]}], "]"}]}], 
  ";"}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.5838011417487907`*^9, 3.583801314362649*^9}, {
   3.5838013505922728`*^9, 3.58380143025506*^9}, {3.583801474037586*^9, 
   3.583801503430024*^9}, {3.583801573616336*^9, 3.583801582037279*^9}, {
   3.5838016192214527`*^9, 3.58380169785431*^9}, {3.583801740496316*^9, 
   3.583801788751844*^9}, {3.5838022104767437`*^9, 3.583802222824546*^9}, {
   3.58380501078831*^9, 3.583805024807164*^9}, {3.583805244031781*^9, 
   3.583805263182992*^9}, {3.583805318497808*^9, 3.58380538742837*^9}, {
   3.583805620718573*^9, 3.583805627194275*^9}, {3.583806187981333*^9, 
   3.5838061892734413`*^9}, 3.583806800773089*^9, {3.584256692402783*^9, 
   3.5842566938695*^9}, {3.5842570391129932`*^9, 3.5842570400290003`*^9}, {
   3.5842570877789593`*^9, 3.584257092626243*^9}, {3.584257257303844*^9, 
   3.58425727183677*^9}, {3.590383009059651*^9, 3.5903830682390957`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"Tempura", "[", 
    RowBox[{"z2_", ",", "pais_", ",", "color_"}], "]"}], ":=", 
   RowBox[{"Module", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
      "z9", ",", "z3", ",", "z4", ",", "z5", ",", "z6", ",", "gr1", ",", 
       "gr2", ",", "x", ",", "bolo", ",", "Fito", ",", "origin", ",", "a", 
       ",", "b"}], "}"}], ",", "\[IndentingNewLine]", "\[IndentingNewLine]", 
     RowBox[{
      RowBox[{
       RowBox[{"z9", "=", 
        RowBox[{"Select", "[", 
         RowBox[{"z2", ",", 
          RowBox[{
           RowBox[{
            RowBox[{
             SubscriptBox["#", 
              RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]],
              ">", "33"}], " ", "&&", " ", 
            RowBox[{
             RowBox[{"Min", "[", 
              RowBox[{
               RowBox[{"FromDate", "[", 
                SubscriptBox["#", 
                 RowBox[{"\[LeftDoubleBracket]", 
                  RowBox[{"-", "2"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
               
               RowBox[{"FromDate", "[", 
                SubscriptBox["#", 
                 RowBox[{"\[LeftDoubleBracket]", 
                  RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], "]"}]}], 
              "]"}], "<", 
             RowBox[{"FromDate", "[", 
              RowBox[{"Date", "[", "]"}], "]"}]}]}], "&"}]}], "]"}]}], ";", 
       "\[IndentingNewLine]", 
       RowBox[{"z3", "=", 
        RowBox[{"Table", "[", 
         RowBox[{
          RowBox[{
           RowBox[{"a", "=", 
            FractionBox[
             RowBox[{
              RowBox[{"FromDate", "[", 
               SubscriptBox["z9", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"i", ",", "4"}], "\[RightDoubleBracket]"}]], "]"}], 
              "-", 
              RowBox[{"FromDate", "[", 
               SubscriptBox["z9", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]}], 
             RowBox[{"3600", "*", "24", "*", "365.25"}]]}], ";", 
           RowBox[{"b", "=", 
            FractionBox[
             RowBox[{
              RowBox[{"FromDate", "[", 
               SubscriptBox["z9", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"i", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}], 
              "-", 
              RowBox[{"FromDate", "[", 
               SubscriptBox["z9", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]}], 
             RowBox[{"3600", "*", "24", "*", "365.25"}]]}], ";", 
           "\[IndentingNewLine]", 
           RowBox[{"{", 
            RowBox[{
             SubscriptBox["z9", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
             RowBox[{"If", "[", 
              RowBox[{
               RowBox[{"a", ">", "44"}], ",", "b", ",", "a"}], "]"}], ",", 
             SubscriptBox["z9", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]]}], "}"}]}],
           ",", 
          RowBox[{"{", 
           RowBox[{"i", ",", 
            RowBox[{"Length", "[", "z9", "]"}]}], "}"}]}], "]"}]}], ";"}], 
      RowBox[{"(*", " ", 
       RowBox[{
       "uses", " ", "grid", " ", "connec", " ", "for", " ", "plants", " ", 
        "never", " ", "gone", " ", "live"}], " ", "*)"}], ";", 
      RowBox[{"z4", "=", 
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{"FromDate", "[", 
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "z3", "]"}]}], "}"}]}], "]"}]}], ";", 
      RowBox[{"z5", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{"z4", ",", 
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], "}"}], 
        "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"Fito", "=", 
       RowBox[{"Fit", "[", 
        RowBox[{"z5", ",", 
         RowBox[{"{", 
          RowBox[{"1", ",", "x"}], "}"}], ",", "x"}], "]"}]}], ";", 
      RowBox[{"z6", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
          RowBox[{
           SubscriptBox["Fito", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           "+", 
           RowBox[{"z4", "*", 
            SubscriptBox["Fito", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], 
         "}"}], "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"origin", "=", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"1", ",", "1", ",", "1"}], "\[RightDoubleBracket]"}]], 
          "-", "1"}], ",", "12", ",", "1", ",", "0", ",", "0", ",", "0"}], 
        "}"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"lisa", "=", 
       RowBox[{"ToString", "[", 
        RowBox[{"TableForm", "[", 
         RowBox[{
          RowBox[{"Flatten", "[", 
           RowBox[{"{", 
            RowBox[{
             SubscriptBox["pais", 
              RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]],
              ",", "\"\<:\>\"", ",", 
             RowBox[{"Drop", "[", 
              RowBox[{"pais", ",", "1"}], "]"}]}], "}"}], "]"}], ",", 
          RowBox[{"TableDirections", "\[Rule]", "Row"}]}], "]"}], "]"}]}], 
      ";", "\[IndentingNewLine]", 
      RowBox[{"bolo1", "=", 
       RowBox[{"Style", "[", 
        RowBox[{"lisa", ",", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
           RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"bolo2", "=", 
       RowBox[{"Style", "[", 
        RowBox[{
         RowBox[{"StringJoin", "[", 
          RowBox[{
           RowBox[{"ToString", "[", 
            RowBox[{"Length", "[", "z9", "]"}], "]"}], ",", 
           "\"\< plants, \>\"", ",", 
           RowBox[{"horace", "[", 
            RowBox[{
             FractionBox[
              RowBox[{"Total", "[", 
               SubscriptBox["z9", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}],
               "1000"], ",", "1"}], "]"}], ",", "\"\< GW, build in \>\"", ",", 
           RowBox[{"horace", "[", 
            RowBox[{
             RowBox[{"Mean", "[", 
              SubscriptBox["z3", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], 
             ",", "1"}], "]"}], ",", "\"\< years, \[CapitalDelta] = \>\"", 
           ",", 
           RowBox[{"horace", "[", 
            RowBox[{
             RowBox[{"12", "*", "3600", "*", "24", "*", "365.25", 
              SubscriptBox["Fito", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}], ",", 
             "1"}], "]"}], ",", "\"\< month/passing year\>\""}], "]"}], ",", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
           RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"bolo", "=", 
       RowBox[{"Grid", "[", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{"{", "bolo1", "}"}], ",", 
          RowBox[{"{", "bolo2", "}"}]}], "}"}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"gr1", "=", 
       RowBox[{"DateListPlot", "[", 
        RowBox[{
         SubscriptBox["z3", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", 
            RowBox[{"{", 
             RowBox[{"1", ",", "2"}], "}"}]}], "\[RightDoubleBracket]"}]], 
         ",", 
         RowBox[{"AxesOrigin", "\[Rule]", 
          RowBox[{"{", 
           RowBox[{"origin", ",", 
            RowBox[{"IntegerPart", "[", 
             RowBox[{"Min", "[", 
              SubscriptBox["z3", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], 
             "]"}]}], "}"}]}], ",", 
         RowBox[{"AxesLabel", "\[Rule]", 
          RowBox[{"{", "\"\<Years\>\"", "}"}]}], ",", 
         RowBox[{"Frame", "\[Rule]", "False"}], ",", 
         RowBox[{"PlotStyle", "->", 
          RowBox[{"{", "Black", "}"}]}], ",", 
         RowBox[{"Joined", "\[Rule]", "False"}], ",", 
         RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
         RowBox[{"PlotLabel", "\[Rule]", "bolo"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"gr2", "=", 
       RowBox[{"DateListPlot", "[", 
        RowBox[{"z6", ",", 
         RowBox[{"PlotStyle", "->", 
          RowBox[{"{", "color", "}"}]}], ",", 
         RowBox[{"Joined", "\[Rule]", "True"}], ",", 
         RowBox[{"PlotRange", "\[Rule]", "All"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"Show", "[", 
       RowBox[{"gr1", ",", "gr2", ",", 
        RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
        RowBox[{"TextStyle", "\[Rule]", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
           RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], ",", 
        RowBox[{"ImageSize", "\[Rule]", "600"}]}], "]"}]}]}], "]"}]}], 
  ";"}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.583793305431671*^9, 3.5837933771251574`*^9}, {
   3.583797268710668*^9, 3.583797285411159*^9}, 3.583806800773265*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{
   RowBox[{"Tempi", "[", 
    RowBox[{"z1_", ",", "pais_"}], "]"}], ":=", 
   RowBox[{"Module", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
      "z3", ",", "z4", ",", "z5", ",", "z6", ",", "z9", ",", "gr1", ",", 
       "gr2", ",", "bolo", ",", "Fito", ",", "a", ",", "b", ",", "origin", 
       ",", "deb", ",", "gr3", ",", "w1", ",", "w2", ",", "w3", ",", "fin", 
       ",", "gr4", ",", "gr5"}], "}"}], ",", 
     RowBox[{
      RowBox[{"z2", "=", 
       SubscriptBox[
        RowBox[{"Select", "[", 
         RowBox[{"z1", ",", 
          RowBox[{
           RowBox[{"MemberQ", "[", 
            RowBox[{"pais", ",", 
             SubscriptBox["#", 
              RowBox[{
              "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
            "]"}], " ", "&"}]}], "]"}], 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", 
          RowBox[{"{", 
           RowBox[{"7", ",", "11", ",", "13", ",", "14"}], "}"}]}], 
         "\[RightDoubleBracket]"}]]}], ";", 
      RowBox[{"gr3", "=", 
       RowBox[{"Tempura", "[", 
        RowBox[{"z2", ",", "pais", ",", "Gray"}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"w1", "=", 
       SubscriptBox[
        RowBox[{"Select", "[", 
         RowBox[{"z1", ",", 
          RowBox[{
           RowBox[{"MemberQ", "[", 
            RowBox[{"pais", ",", 
             SubscriptBox["#", 
              RowBox[{
              "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
            "]"}], " ", "&"}]}], "]"}], 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", 
          RowBox[{"{", 
           RowBox[{"7", ",", 
            RowBox[{"-", "2"}], ",", 
            RowBox[{"-", "1"}]}], "}"}]}], "\[RightDoubleBracket]"}]]}], ";", 
      
      RowBox[{"deb", "=", 
       RowBox[{"Min", "[", 
        RowBox[{"Table", "[", 
         RowBox[{
          RowBox[{"FromDate", "[", 
           SubscriptBox["w1", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
          
          RowBox[{"{", 
           RowBox[{"i", ",", 
            RowBox[{"Length", "[", "w1", "]"}]}], "}"}]}], "]"}], "]"}]}], 
      ";", "\[IndentingNewLine]", 
      RowBox[{"fin", "=", 
       RowBox[{"FromDate", "[", 
        RowBox[{"Date", "[", "]"}], "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"w2", "=", 
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{"{", 
          RowBox[{
           RowBox[{"ToDate", "[", "j", "]"}], ",", 
           FractionBox[
            RowBox[{"Total", "[", 
             SubscriptBox[
              RowBox[{"Select", "[", 
               RowBox[{"w1", ",", 
                RowBox[{
                 RowBox[{
                  RowBox[{"FromDate", "[", 
                   SubscriptBox["#", 
                    RowBox[{
                    "\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]], 
                   "]"}], "<", "j", "<", 
                  RowBox[{"FromDate", "[", 
                   SubscriptBox["#", 
                    RowBox[{
                    "\[LeftDoubleBracket]", "3", "\[RightDoubleBracket]"}]], 
                   "]"}]}], "&"}]}], "]"}], 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], 
            "1000"]}], "}"}], ",", 
         RowBox[{"{", 
          RowBox[{"j", ",", "deb", ",", "fin", ",", 
           RowBox[{"3600", "*", "24", "*", "30"}]}], "}"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"w3", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{
          SubscriptBox["w2", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
          RowBox[{"ExponentialMovingAverage", "[", 
           RowBox[{
            SubscriptBox["w2", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
            ".5"}], "]"}]}], "}"}], "]"}]}], ";", 
      RowBox[{"(*", " ", "smoothed", " ", "*)"}], 
      RowBox[{"gr4", "=", 
       RowBox[{"DateListPlot", "[", 
        RowBox[{"w3", ",", 
         RowBox[{"Frame", "\[Rule]", "False"}], ",", 
         RowBox[{"Joined", "\[Rule]", "True"}], ",", 
         RowBox[{"PlotStyle", "->", 
          RowBox[{"{", 
           RowBox[{"Black", ",", "Thick"}], "}"}]}], ",", 
         RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
         RowBox[{"AxesLabel", "\[Rule]", 
          RowBox[{"{", "\"\<GW\>\"", "}"}]}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"gr5", "=", 
       RowBox[{"Show", "[", 
        RowBox[{"gr4", ",", 
         RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
         RowBox[{"TextStyle", "\[Rule]", 
          RowBox[{"{", 
           RowBox[{
            RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
            RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], ",", 
         RowBox[{"ImageSize", "\[Rule]", "600"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"Export", "[", 
       RowBox[{
        RowBox[{"path", "<>", "\"\</slidesfig/\>\"", "<>", 
         RowBox[{"StringReplace", "[", 
          RowBox[{
           SubscriptBox["pais", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           ",", 
           RowBox[{"\"\< \>\"", "\[Rule]", "\"\<_\>\""}]}], "]"}], "<>", 
         "\"\<1.pdf\>\""}], ",", "gr3"}], "]"}], ";", "\[IndentingNewLine]", 
      RowBox[{"Export", "[", 
       RowBox[{
        RowBox[{"path", "<>", "\"\</slidesfig/\>\"", "<>", 
         RowBox[{"StringReplace", "[", 
          RowBox[{
           SubscriptBox["pais", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           ",", 
           RowBox[{"\"\< \>\"", "\[Rule]", "\"\<_\>\""}]}], "]"}], "<>", 
         "\"\<2.pdf\>\""}], ",", "gr5"}], "]"}], ";"}]}], " ", "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"curry", "[", 
    RowBox[{"who_", ",", "color_", ",", "titol_"}], "]"}], ":=", 
   RowBox[{"Module", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"z3", ",", "z4", ",", "z5", ",", "z6", ",", "g1", ",", "g2"}], 
      "}"}], ",", "\[IndentingNewLine]", 
     RowBox[{
      RowBox[{"z3", "=", 
       SubscriptBox[
        RowBox[{"Select", "[", 
         RowBox[{"m2", ",", 
          RowBox[{
           RowBox[{"MemberQ", "[", 
            RowBox[{"who", ",", 
             SubscriptBox["#", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "]"}], " ", 
           "&"}]}], "]"}], 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", 
          RowBox[{"{", 
           RowBox[{"1", ",", "2"}], "}"}]}], "\[RightDoubleBracket]"}]]}], 
      ";", "\[IndentingNewLine]", 
      RowBox[{"g1", "=", 
       RowBox[{"DateListPlot", "[", 
        RowBox[{"z3", ",", 
         RowBox[{"Frame", "\[Rule]", "False"}], ",", 
         RowBox[{"PlotStyle", "->", 
          RowBox[{"{", "color", "}"}]}], ",", 
         RowBox[{"Joined", "\[Rule]", "False"}], ",", 
         RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
         RowBox[{"AxesLabel", "\[Rule]", "titol"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"z4", "=", 
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{"FromDate", "[", 
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "z3", "]"}]}], "}"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"z5", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{"z4", ",", 
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], "}"}], 
        "]"}]}], ";", 
      RowBox[{"Fito", "=", 
       RowBox[{"Fit", "[", 
        RowBox[{"z5", ",", 
         RowBox[{"{", 
          RowBox[{"1", ",", "x"}], "}"}], ",", "x"}], "]"}]}], ";", 
      RowBox[{"Print", "[", 
       RowBox[{"who", ",", "\"\< \>\"", ",", 
        RowBox[{".1", " ", 
         RowBox[{"Round", "[", 
          RowBox[{
           RowBox[{"10", "^", "6"}], "*", "36", "*", "24", "*", "365.25", 
           SubscriptBox["Fito", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}], "]"}]}]}],
        "]"}], ";", "\[IndentingNewLine]", 
      RowBox[{"z6", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
          RowBox[{
           SubscriptBox["Fito", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           "+", 
           RowBox[{"z4", "*", 
            SubscriptBox["Fito", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], 
         "}"}], "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"g2", "=", 
       RowBox[{"DateListPlot", "[", 
        RowBox[{"z6", ",", 
         RowBox[{"PlotStyle", "->", 
          RowBox[{"{", "color", "}"}]}], ",", 
         RowBox[{"Joined", "\[Rule]", "True"}], ",", 
         RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
         RowBox[{"Frame", "\[Rule]", "False"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"{", 
       RowBox[{"g1", ",", "g2"}], "}"}]}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"soja", "[", 
    RowBox[{"dat_", ",", "who_", ",", "tito_"}], "]"}], ":=", 
   RowBox[{"Module", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
      "z3", ",", "z4", ",", "z5", ",", "z6", ",", "time", ",", "Fito"}], 
      "}"}], 
     RowBox[{"(*", " ", "*)"}], ",", 
     RowBox[{
      RowBox[{"z3", "=", 
       RowBox[{"Select", "[", 
        RowBox[{"dat", ",", 
         RowBox[{
          RowBox[{"MemberQ", "[", 
           RowBox[{"who", ",", 
            RowBox[{"Round", "[", 
             SubscriptBox["#", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], "]"}]}], "]"}],
           "&"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"z4", "=", 
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{"FromDate", "[", 
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "z3", "]"}]}], "}"}]}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"z5", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{"z4", ",", 
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], "}"}], 
        "]"}]}], ";", 
      RowBox[{"Fito", "=", 
       RowBox[{"Fit", "[", 
        RowBox[{"z5", ",", 
         RowBox[{"{", 
          RowBox[{"1", ",", "x"}], "}"}], ",", "x"}], "]"}]}], ";", 
      "\[IndentingNewLine]", 
      RowBox[{"z6", "=", 
       RowBox[{"Transpose", "[", 
        RowBox[{"{", 
         RowBox[{
          SubscriptBox["z3", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
          RowBox[{
           SubscriptBox["Fito", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           "+", 
           RowBox[{"z4", "*", 
            SubscriptBox["Fito", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], 
         "}"}], "]"}]}], ";", 
      RowBox[{"time", "=", 
       FractionBox[
        RowBox[{
         RowBox[{"FromDate", "[", 
          SubscriptBox["z6", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{
             RowBox[{"-", "1"}], ",", "1"}], "\[RightDoubleBracket]"}]], 
          "]"}], "-", 
         RowBox[{"FromDate", "[", 
          SubscriptBox["z6", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"1", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}]}], 
        RowBox[{"3600", "*", "24", "*", "365.25"}]]}], ";", 
      RowBox[{"Print", "[", 
       RowBox[{"tito", ",", "\"\<: mean cost = \>\"", ",", 
        RowBox[{"Round", "[", 
         RowBox[{"1000", " ", 
          FractionBox[
           RowBox[{"Total", "[", 
            RowBox[{
             SubscriptBox["z3", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], "*", 
             SubscriptBox["z3", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], "]"}], 
           RowBox[{"Total", "[", 
            SubscriptBox["z3", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}]]}],
          "]"}], ",", "\"\< \[Euro]/kW, increases by \>\"", ",", 
        RowBox[{".1", " ", 
         RowBox[{"Round", "[", 
          RowBox[{
           RowBox[{"10", "^", "6"}], "*", "36", "*", "24", "*", "365.25", 
           SubscriptBox["Fito", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}], "]"}]}], 
        ",", "\"\< \[Euro]/kW every new year, grew at \>\"", ",", 
        RowBox[{"Round", "[", 
         RowBox[{"1000", " ", 
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             RowBox[{"(", 
              FractionBox[
               SubscriptBox["z6", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{
                  RowBox[{"-", "1"}], ",", "2"}], "\[RightDoubleBracket]"}]], 
               
               SubscriptBox["z6", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"1", ",", "2"}], "\[RightDoubleBracket]"}]]], ")"}], 
             
             RowBox[{"1", "/", "time"}]], "-", "1"}], ")"}]}], "]"}], ",", 
        "\"\< \:2030/year\>\""}], "]"}]}]}], "]"}]}], ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.583610710174159*^9, 3.5836107880133667`*^9}, {
   3.583626641801675*^9, 3.583626646564254*^9}, {3.583626686308571*^9, 
   3.5836267217572947`*^9}, {3.58362682149657*^9, 3.583626854345377*^9}, {
   3.583627004994458*^9, 3.583627083682789*^9}, {3.5836274569538116`*^9, 
   3.583627494537365*^9}, {3.583627554402247*^9, 3.583627599639352*^9}, {
   3.583627660779223*^9, 3.5836278707792063`*^9}, {3.583627903380424*^9, 
   3.5836279962409763`*^9}, 3.583628033892549*^9, {3.583628517979824*^9, 
   3.583628545039795*^9}, 3.5836308258119087`*^9, {3.5836312080835247`*^9, 
   3.583631209111416*^9}, {3.5836319310103693`*^9, 3.58363198560362*^9}, 
   3.583632021853712*^9, {3.583632497803555*^9, 3.583632527613288*^9}, {
   3.583711417466902*^9, 3.583711451193865*^9}, {3.583711582977869*^9, 
   3.5837116010766172`*^9}, {3.583711708160687*^9, 3.583711738788341*^9}, {
   3.5837118063162937`*^9, 3.583711844810191*^9}, {3.583712134020693*^9, 
   3.583712276800125*^9}, {3.583712308894074*^9, 3.5837123769504967`*^9}, {
   3.583712554385106*^9, 3.5837127370593157`*^9}, {3.583712863219831*^9, 
   3.5837128700101147`*^9}, {3.583713003399438*^9, 3.583713005199625*^9}, {
   3.583713090354863*^9, 3.5837130917840776`*^9}, {3.58371312242663*^9, 
   3.5837131759215403`*^9}, {3.583713348062121*^9, 3.583713349062345*^9}, {
   3.583713395063726*^9, 3.583713396263569*^9}, {3.583713480983152*^9, 
   3.583713481506229*^9}, {3.5837945194479733`*^9, 3.5837945306692877`*^9}, {
   3.58379729146308*^9, 3.583797295649952*^9}, {3.5838067912191973`*^9, 
   3.5838068007734127`*^9}, {3.590383155585125*^9, 3.590383163177094*^9}, 
   3.590383203558819*^9, 3.590383243522854*^9, {3.590383980216847*^9, 
   3.590383980825149*^9}, {3.590387641963728*^9, 3.5903876423158617`*^9}, {
   3.5904032310217752`*^9, 3.590403232750802*^9}, {3.590413470991864*^9, 
   3.590413477298176*^9}, {3.590818989640031*^9, 3.590818996869923*^9}, {
   3.590822431336838*^9, 3.590822450057177*^9}, 3.590822505820986*^9}]
}, Closed]],

Cell[BoxData[
 RowBox[{
  RowBox[{"z0", "=", 
   RowBox[{
   "Import", "[", "\"\</Users/nboccard/Movies/SkyDrive/Docs/edfNuke.xlsx\>\"",
     "]"}]}], ";"}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.583017256316052*^9, 3.583017259333208*^9}, 
   3.583109265456304*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(*", " ", 
   RowBox[{"working", " ", "out", " ", "date", " ", "formats", " ", 
    RowBox[{"??", "?"}]}], " ", "*)"}], "\[IndentingNewLine]", 
  RowBox[{
   RowBox[{
    RowBox[{"t1", "=", 
     RowBox[{"Import", "[", 
      RowBox[{"path", "<>", "\"\<untitled.csv\>\""}], "]"}]}], ";", 
    RowBox[{"forma", "=", 
     RowBox[{"{", 
      RowBox[{
      "\"\<Month\>\"", ",", "\"\</\>\"", ",", "\"\<Day\>\"", ",", "\"\</\>\"",
        ",", "\"\<Year\>\""}], "}"}]}], ";"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"t2", "=", 
     RowBox[{"Table", "[", 
      RowBox[{
       RowBox[{"{", 
        RowBox[{
         RowBox[{"DateString", "[", 
          RowBox[{
           RowBox[{"DateList", "[", 
            RowBox[{"{", 
             RowBox[{
              SubscriptBox["t1", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
              "forma"}], "}"}], "]"}], ",", 
           RowBox[{"{", 
            RowBox[{
            "\"\<Day\>\"", ",", "\"\</\>\"", ",", "\"\<Month\>\"", ",", 
             "\"\</\>\"", ",", "\"\<Year\>\""}], "}"}]}], "]"}], ",", 
         "\[IndentingNewLine]", 
         RowBox[{"DateString", "[", 
          RowBox[{
           RowBox[{"DateList", "[", 
            RowBox[{"{", 
             RowBox[{
              SubscriptBox["t1", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
              "forma"}], "}"}], "]"}], ",", 
           RowBox[{"{", 
            RowBox[{
            "\"\<Day\>\"", ",", "\"\</\>\"", ",", "\"\<Month\>\"", ",", 
             "\"\</\>\"", ",", "\"\<Year\>\""}], "}"}]}], "]"}], ",", 
         "\[IndentingNewLine]", 
         RowBox[{"DateString", "[", 
          RowBox[{
           RowBox[{"DateList", "[", 
            RowBox[{"{", 
             RowBox[{
              SubscriptBox["t1", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"i", ",", "3"}], "\[RightDoubleBracket]"}]], ",", 
              "forma"}], "}"}], "]"}], ",", 
           RowBox[{"{", 
            RowBox[{
            "\"\<Day\>\"", ",", "\"\</\>\"", ",", "\"\<Month\>\"", ",", 
             "\"\</\>\"", ",", "\"\<Year\>\""}], "}"}]}], "]"}]}], "}"}], ",", 
       RowBox[{"{", 
        RowBox[{"i", ",", "2", ",", 
         RowBox[{"Length", "[", "t1", "]"}]}], "}"}]}], "]"}]}], ";"}], 
   "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"Export", "[", 
     RowBox[{
      RowBox[{"path", "<>", "\"\<untitled.xls\>\""}], ",", 
      RowBox[{"Prepend", "[", 
       RowBox[{"t2", ",", 
        SubscriptBox["t1", 
         RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
       "]"}]}], "]"}], ";"}]}]}]], "Input",
 CellChangeTimes->{{3.582331039122921*^9, 3.5823310608167143`*^9}, {
  3.582331501062499*^9, 3.58233151379108*^9}, {3.582331583257052*^9, 
  3.582331590569242*^9}, {3.5823319517570667`*^9, 3.582331952777397*^9}, {
  3.5823320028915577`*^9, 3.582332003376371*^9}, {3.5823320354191713`*^9, 
  3.582332081797413*^9}, {3.582332220648291*^9, 3.582332264286708*^9}, {
  3.582588996316328*^9, 3.5825890162871733`*^9}}],

Cell[CellGroupData[{

Cell["Grabbing country and plant list", "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.583611516717*^9, 3.583611530415022*^9}, {
   3.583614519050651*^9, 3.583614539825307*^9}, 3.583625830402231*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(*", "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"u1", "=", 
     RowBox[{"Import", "[", 
      RowBox[{
      "\"\<http://www.iaea.org/PRIS/CountryStatistics/\
CountryStatisticsLandingPage.aspx\>\"", ",", "\"\<Lines\>\""}], "]"}]}], ";", 
    "\[IndentingNewLine]", 
    RowBox[{"u2", "=", 
     RowBox[{"DeleteCases", "[", 
      RowBox[{
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{
          RowBox[{"a", "=", 
           RowBox[{"StringPosition", "[", 
            RowBox[{
             SubscriptBox["u1", 
              RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]],
              ",", "\"\<aspx?current=\>\""}], "]"}]}], ";", 
          RowBox[{"If", "[", 
           RowBox[{
            RowBox[{
             RowBox[{"Length", "[", "a", "]"}], ">", "0"}], ",", 
            "\[IndentingNewLine]", 
            RowBox[{
             RowBox[{"b", "=", 
              SubscriptBox[
               RowBox[{"StringSplit", "[", 
                RowBox[{
                 SubscriptBox["u1", 
                  RowBox[{
                  "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
                 ",", "\"\<current=\>\""}], "]"}], 
               RowBox[{
               "\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]]}], ";", 
             SubscriptBox[
              RowBox[{"StringSplit", "[", 
               RowBox[{"b", ",", "\"\<\\\"\>\""}], "]"}], 
              RowBox[{
              "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}]}], 
           "]"}]}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "u1", "]"}]}], "}"}]}], "]"}], ",", 
       "Null"}], "]"}]}], ";"}], "\[IndentingNewLine]", "*)"}], 
  RowBox[{
   RowBox[{
    RowBox[{"pais", "=", 
     RowBox[{"{", 
      RowBox[{
      "\"\<AR\>\"", ",", "\"\<AM\>\"", ",", "\"\<BE\>\"", ",", "\"\<BR\>\"", 
       ",", "\"\<BG\>\"", ",", "\"\<CA\>\"", ",", "\"\<CN\>\"", ",", 
       "\"\<CZ\>\"", ",", "\"\<FI\>\"", ",", "\"\<FR\>\"", ",", "\"\<DE\>\"", 
       ",", "\"\<HU\>\"", ",", "\"\<IN\>\"", ",", "\"\<IR\>\"", ",", 
       "\"\<IT\>\"", ",", "\"\<JP\>\"", ",", "\"\<KZ\>\"", ",", "\"\<KR\>\"", 
       ",", "\"\<LT\>\"", ",", "\"\<MX\>\"", ",", "\"\<NL\>\"", ",", 
       "\"\<PK\>\"", ",", "\"\<RO\>\"", ",", "\"\<RU\>\"", ",", "\"\<SK\>\"", 
       ",", "\"\<SI\>\"", ",", "\"\<ZA\>\"", ",", "\"\<ES\>\"", ",", 
       "\"\<SE\>\"", ",", "\"\<CH\>\"", ",", "\"\<UA\>\"", ",", "\"\<AE\>\"", 
       ",", "\"\<GB\>\"", ",", "\"\<TW\>\""}], "}"}]}], ";"}], 
   RowBox[{"(*", " ", 
    RowBox[{"US", " ", "excluded"}], " ", "*)"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"u6", "=", 
     RowBox[{"Table", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"u1", "=", 
         RowBox[{"Import", "[", 
          RowBox[{
           RowBox[{
           "\"\<http://www.iaea.org/PRIS/CountryStatistics/CountryDetails.\
aspx?current=\>\"", "<>", 
            SubscriptBox["pais", 
             RowBox[{
             "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]]}], ",", 
           "\"\<Data\>\""}], "]"}]}], ";", "\[IndentingNewLine]", 
        RowBox[{"u2", "=", 
         SubscriptBox["u1", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"2", ",", "1", ",", "2"}], "\[RightDoubleBracket]"}]]}], 
        ";", 
        RowBox[{"u3", "=", 
         SubscriptBox[
          RowBox[{"Drop", "[", 
           RowBox[{"u2", ",", "1"}], "]"}], 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
        ";", 
        RowBox[{"u4", "=", 
         RowBox[{"Table", "[", 
          RowBox[{
           SubscriptBox["pais", 
            RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
           ",", 
           RowBox[{"{", 
            RowBox[{"k", ",", 
             RowBox[{"Length", "[", "u3", "]"}]}], "}"}]}], "]"}]}], ";", 
        "\[IndentingNewLine]", 
        RowBox[{"If", "[", 
         RowBox[{
          RowBox[{
           RowBox[{"Length", "[", 
            RowBox[{"Dimensions", "[", "u3", "]"}], "]"}], "\[Equal]", "1"}], 
          ",", 
          RowBox[{"Prepend", "[", 
           RowBox[{"u3", ",", 
            SubscriptBox["pais", 
             RowBox[{
             "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]]}], "]"}],
           ",", 
          RowBox[{"Transpose", "[", 
           RowBox[{"Prepend", "[", 
            RowBox[{
             RowBox[{"Transpose", "[", "u3", "]"}], ",", "u4"}], "]"}], 
           "]"}]}], "]"}]}], "\[IndentingNewLine]", ",", 
       RowBox[{"{", 
        RowBox[{"i", ",", 
         RowBox[{"Length", "[", "pais", "]"}]}], "}"}]}], "]"}]}], ";"}], 
   "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"u7", "=", 
     RowBox[{"Flatten", "[", 
      RowBox[{
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{"If", "[", 
          RowBox[{
           RowBox[{
            RowBox[{"Length", "[", 
             RowBox[{"Dimensions", "[", 
              SubscriptBox["u6", 
               RowBox[{
               "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], "]"}],
              "]"}], ">", "1"}], ",", 
           SubscriptBox["u6", 
            RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
           ",", 
           RowBox[{"{", 
            SubscriptBox["u6", 
             RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
            "}"}]}], "]"}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "u6", "]"}]}], "}"}]}], "]"}], ",", "1"}], 
      "]"}]}], ";"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"u9", "=", 
     RowBox[{"Prepend", "[", 
      RowBox[{"u7", ",", 
       RowBox[{"{", 
        RowBox[{
        "\"\<pais\>\"", ",", "\"\<Name\>\"", ",", "\"\<Type\>\"", ",", 
         "\"\<Status\>\"", ",", "\"\<Location\>\"", ",", "\"\<MW\>\"", ",", 
         "\"\<Gross\>\"", ",", "\"\<Grid\>\""}], "}"}]}], "]"}]}], ";", 
    RowBox[{"Export", "[", 
     RowBox[{
      RowBox[{"path", "<>", "\"\<plants.xlsx\>\""}], ",", "u9"}], "]"}], 
    ";"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"pais", "=", 
     RowBox[{"{", "\"\<US\>\"", "}"}]}], ";", 
    RowBox[{"(*", " ", 
     RowBox[{"needed", " ", "some", " ", "hand", " ", "adjustments"}], " ", 
     "*)"}], "\[IndentingNewLine]", 
    RowBox[{"u1", "=", 
     RowBox[{"Import", "[", 
      RowBox[{
       RowBox[{
       "\"\<http://www.iaea.org/PRIS/CountryStatistics/CountryDetails.aspx?\
current=\>\"", "<>", "\"\<US\>\""}], ",", "\"\<Data\>\""}], "]"}]}], ";"}], 
   "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"u2", "=", 
     SubscriptBox["u1", 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"2", ",", "1", ",", "2"}], "\[RightDoubleBracket]"}]]}], ";", 
    RowBox[{"u3", "=", 
     SubscriptBox[
      RowBox[{"Drop", "[", 
       RowBox[{"u2", ",", "1"}], "]"}], 
      RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], ";", 
    
    RowBox[{"Export", "[", 
     RowBox[{
      RowBox[{"path", "<>", "\"\<try.xlsx\>\""}], ",", 
      RowBox[{"Prepend", "[", 
       RowBox[{"u3", ",", 
        RowBox[{"{", 
         RowBox[{
         "\"\<Name\>\"", ",", "\"\<Type\>\"", ",", "\"\<Status\>\"", ",", 
          "\"\<Location\>\"", ",", "\"\<MW\>\"", ",", "\"\<Gross\>\"", ",", 
          "\"\<Grid\>\""}], "}"}]}], "]"}]}], "]"}], ";"}]}]}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.5836127162245398`*^9, 3.583612741986457*^9}, {
   3.583614528618641*^9, 3.583614539825461*^9}, 3.58361679346964*^9, {
   3.583624199532055*^9, 3.5836242044496202`*^9}, {3.583624400751464*^9, 
   3.583624411214859*^9}, 3.583625830402484*^9, {3.583713658797365*^9, 
   3.583713663035864*^9}, {3.5837136995165663`*^9, 3.583713706954427*^9}, {
   3.583714001407909*^9, 3.583714001734251*^9}}]
}, Closed]],

Cell[CellGroupData[{

Cell["Grabbing plant data", "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.583611516717*^9, 3.583611530415022*^9}, {
  3.583614519050651*^9, 3.583614539825307*^9}, {3.583625834424859*^9, 
  3.5836258478776073`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"p1", "=", 
   SubscriptBox[
    RowBox[{"Import", "[", 
     RowBox[{"path", "<>", "\"\<plants.xlsx\>\""}], "]"}], 
    RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], ";", 
  RowBox[{"p2", "=", 
   RowBox[{"Table", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       SubscriptBox["p1", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
       RowBox[{"StringTrim", "[", 
        SubscriptBox["p1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]}], "}"}],
      ",", 
     RowBox[{"{", 
      RowBox[{"i", ",", 
       RowBox[{"Length", "[", "p1", "]"}]}], "}"}]}], "]"}]}], ";"}]], "Input",\

 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.583616708301725*^9, 3.58361674260891*^9}, {
   3.583616840182235*^9, 3.583616916553398*^9}, {3.583624419459243*^9, 
   3.5836244229472237`*^9}, 3.583625847877932*^9, {3.583714073646307*^9, 
   3.583714076014744*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"bozo", "[", "k_", "]"}], ":=", 
   RowBox[{"Module", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
      "b1", ",", "a", ",", "a1", ",", "a2", ",", "a3", ",", "a4", ",", "a5", 
       ",", "a6", ",", "a8", ",", "a9", ",", "a10", ",", "a11", ",", "x1", 
       ",", "nom", ",", "d"}], "}"}], ",", 
     RowBox[{
      RowBox[{"b1", "=", 
       RowBox[{"Import", "[", 
        RowBox[{
         RowBox[{"pato", "<>", 
          RowBox[{"ToString", "[", "k", "]"}]}], ",", "\"\<Lines\>\""}], 
        "]"}]}], ";", 
      RowBox[{"nom", "=", 
       RowBox[{"DeleteCases", "[", 
        RowBox[{
         RowBox[{"Table", "[", 
          RowBox[{
           RowBox[{
            RowBox[{"a", "=", 
             RowBox[{"StringPosition", "[", 
              RowBox[{
               SubscriptBox["b1", 
                RowBox[{
                "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], ",", 
               "\"\<lblReactorName\>\""}], "]"}]}], ";", 
            RowBox[{"If", "[", 
             RowBox[{
              RowBox[{
               RowBox[{"Length", "[", "a", "]"}], ">", "0"}], ",", 
              RowBox[{
               RowBox[{"d", "=", 
                SubscriptBox[
                 RowBox[{"StringSplit", "[", 
                  RowBox[{
                   SubscriptBox["b1", 
                    RowBox[{
                    "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
                   ",", "\"\<bottom\\\"><b>\>\""}], "]"}], 
                 RowBox[{
                 "\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]]}], 
               ";", 
               SubscriptBox[
                RowBox[{"StringSplit", "[", 
                 RowBox[{"d", ",", "\"\<</b>\>\""}], "]"}], 
                RowBox[{
                "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}]}], 
             "]"}]}], ",", 
           RowBox[{"{", 
            RowBox[{"i", ",", 
             RowBox[{"Length", "[", "b1", "]"}]}], "}"}]}], "]"}], ",", 
         "Null"}], "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"If", "[", 
       RowBox[{
        RowBox[{"nom", "\[NotEqual]", 
         RowBox[{"{", "}"}]}], ",", 
        RowBox[{
         RowBox[{"Export", "[", 
          RowBox[{
           RowBox[{"path", "<>", "\"\<try.html\>\""}], ",", "b1", ",", 
           "\"\<Lines\>\""}], "]"}], ";", 
         RowBox[{"x1", "=", 
          SubscriptBox[
           RowBox[{"Import", "[", 
            RowBox[{
             RowBox[{"path", "<>", "\"\<try.html\>\""}], ",", 
             "\"\<Data\>\""}], "]"}], 
           RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]]}], 
         ";", "\[IndentingNewLine]", 
         RowBox[{"a1", "=", 
          RowBox[{"StringTrim", "[", 
           SubscriptBox["x1", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"1", ",", "1", ",", "2"}], "\[RightDoubleBracket]"}]], 
           "]"}]}], ";", 
         RowBox[{"a2", "=", 
          RowBox[{"ToExpression", "[", 
           SubscriptBox[
            RowBox[{"StringSplit", "[", 
             RowBox[{
              SubscriptBox["x1", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"1", ",", "1", ",", "4"}], "\[RightDoubleBracket]"}]],
               ",", "\"\< MW\>\""}], "]"}], 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}]}], 
         ";", "\[IndentingNewLine]", 
         RowBox[{"a3", "=", 
          RowBox[{"Append", "[", 
           RowBox[{
            SubscriptBox["x1", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"1", ",", "1", ",", "6"}], "\[RightDoubleBracket]"}]], 
            ",", 
            RowBox[{"If", "[", 
             RowBox[{
              RowBox[{
               RowBox[{"Length", "[", 
                SubscriptBox["x1", 
                 RowBox[{"\[LeftDoubleBracket]", 
                  RowBox[{"1", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], 
               ">", "7"}], ",", 
              SubscriptBox[
               RowBox[{"DeleteCases", "[", 
                RowBox[{
                 SubscriptBox["x1", 
                  RowBox[{"\[LeftDoubleBracket]", 
                   RowBox[{"1", ",", "1", ",", "8"}], 
                   "\[RightDoubleBracket]"}]], ",", "\"\< \>\""}], "]"}], 
               RowBox[{
               "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], ",", 
              "\"\<31 Dec, 2099\>\""}], "]"}]}], "]"}]}], ";", 
         "\[IndentingNewLine]", 
         RowBox[{"a4", "=", 
          RowBox[{"Table", "[", 
           RowBox[{
            RowBox[{"DateString", "[", 
             RowBox[{
              RowBox[{"DateList", "[", 
               RowBox[{"StringReplace", "[", 
                RowBox[{
                 SubscriptBox["a3", 
                  RowBox[{
                  "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
                 ",", 
                 RowBox[{"\"\<N/A\>\"", "\[Rule]", "\"\<31 Dec, 2099\>\""}]}],
                 "]"}], "]"}], ",", 
              RowBox[{"{", 
               RowBox[{
               "\"\<Year\>\"", ",", "\"\</\>\"", ",", "\"\<Month\>\"", ",", 
                "\"\</\>\"", ",", "\"\<Day\>\""}], "}"}]}], "]"}], ",", 
            RowBox[{"{", 
             RowBox[{"i", ",", 
              RowBox[{"Length", "[", "a3", "]"}]}], "}"}]}], "]"}]}], ";", 
         "\[IndentingNewLine]", 
         RowBox[{"a5", "=", 
          RowBox[{"Flatten", "[", 
           RowBox[{"{", 
            RowBox[{
             SubscriptBox["nom", 
              RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]],
              ",", "a1", ",", "a2"}], "}"}], "]"}]}], ";", 
         "\[IndentingNewLine]", 
         RowBox[{"a6", "=", 
          RowBox[{"Join", "[", 
           RowBox[{"a5", ",", "a4"}], "]"}]}], ";", "\[IndentingNewLine]", 
         RowBox[{"a10", "=", 
          RowBox[{"If", "[", 
           RowBox[{
            RowBox[{
             RowBox[{"Length", "[", 
              SubscriptBox["x1", 
               RowBox[{"\[LeftDoubleBracket]", 
                RowBox[{"1", ",", "2", ",", "2"}], "\[RightDoubleBracket]"}]],
               "]"}], ">", "1"}], ",", 
            RowBox[{
             RowBox[{"a11", "=", 
              SubscriptBox[
               RowBox[{"Drop", "[", 
                RowBox[{
                 SubscriptBox["x1", 
                  RowBox[{"\[LeftDoubleBracket]", 
                   RowBox[{"1", ",", "2", ",", "2"}], 
                   "\[RightDoubleBracket]"}]], ",", "1"}], "]"}], 
               RowBox[{
               "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], ";", 
             RowBox[{"a8", "=", 
              RowBox[{"Select", "[", 
               RowBox[{"a11", ",", 
                RowBox[{
                 RowBox[{
                  RowBox[{"Length", "[", "#", "]"}], "\[Equal]", "9"}], " ", 
                 "&"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
             RowBox[{"If", "[", 
              RowBox[{
               RowBox[{
                RowBox[{"Length", "[", "a8", "]"}], ">", "1"}], ",", 
               RowBox[{
                RowBox[{"a9", "=", 
                 RowBox[{"Table", "[", 
                  RowBox[{
                   SubscriptBox["nom", 
                    RowBox[{
                    "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
                   ",", 
                   RowBox[{"{", 
                    RowBox[{"i", ",", 
                    RowBox[{"Length", "[", "a8", "]"}]}], "}"}]}], "]"}]}], 
                ";", "\[IndentingNewLine]", 
                RowBox[{"Transpose", "[", 
                 RowBox[{"Prepend", "[", 
                  RowBox[{
                   RowBox[{"Transpose", "[", "a8", "]"}], ",", "a9"}], "]"}], 
                 "]"}]}], ",", 
               RowBox[{"{", "}"}]}], "]"}]}], ",", 
            RowBox[{"{", "}"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
         RowBox[{"{", 
          RowBox[{"a6", ",", "a10"}], "}"}]}]}], "]"}]}]}], "]"}]}], 
  ";"}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.583618532532251*^9, 3.583618553928361*^9}, 
   3.5836187154432287`*^9, {3.583618931696405*^9, 3.583618939036278*^9}, {
   3.583619061887632*^9, 3.583619062979556*^9}, 3.583625847878104*^9, {
   3.583714020749032*^9, 3.583714058469246*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"t1", "=", 
   RowBox[{"DeleteCases", "[", 
    RowBox[{
     RowBox[{"Table", "[", 
      RowBox[{
       RowBox[{"bozo", "[", "k", "]"}], ",", 
       RowBox[{"{", 
        RowBox[{"k", ",", "999"}], "}"}]}], "]"}], ",", "Null"}], "]"}]}], 
  ";"}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{3.583714245174829*^9, 3.583715763774858*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"d1", "=", 
   RowBox[{"Import", "[", 
    RowBox[{
     RowBox[{"path", "<>", "\"\<FR.html\>\""}], ",", "\"\<Lines\>\""}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"d2", "=", 
   RowBox[{"DeleteCases", "[", 
    RowBox[{
     RowBox[{"Table", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"a", "=", 
         RowBox[{"StringPosition", "[", 
          RowBox[{
           SubscriptBox["d1", 
            RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
           ",", "\"\<aspx?current=\>\""}], "]"}]}], ";", 
        RowBox[{"If", "[", 
         RowBox[{
          RowBox[{
           RowBox[{"Length", "[", "a", "]"}], ">", "0"}], ",", 
          "\[IndentingNewLine]", 
          RowBox[{
           RowBox[{"b", "=", 
            SubscriptBox[
             RowBox[{"StringSplit", "[", 
              RowBox[{
               SubscriptBox["d1", 
                RowBox[{
                "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], ",", 
               "\"\<current=\>\""}], "]"}], 
             RowBox[{
             "\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]]}], ";", 
           RowBox[{"d", "=", 
            SubscriptBox[
             RowBox[{"StringSplit", "[", 
              RowBox[{"b", ",", "\"\<\\\"><span\>\""}], "]"}], 
             RowBox[{
             "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], ";", 
           RowBox[{"f", "=", 
            SubscriptBox[
             RowBox[{"StringSplit", "[", 
              RowBox[{"b", ",", "\"\<class=\\\"s1\\\">\>\""}], "]"}], 
             RowBox[{
             "\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]]}], ";", 
           RowBox[{"{", 
            RowBox[{
             SubscriptBox[
              RowBox[{"StringSplit", "[", 
               RowBox[{"f", ",", "\"\<</span\>\""}], "]"}], 
              RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]],
              ",", "d"}], "}"}]}]}], "]"}]}], ",", 
       RowBox[{"{", 
        RowBox[{"i", ",", 
         RowBox[{"Length", "[", "d1", "]"}]}], "}"}]}], "]"}], ",", "Null"}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"frlist", "=", 
   SubscriptBox["d2", 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], ";", 
  RowBox[{"(*", " ", 
   RowBox[{"do", " ", "same", " ", "with", " ", "US"}], " ", "*)"}], 
  RowBox[{"biglist", "=", 
   RowBox[{"Union", "[", 
    RowBox[{"frlist", ",", "usalist"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"t1", "=", 
   RowBox[{"Table", "[", 
    RowBox[{
     RowBox[{"bozo", "[", 
      SubscriptBox["biglist", 
       RowBox[{"\[LeftDoubleBracket]", "k", "\[RightDoubleBracket]"}]], "]"}],
      ",", 
     RowBox[{"{", 
      RowBox[{"k", ",", 
       RowBox[{"Length", "[", "biglist", "]"}]}], "}"}]}], "]"}]}], 
  ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.582535891043157*^9, 3.582535902673501*^9}, {
   3.582588974698645*^9, 3.58258897482759*^9}, {3.582590723036467*^9, 
   3.582590723604272*^9}, {3.583102156775346*^9, 3.583102156886072*^9}, {
   3.583573850850518*^9, 3.583573851274941*^9}, {3.583575687283554*^9, 
   3.583575687947596*^9}, 3.583625220564472*^9, {3.5837141116287613`*^9, 
   3.583714145449854*^9}, 3.583714224509687*^9, {3.58371427409552*^9, 
   3.583714287072205*^9}, {3.583714351058714*^9, 3.583714364204425*^9}, {
   3.5837153316882057`*^9, 3.583715332036891*^9}, 3.5837157637749157`*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"v1", "=", 
   SubscriptBox["t1", 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"v2", "=", 
   RowBox[{"Table", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"a", "=", 
       RowBox[{"Select", "[", 
        RowBox[{"p2", ",", 
         RowBox[{
          RowBox[{
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]], 
           "\[Equal]", 
           SubscriptBox["v1", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]]}], " ", 
          "&"}]}], "]"}]}], ";", 
      RowBox[{"Prepend", "[", 
       RowBox[{
        SubscriptBox["v1", 
         RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], ",", 
        RowBox[{"If", "[", 
         RowBox[{
          RowBox[{"a", "\[NotEqual]", 
           RowBox[{"{", "}"}]}], ",", 
          SubscriptBox["a", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"1", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
          "\"\<NAA\>\""}], "]"}]}], "]"}]}], ",", 
     RowBox[{"{", 
      RowBox[{"i", ",", 
       RowBox[{"Length", "[", "v1", "]"}]}], "}"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"v3", "=", 
   RowBox[{"Select", "[", 
    RowBox[{"v2", ",", 
     RowBox[{
      RowBox[{
       SubscriptBox["#", 
        RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
       "\[NotEqual]", "\"\<NAA\>\""}], "&"}]}], "]"}]}], ";", 
  RowBox[{"v4", "=", 
   RowBox[{"Prepend", "[", 
    RowBox[{"v3", ",", 
     RowBox[{"{", 
      RowBox[{
      "\"\<Pais\>\"", ",", "\"\<Plant\>\"", ",", " ", "\"\<Type\>\"", ",", 
       "\"\<Model\>\"", ",", " ", "\"\<Owner\>\"", ",", "\"\<Operator\>\"", 
       ",", "\"\<Net MW\>\"", ",", "\"\<Design MW\>\"", ",", 
       "\"\<Gross MW\>\"", ",", "\"\<Therm MW\>\"", ",", "\"\<Start\>\"", 
       ",", "\"\<Critical\>\"", ",", "\"\<GRid\>\"", ",", "\"\<Operation\>\"",
        " ", ",", "\"\<Shutdown\>\""}], "}"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"Export", "[", 
    RowBox[{
     RowBox[{"path", "<>", "\"\<PRIS2.xlsx\>\""}], ",", "v4"}], "]"}], ";"}], 
  "\[IndentingNewLine]", 
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{
    "in", " ", "excel", " ", "i", " ", "need", " ", "to", " ", "copy", " ", 
     "dates", " ", "to", " ", "text", " ", "editor", " ", "and", " ", "paste",
      " ", "back", " ", "to", " ", "force", " ", "automatic", " ", "dating"}],
     ",", " ", 
    RowBox[{
    "then", " ", "mathematica", " ", "imports", " ", "them", " ", "well", " ",
      "sorted", " ", "by", " ", "construction", " ", "start"}]}], " ", 
   "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"t3", "=", 
   RowBox[{"Prepend", "[", 
    RowBox[{
     RowBox[{"Flatten", "[", 
      RowBox[{
       SubscriptBox["t1", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], ",", "1"}], 
      "]"}], ",", 
     RowBox[{"{", 
      RowBox[{
      "\"\<Plant\>\"", ",", " ", "\"\<Year\>\"", ",", "\"\<GWh\>\"", ",", 
       " ", "\"\<Power\>\"", ",", "\"\<Hours\>\"", ",", "\"\<OF\>\"", ",", 
       "\"\<AF\>\"", ",", "\"\<Cum AF\>\"", ",", "\"\<LF\>\"", ",", 
       "\"\<Cum LF\>\""}], "}"}]}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\<PRIS2.csv.bz2\>\""}], ",", "t3"}], "]"}], ";", 
  
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{
     RowBox[{
     "i", " ", "did", " ", "that", " ", "to", " ", "merge", " ", "f1"}], "=", 
     
     RowBox[{"Import", "[", 
      RowBox[{"path", "<>", "\"\<PRIS.csv.bz2\>\""}], "]"}]}], ";", 
    RowBox[{"f2", "=", 
     RowBox[{"Join", "[", 
      RowBox[{"f1", ",", 
       RowBox[{"Drop", "[", 
        RowBox[{"t3", ",", "1"}], "]"}]}], "]"}]}], ";", 
    RowBox[{"Export", "[", 
     RowBox[{
      RowBox[{"path", "<>", "\"\<PRIS.csv.bz2\>\""}], ",", "f2"}], "]"}], 
    ";"}], " ", "*)"}]}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.583623707048409*^9, 3.583623711104405*^9}, {
   3.583623742647827*^9, 3.583623807883223*^9}, {3.58362385381456*^9, 
   3.583623896469783*^9}, {3.583623956715246*^9, 3.5836240887250643`*^9}, {
   3.583624549501354*^9, 3.583624720248186*^9}, {3.583624758994647*^9, 
   3.583624842461142*^9}, {3.583624974261701*^9, 3.583624974516814*^9}, {
   3.583625522610114*^9, 3.583625523363245*^9}, {3.583625718729124*^9, 
   3.583625719043394*^9}, 3.583625847878296*^9, 3.5837142355298758`*^9, {
   3.583714524168975*^9, 3.583714525124598*^9}, {3.583715587807024*^9, 
   3.58371558818981*^9}, {3.5837157374691753`*^9, 3.583715749896145*^9}}]
}, Closed]],

Cell[CellGroupData[{

Cell["Capacity Factor Graf", "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.5825909746928873`*^9, 3.582590988738859*^9}, 
   3.583017160380748*^9, {3.583715664984436*^9, 3.583715665852565*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(*", " ", 
   RowBox[{
   "using", " ", "PRIS", " ", "yearly", " ", "plant", " ", "data", " ", "on", 
    " ", "output"}], " ", "*)"}], "\[IndentingNewLine]", 
  RowBox[{
   RowBox[{"t3", "=", 
    RowBox[{"Import", "[", 
     RowBox[{"path", "<>", "\"\<edfCF.csv.bz2\>\""}], "]"}]}], ";", 
   RowBox[{"(*", " ", 
    RowBox[{
     RowBox[{"Export", "[", 
      RowBox[{
       RowBox[{"path", "<>", "\"\<USACF.csv.bz2\>\""}], ",", 
       RowBox[{"Prepend", "[", 
        RowBox[{"t3", ",", 
         RowBox[{"{", 
          RowBox[{
          "\"\<Year\>\"", ",", "\"\<MW\>\"", ",", "\"\<GWh\>\"", ",", 
           "\"\<Unit\>\""}], "}"}]}], "]"}]}], "]"}], ";;"}], " ", "*)"}], 
   "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"plants", "=", 
     SubscriptBox[
      RowBox[{"Tally", "[", 
       SubscriptBox["t3", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", "4"}], "\[RightDoubleBracket]"}]], "]"}], 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]]}], ";", 
    RowBox[{"Length", "[", "plants", "]"}]}]}]}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.582459565349662*^9, 3.582459582648397*^9}, {
   3.5824596298298683`*^9, 3.582459630468932*^9}, {3.582536631184696*^9, 
   3.582536640005293*^9}, {3.5825399747565327`*^9, 3.582539975463132*^9}, 
   3.582587515625689*^9, {3.582587576002549*^9, 3.582587577148888*^9}, {
   3.582588263216354*^9, 3.582588276249938*^9}, 3.582589032829234*^9, 
   3.582590732210219*^9, {3.582590849750889*^9, 3.582590858604553*^9}, {
   3.582590909932859*^9, 3.582590934421831*^9}, 3.582590967970913*^9, {
   3.582591281865727*^9, 3.582591292624654*^9}, {3.5830568479511023`*^9, 
   3.5830568523411417`*^9}, {3.589873239557197*^9, 3.589873251007671*^9}, {
   3.590823359789495*^9, 3.590823360614539*^9}}],

Cell[BoxData["72"], "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{3.58259128740127*^9, 3.58301716038104*^9, 
  3.583056853781516*^9, 3.5898725754209266`*^9, 3.590823374443437*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"in", "=", 
   SubscriptBox[
    RowBox[{"Select", "[", 
     RowBox[{"t3", ",", 
      RowBox[{
       RowBox[{
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
        "\[Equal]", "2012"}], " ", "&"}]}], "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"-", "1"}]}], "\[RightDoubleBracket]"}]]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Print", "[", 
   RowBox[{
    RowBox[{"Length", "[", "in", "]"}], ",", "\"\< reactors, totaling \>\"", 
    ",", 
    FractionBox[
     RowBox[{"Total", "[", 
      SubscriptBox[
       RowBox[{"Select", "[", 
        RowBox[{"t3", ",", 
         RowBox[{
          RowBox[{
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           "\[Equal]", "2012"}], " ", "&"}]}], "]"}], 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], 
     "1000."], ",", "\"\< GW\>\""}], "]"}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"out", "=", 
   RowBox[{"Complement", "[", 
    RowBox[{"plants", ",", "in"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"t3in", "=", 
   RowBox[{"Select", "[", 
    RowBox[{"t3", ",", 
     RowBox[{
      RowBox[{"MemberQ", "[", 
       RowBox[{"in", ",", 
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "]"}], " ", 
      "&"}]}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"t3out", "=", 
   RowBox[{"Select", "[", 
    RowBox[{"t3", ",", 
     RowBox[{
      RowBox[{"MemberQ", "[", 
       RowBox[{"out", ",", 
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "]"}], " ", 
      "&"}]}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"jahrin", "=", 
   RowBox[{"Sort", "[", 
    SubscriptBox[
     RowBox[{"Tally", "[", 
      SubscriptBox["t3in", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"t4in", "=", 
   RowBox[{"Table", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"v1", "=", 
       RowBox[{"Select", "[", 
        RowBox[{"t3in", ",", 
         RowBox[{
          RowBox[{
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           "\[Equal]", 
           SubscriptBox["jahrin", 
            RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]]}],
           " ", "&"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
      RowBox[{"{", 
       RowBox[{
        SubscriptBox["jahrin", 
         RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], ",", 
        FractionBox[
         RowBox[{"100", "*", 
          RowBox[{"Total", "[", 
           SubscriptBox["v1", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}]}], 
         RowBox[{
          RowBox[{"Max", "[", 
           RowBox[{"1", ",", 
            RowBox[{"Total", "[", 
             SubscriptBox["v1", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]}],
            "]"}], "*", "8.76"}]]}], "}"}]}], ",", 
     RowBox[{"{", 
      RowBox[{"i", ",", "2", ",", 
       RowBox[{"Length", "[", "jahrin", "]"}]}], "}"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{"jahrout", "=", 
     RowBox[{"Sort", "[", 
      SubscriptBox[
       RowBox[{"Tally", "[", 
        SubscriptBox["t3out", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}]}], ";", 
    "\[IndentingNewLine]", 
    RowBox[{"t4out", "=", 
     RowBox[{"Table", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"v1", "=", 
         RowBox[{"Select", "[", 
          RowBox[{"t3out", ",", 
           RowBox[{
            RowBox[{
             SubscriptBox["#", 
              RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]],
              "\[Equal]", 
             SubscriptBox["jahrout", 
              RowBox[{
              "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]]}], " ", 
            "&"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
        RowBox[{"{", 
         RowBox[{
          SubscriptBox["jahrout", 
           RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
          ",", 
          FractionBox[
           RowBox[{"100", "*", 
            RowBox[{"Total", "[", 
             SubscriptBox["v1", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}]}], 
           RowBox[{
            RowBox[{"Max", "[", 
             RowBox[{"1", ",", 
              RowBox[{"Total", "[", 
               SubscriptBox["v1", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], 
               "]"}]}], "]"}], "*", "8.76"}]]}], "}"}]}], ",", 
       RowBox[{"{", 
        RowBox[{"i", ",", "2", ",", 
         RowBox[{"Length", "[", "jahrout", "]"}]}], "}"}]}], "]"}]}], ";", 
    "\[IndentingNewLine]", 
    RowBox[{"g1out", "=", 
     RowBox[{"ListPlot", "[", 
      RowBox[{"t4out", ",", 
       RowBox[{"Joined", "\[Rule]", "True"}], ",", 
       RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
       RowBox[{"PlotStyle", "->", 
        RowBox[{"{", "Black", "}"}]}], ",", 
       RowBox[{"Frame", "\[Rule]", "False"}], ",", 
       RowBox[{"ImageSize", "\[Rule]", "600"}], ",", 
       RowBox[{"PlotRange", "\[Rule]", "All"}]}], "]"}]}], ";", " ", 
    "\[IndentingNewLine]", "\[IndentingNewLine]", 
    RowBox[{
     RowBox[{"Table", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"v1", "=", 
         RowBox[{"Select", "[", 
          RowBox[{"t3in", ",", 
           RowBox[{
            RowBox[{
             SubscriptBox["#", 
              RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]],
              "\[Equal]", 
             SubscriptBox["jahrin", 
              RowBox[{
              "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]]}], " ", 
            "&"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
        RowBox[{"{", 
         RowBox[{
          SubscriptBox["jahrin", 
           RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
          ",", 
          FractionBox[
           RowBox[{"Total", "[", 
            SubscriptBox["v1", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}], 
           "1000"], ",", 
          FractionBox[
           RowBox[{"Total", "[", 
            SubscriptBox["v1", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], 
           "1000"]}], "}"}]}], ",", 
       RowBox[{"{", 
        RowBox[{"i", ",", "2", ",", 
         RowBox[{"Length", "[", "jahrin", "]"}]}], "}"}]}], "]"}], "//", 
     "TableForm"}]}], "\[IndentingNewLine]", "*)"}]}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.582458590230303*^9, 3.5824586923278*^9}, {
   3.582458750244327*^9, 3.582458762881537*^9}, {3.582458855693635*^9, 
   3.582458918324957*^9}, {3.582458951777109*^9, 3.5824589594048357`*^9}, {
   3.5824591080480547`*^9, 3.5824591083485603`*^9}, {3.582459213366663*^9, 
   3.5824592247710457`*^9}, {3.582459384353017*^9, 3.582459435619228*^9}, {
   3.5824595069010468`*^9, 3.58245951875921*^9}, {3.582459618077465*^9, 
   3.582459636346533*^9}, {3.5825876008149233`*^9, 3.582587607049803*^9}, {
   3.5825878609792356`*^9, 3.5825879127030993`*^9}, {3.582587950037512*^9, 
   3.582587965716489*^9}, {3.582590915592923*^9, 3.582590918038588*^9}, 
   3.582590967970971*^9, {3.582591298802904*^9, 3.582591301061989*^9}, {
   3.5825917294695787`*^9, 3.5825917401923103`*^9}, 3.5825919181016617`*^9, {
   3.582592230329893*^9, 3.582592254368595*^9}, 3.5825922941864347`*^9, 
   3.582592468283823*^9, 3.5898726560735774`*^9, 3.5898728568624644`*^9, 
   3.589872995368832*^9, {3.5908234164133797`*^9, 3.5908234173919687`*^9}}]
}, Open  ]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
  "58", "\[InvisibleSpace]", "\<\" reactors, totaling \"\>", 
   "\[InvisibleSpace]", "63.13`", "\[InvisibleSpace]", "\<\" GW\"\>"}],
  SequenceForm[58, " reactors, totaling ", 63.13, " GW"],
  Editable->False]], "Print",
 CellChangeTimes->{3.5898725796485806`*^9, 3.589872656666381*^9, 
  3.589872857470868*^9, 3.589872995665234*^9, 3.590823376817155*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"(*", " ", 
   RowBox[{
   "checking", " ", "that", " ", "fixed", " ", "sample", " ", "of", " ", 
    "active", " ", "plants", " ", "today", " ", "is", " ", "no", " ", 
    "different", " ", "from", " ", "the", " ", "sample", " ", "of", " ", 
    "recorded", " ", "plants", " ", "each", " ", "year"}], " ", "*)"}], 
  "\[IndentingNewLine]", 
  RowBox[{
   RowBox[{
    RowBox[{"f1", "=", 
     RowBox[{"ListPlot", "[", 
      RowBox[{
       RowBox[{"Table", "[", 
        RowBox[{
         RowBox[{
          RowBox[{"v1", "=", 
           RowBox[{"Select", "[", 
            RowBox[{"t3", ",", 
             RowBox[{
              RowBox[{
               SubscriptBox["#", 
                RowBox[{
                "\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
               "\[Equal]", 
               SubscriptBox["jahrin", 
                RowBox[{
                "\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]]}], 
              " ", "&"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
          RowBox[{"{", 
           RowBox[{
            SubscriptBox["jahrin", 
             RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], 
            ",", 
            FractionBox[
             RowBox[{"100", "*", 
              RowBox[{"Total", "[", 
               SubscriptBox["v1", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], 
               "]"}]}], 
             RowBox[{
              RowBox[{"Max", "[", 
               RowBox[{"1", ",", 
                RowBox[{"Total", "[", 
                 SubscriptBox["v1", 
                  RowBox[{"\[LeftDoubleBracket]", 
                   RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], 
                 "]"}]}], "]"}], "*", "8.76"}]]}], "}"}]}], ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", "2", ",", 
           RowBox[{"Length", "[", "jahrin", "]"}]}], "}"}]}], "]"}], ",", 
       RowBox[{"Joined", "\[Rule]", "True"}], ",", 
       RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
       RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
       RowBox[{"ImageSize", "\[Rule]", "700"}], ",", 
       RowBox[{"PlotStyle", "->", 
        RowBox[{"{", "Red", "}"}]}]}], "]"}]}], ";"}], "\[IndentingNewLine]", 
   
   RowBox[{
    RowBox[{"f2", "=", 
     RowBox[{"ListPlot", "[", 
      RowBox[{"t4in", ",", 
       RowBox[{"PlotStyle", "->", 
        RowBox[{"{", "Black", "}"}]}], ",", 
       RowBox[{"Joined", "\[Rule]", "True"}], ",", 
       RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
       RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
       RowBox[{"ImageSize", "\[Rule]", "700"}]}], "]"}]}], ";"}], 
   "\[IndentingNewLine]", 
   RowBox[{"Show", "[", 
    RowBox[{"f1", ",", "f2"}], "]"}]}]}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.582591486900429*^9, 3.582591609157117*^9}, {
   3.58259164779994*^9, 3.5825916711705847`*^9}, {3.582591770082367*^9, 
   3.582591801916286*^9}, {3.5825919727900333`*^9, 3.582592020407372*^9}, 
   3.583017160381236*^9, {3.5898727058534966`*^9, 3.589872709004717*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"lego", "=", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"Style", "[", 
        RowBox[{"\"\<CF (%)\>\"", ",", "Black"}], "]"}], ",", 
       "\"\<                                                                  \
                                                                \>\"", ",", 
       RowBox[{"Style", "[", 
        RowBox[{"\"\<Capacity (GW)\>\"", ",", "Gray"}], "]"}]}], "}"}], "}"}],
     "//", "TableForm"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"g0", "=", 
    RowBox[{"ListPlot", "[", 
     RowBox[{"t4in", ",", 
      RowBox[{"Joined", "\[Rule]", "True"}], ",", 
      RowBox[{"PlotStyle", "->", 
       RowBox[{"{", "Black", "}"}]}], ",", 
      RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
      RowBox[{"PlotLabel", "\[Rule]", "lego"}]}], "]"}]}], ";"}], 
  RowBox[{"(*", " ", "CF", " ", "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"g1in", "=", 
   RowBox[{"Show", "[", 
    RowBox[{"g0", ",", 
     RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
     RowBox[{"GridLines", "->", 
      RowBox[{"{", 
       RowBox[{"None", ",", "Automatic"}], "}"}]}], ",", 
     RowBox[{"GridLinesStyle", "\[Rule]", 
      RowBox[{"Directive", "[", 
       RowBox[{"LightGray", ",", "Dashed"}], "]"}]}], ",", 
     RowBox[{"TextStyle", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
        RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], ",", 
     RowBox[{"ImagePadding", "\[Rule]", "25"}], ",", 
     RowBox[{"ImageSize", "\[Rule]", "700"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"t5in", "=", 
   RowBox[{"Table", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"v1", "=", 
       RowBox[{"Select", "[", 
        RowBox[{"t3in", ",", 
         RowBox[{
          RowBox[{
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
           "\[Equal]", 
           SubscriptBox["jahrin", 
            RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]]}],
           " ", "&"}]}], "]"}]}], ";", 
      RowBox[{"{", 
       RowBox[{
        SubscriptBox["jahrin", 
         RowBox[{"\[LeftDoubleBracket]", "i", "\[RightDoubleBracket]"}]], ",", 
        FractionBox[
         RowBox[{"Total", "[", 
          SubscriptBox["v1", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], 
         "1000"]}], "}"}]}], ",", 
     RowBox[{"{", 
      RowBox[{"i", ",", "2", ",", 
       RowBox[{"Length", "[", "jahrin", "]"}]}], "}"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"g1", "=", 
   RowBox[{"ListPlot", "[", 
    RowBox[{"t5in", ",", 
     RowBox[{"Joined", "\[Rule]", "True"}], ",", 
     RowBox[{"PlotStyle", "->", 
      RowBox[{"{", "Gray", "}"}]}], ",", 
     RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
     RowBox[{"Frame", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{"False", ",", "False", ",", "False", ",", "True"}], "}"}]}], 
     ",", 
     RowBox[{"FrameTicks", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{"None", ",", "None", ",", "None", ",", "All"}], "}"}]}], ",", 
     RowBox[{"FrameStyle", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{"Automatic", ",", "Automatic", ",", "Automatic", ",", "Gray"}],
        "}"}]}]}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"g2in", "=", 
    RowBox[{"Show", "[", 
     RowBox[{"g1", ",", 
      RowBox[{"ImagePadding", "\[Rule]", "25"}], ",", 
      RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
      RowBox[{"ImageSize", "\[Rule]", "700"}], ",", 
      RowBox[{"TextStyle", "\[Rule]", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
         RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}]}], "]"}]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{"size", " ", "MW"}], " ", "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"g2", "=", 
   RowBox[{"Overlay", "[", 
    RowBox[{"{", 
     RowBox[{"g2in", ",", "g1in"}], "}"}], "]"}]}], ";", 
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\</figures/FRCFMW.eps\>\""}], ",", "g2"}], "]"}],
   ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.582587973555468*^9, 3.582588035979374*^9}, 
   3.582588088281975*^9, {3.5825883135065107`*^9, 3.582588350892878*^9}, {
   3.582588619450572*^9, 3.582588794877673*^9}, {3.5825890578899107`*^9, 
   3.582589066597083*^9}, {3.582589096925457*^9, 3.582589145015685*^9}, {
   3.582589231938911*^9, 3.582589275500476*^9}, {3.5825893193252983`*^9, 
   3.582589360136249*^9}, {3.5825895743417253`*^9, 3.582589616972156*^9}, {
   3.58258964843748*^9, 3.582589671494841*^9}, {3.58259030488418*^9, 
   3.582590382845134*^9}, {3.582590421370286*^9, 3.582590464771544*^9}, {
   3.5825905423044662`*^9, 3.582590602671352*^9}, {3.582590659972393*^9, 
   3.582590674981844*^9}, {3.582590744354375*^9, 3.58259077695564*^9}, 
   3.582590967971034*^9, {3.582592389011167*^9, 3.582592402662225*^9}, {
   3.5898727894544325`*^9, 3.5898728306542964`*^9}, {3.590823449329185*^9, 
   3.590823467300211*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell["Construction Time & per MW", "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.5825909746928873`*^9, 3.582590988738859*^9}, {
   3.583017160380748*^9, 3.583017182374592*^9}, {3.583026933504541*^9, 
   3.583026934260186*^9}, 3.583026969069088*^9, {3.584257004104261*^9, 
   3.584257004790221*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"z1", "=", 
   SubscriptBox["z0", 
    RowBox[{"\[LeftDoubleBracket]", "6", "\[RightDoubleBracket]"}]]}], ";", 
  SubscriptBox["z1", 
   RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
  RowBox[{"(*", " ", 
   RowBox[{
   "all", " ", "of", " ", "these", " ", "go", " ", "into", " ", "the", " ", 
    "slides"}], " ", "*)"}]}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.5836258978148537`*^9, 3.583625905401237*^9}, {
   3.5836260947873077`*^9, 3.583626125519697*^9}, 3.583715581094027*^9, 
   3.5838068149248123`*^9, {3.5902044410752707`*^9, 3.590204449071952*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"\<\"Pais\"\>", ",", "\<\"Plant\"\>", ",", "\<\"Type\"\>", 
   ",", "\<\"Model\"\>", ",", "\<\"Owner\"\>", ",", "\<\"Operator\"\>", 
   ",", "\<\"Net MW\"\>", ",", "\<\"Design MW\"\>", ",", "\<\"Gross MW\"\>", 
   ",", "\<\"Therm MW\"\>", ",", "\<\"Start\"\>", ",", "\<\"Critical\"\>", 
   ",", "\<\"Grid\"\>", ",", "\<\"Operation\"\>", ",", "\<\"Shutdown\"\>"}], 
  "}"}]], "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{3.5836258751089287`*^9, 3.583626083075858*^9, 
  3.5836300225790358`*^9, 3.583711457135103*^9, 3.583715375061076*^9, 
  3.5837931582419558`*^9, 3.583797651432569*^9, 3.583797688685986*^9, 
  3.583797983186346*^9, 3.58380152998851*^9, 3.58380681492592*^9, 
  3.584256950356079*^9, 3.59020215163938*^9, 3.590203822097377*^9, 
  3.5902062457471437`*^9, 3.590383119549428*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"West", "=", 
   RowBox[{"{", 
    RowBox[{
    "\"\<Western\>\"", ",", "\"\<GB\>\"", ",", "\"\<CA\>\"", ",", 
     "\"\<DE\>\"", ",", "\"\<SE\>\"", ",", "\"\<BE\>\"", ",", "\"\<ES\>\"", 
     ",", "\"\<CH\>\"", ",", "\"\<FI\>\"", ",", "\"\<IT\>\"", ",", 
     "\"\<NL\>\""}], "}"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Soviet", "=", 
   RowBox[{"{", 
    RowBox[{
    "\"\<Soviet\>\"", ",", "\"\<RU\>\"", ",", "\"\<UA\>\"", ",", "\"\<AR\>\"",
      ",", "\"\<CZ\>\"", ",", "\"\<BG\>\"", ",", "\"\<HU\>\"", ",", 
     "\"\<KZ\>\"", ",", "\"\<LT\>\"", ",", "\"\<RO\>\"", ",", "\"\<SK\>\"", 
     ",", "\"\<SI\>\""}], "}"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Asia", "=", 
   RowBox[{"{", 
    RowBox[{
    "\"\<Asian Tigers\>\"", ",", "\"\<KR\>\"", ",", "\"\<CN\>\"", ",", 
     "\"\<TW\>\""}], "}"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Dev", "=", 
   RowBox[{"{", 
    RowBox[{
    "\"\<Developing\>\"", ",", "\"\<BR\>\"", ",", "\"\<IN\>\"", ",", 
     "\"\<MX\>\"", ",", "\"\<PK\>\"", ",", "\"\<ZA\>\""}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{"Tempi", "[", 
  RowBox[{"z1", ",", "West"}], "]"}], "\[IndentingNewLine]", 
 RowBox[{"Tempi", "[", 
  RowBox[{"z1", ",", "Soviet"}], "]"}], "\[IndentingNewLine]", 
 RowBox[{"Tempi", "[", 
  RowBox[{"z1", ",", "Asia"}], "]"}], "\[IndentingNewLine]", 
 RowBox[{"Tempi", "[", 
  RowBox[{"z1", ",", "Dev"}], "]"}], "\[IndentingNewLine]", 
 RowBox[{"Tempi", "[", 
  RowBox[{"z1", ",", 
   RowBox[{"{", 
    RowBox[{"\"\<Japan\>\"", ",", "\"\<JP\>\""}], "}"}]}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"Tempi", "[", 
  RowBox[{"z1", ",", 
   RowBox[{"{", 
    RowBox[{"\"\<France\>\"", ",", "\"\<FR\>\""}], "}"}]}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"Tempi", "[", 
  RowBox[{"z1", ",", 
   RowBox[{"{", 
    RowBox[{"\"\<United States\>\"", ",", "\"\<US\>\""}], "}"}]}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"Tempi", "[", 
  RowBox[{"z1", ",", 
   RowBox[{"{", 
    RowBox[{"\"\<Great Britain\>\"", ",", "\"\<GB\>\""}], "}"}]}], 
  "]"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.5836318510193253`*^9, 3.583631865350005*^9}, {
   3.58363198884411*^9, 3.58363199210433*^9}, {3.5836320360619593`*^9, 
   3.5836320595836554`*^9}, {3.583632095013291*^9, 3.583632139322892*^9}, {
   3.583632181960102*^9, 3.583632196066927*^9}, {3.58363225498108*^9, 
   3.5836323473815393`*^9}, {3.583632384964678*^9, 3.5836323979817677`*^9}, {
   3.5836324328732224`*^9, 3.583632439856992*^9}, {3.583632550818351*^9, 
   3.5836325646176643`*^9}, {3.583711465538495*^9, 3.583711470460165*^9}, {
   3.58371338486652*^9, 3.583713385081708*^9}, {3.583715561818151*^9, 
   3.583715562048872*^9}, {3.583794479978009*^9, 3.583794480236396*^9}, {
   3.583794535191761*^9, 3.5837945357818737`*^9}, 3.583806814926156*^9, {
   3.590383472394609*^9, 3.590383479331551*^9}}],

Cell[BoxData[
 RowBox[{"(*", " ", 
  RowBox[{"days", " ", "of", " ", "construction", " ", "per", " ", "MW"}], 
  " ", "*)"}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.590204015576235*^9, 3.590204025999043*^9}, 
   3.590204457175858*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"pais", "=", 
   RowBox[{"{", 
    RowBox[{"\"\<France\>\"", ",", "\"\<FR\>\""}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m1", "=", 
   SubscriptBox[
    RowBox[{"Select", "[", 
     RowBox[{"z1", ",", 
      RowBox[{
       RowBox[{"MemberQ", "[", 
        RowBox[{"pais", ",", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
        "]"}], " ", "&"}]}], "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"7", ",", "11", ",", "13", ",", "14", ",", "4"}], "}"}]}], 
     "\[RightDoubleBracket]"}]]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m2", "=", 
   SubscriptBox[
    RowBox[{"Select", "[", 
     RowBox[{"m1", ",", 
      RowBox[{
       RowBox[{"MemberQ", "[", 
        RowBox[{
         RowBox[{"{", 
          RowBox[{
          "\"\<CP0\>\"", ",", "\"\<CP1\>\"", ",", "\"\<CP2\>\"", ",", 
           "\"\<P4 REP 1300\>\""}], "}"}], ",", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "]"}], " ", 
       "&"}]}], "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"1", ",", "2", ",", "3", ",", "4"}], "}"}]}], 
     "\[RightDoubleBracket]"}]]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{
    "path", "<>", "\"\</slidesfig/\>\"", "<>", "\"\<France3.pdf\>\""}], ",", 
    RowBox[{"tempMW", "[", 
     RowBox[{"m2", ",", "pais", ",", "Gray"}], "]"}]}], "]"}], 
  ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.583801504901331*^9, 3.583801568526314*^9}, {
   3.583801875426196*^9, 3.5838018795357943`*^9}, 3.583805351100853*^9, {
   3.583805395068159*^9, 3.5838053977466908`*^9}, 3.583805633403246*^9, 
   3.583806464700753*^9, 3.583806666204544*^9, 3.584256753588189*^9, {
   3.584256959226552*^9, 3.584256974517112*^9}, 3.58425701447696*^9, {
   3.590204067620982*^9, 3.5902041761371183`*^9}, {3.5903830806443243`*^9, 
   3.590383087547721*^9}, 3.59038329539073*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"pais", "=", 
   RowBox[{"{", 
    RowBox[{"\"\<Korea\>\"", ",", "\"\<KR\>\""}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m1", "=", 
   SubscriptBox[
    RowBox[{"Select", "[", 
     RowBox[{"z1", ",", 
      RowBox[{
       RowBox[{"MemberQ", "[", 
        RowBox[{"pais", ",", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
        "]"}], " ", "&"}]}], "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"7", ",", "11", ",", "13", ",", "14"}], "}"}]}], 
     "\[RightDoubleBracket]"}]]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\</slidesfig/\>\"", "<>", "\"\<Korea3.pdf\>\""}],
     ",", 
    RowBox[{"tempMW", "[", 
     RowBox[{"m1", ",", "pais", ",", "Gray"}], "]"}]}], "]"}], 
  ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.583805550602107*^9, 3.583805581915983*^9}, 
   3.5838056468616533`*^9, 3.583806464700801*^9, 3.583806666204876*^9, 
   3.584257014477088*^9, {3.5902041820360126`*^9, 3.590204193070685*^9}, 
   3.590383103688445*^9, 3.590383301568964*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"pais", "=", 
   RowBox[{"{", 
    RowBox[{"\"\<Japan\>\"", ",", "\"\<JP\>\""}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m1", "=", 
   SubscriptBox[
    RowBox[{"Select", "[", 
     RowBox[{"z1", ",", 
      RowBox[{
       RowBox[{"MemberQ", "[", 
        RowBox[{"pais", ",", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
        "]"}], " ", "&"}]}], "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"7", ",", "11", ",", "13", ",", "14"}], "}"}]}], 
     "\[RightDoubleBracket]"}]]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m2", "=", 
   RowBox[{"Select", "[", 
    RowBox[{"m1", ",", 
     RowBox[{
      RowBox[{
       RowBox[{"FromDate", "[", 
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]], 
        "]"}], ">", 
       RowBox[{"FromDate", "[", 
        RowBox[{"{", 
         RowBox[{"1966", ",", "1", ",", "1", ",", "0", ",", "0", ",", "0"}], 
         "}"}], "]"}]}], " ", "&"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\</slidesfig/\>\"", "<>", "\"\<Japan3.pdf\>\""}],
     ",", 
    RowBox[{"tempMW", "[", 
     RowBox[{"m2", ",", "pais", ",", "Gray"}], "]"}]}], "]"}], 
  ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.58380206061029*^9, 3.58380207015464*^9}, {
   3.583805340803329*^9, 3.583805344316308*^9}, {3.583805410702415*^9, 
   3.5838054118848457`*^9}, {3.5838054993559504`*^9, 3.58380551872683*^9}, 
   3.583805642805683*^9, 3.5838064647008457`*^9, 3.583806666205163*^9, 
   3.584257014477194*^9, {3.590204197149664*^9, 3.5902042028470078`*^9}, 
   3.59038310861485*^9, {3.590383303847056*^9, 3.590383325687599*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"pais", "=", 
   RowBox[{"{", 
    RowBox[{"\"\<USA\>\"", ",", "\"\<US\>\""}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m1", "=", 
   SubscriptBox[
    RowBox[{"Select", "[", 
     RowBox[{"z1", ",", 
      RowBox[{
       RowBox[{"MemberQ", "[", 
        RowBox[{"pais", ",", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
        "]"}], " ", "&"}]}], "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"7", ",", "11", ",", "13", ",", "14"}], "}"}]}], 
     "\[RightDoubleBracket]"}]]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"m2", "=", 
    RowBox[{
     RowBox[{"Select", "[", 
      RowBox[{"m1", ",", 
       RowBox[{
        RowBox[{
         RowBox[{"FromDate", "[", 
          SubscriptBox["#", 
           RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]], 
          "]"}], ">", 
         RowBox[{"FromDate", "[", 
          RowBox[{"{", 
           RowBox[{"1964", ",", "1", ",", "1", ",", "0", ",", "0", ",", "0"}],
            "}"}], "]"}]}], " ", "&"}]}], "]"}], "\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"1", ",", "2", ",", "3", ",", "4"}], "}"}]}], 
     "\[RightDoubleBracket]"}]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{"san", " ", "onofre", " ", "and", " ", "later", " ", "PWRs"}], " ",
    "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\</slidesfig/\>\"", "<>", "\"\<USA3.pdf\>\""}], 
    ",", 
    RowBox[{"tempMW", "[", 
     RowBox[{"m2", ",", "pais", ",", "Gray"}], "]"}]}], "]"}], 
  ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.583801831053018*^9, 3.5838020343029823`*^9}, {
   3.5838052949257593`*^9, 3.583805311694769*^9}, 3.583805352561431*^9, {
   3.5838054026631804`*^9, 3.5838054028546877`*^9}, 3.583805637373698*^9, 
   3.58380646470089*^9, 3.583806666205459*^9, 3.584257014477303*^9, {
   3.590204208582231*^9, 3.590204211318632*^9}, {3.590383307251597*^9, 
   3.5903833195655203`*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"pais", "=", 
   RowBox[{"{", 
    RowBox[{"\"\<Great Britain\>\"", ",", "\"\<GB\>\""}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m1", "=", 
   SubscriptBox[
    RowBox[{"Select", "[", 
     RowBox[{"z1", ",", 
      RowBox[{
       RowBox[{"MemberQ", "[", 
        RowBox[{"pais", ",", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
        "]"}], " ", "&"}]}], "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"7", ",", "11", ",", "13", ",", "14"}], "}"}]}], 
     "\[RightDoubleBracket]"}]]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"m2", "=", 
    RowBox[{"Select", "[", 
     RowBox[{"m1", ",", 
      RowBox[{
       RowBox[{
        RowBox[{"FromDate", "[", 
         RowBox[{"{", 
          RowBox[{"1984", ",", "1", ",", "1", ",", "0", ",", "0", ",", "0"}], 
          "}"}], "]"}], ">", 
        RowBox[{"FromDate", "[", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]], 
         "]"}], ">", 
        RowBox[{"FromDate", "[", 
         RowBox[{"{", 
          RowBox[{"1964", ",", "1", ",", "1", ",", "0", ",", "0", ",", "0"}], 
          "}"}], "]"}]}], " ", "&"}]}], "]"}]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{"AGR", " ", "models", " ", "only"}], " ", 
   "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\</slidesfig/\>\"", "<>", "\"\<GB3.pdf\>\""}], 
    ",", 
    RowBox[{"tempMW", "[", 
     RowBox[{"m2", ",", "pais", ",", "Gray"}], "]"}]}], "]"}], 
  ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.583805713098716*^9, 3.58380575972122*^9}, {
   3.583805951829554*^9, 3.583805957381833*^9}, {3.583805987705456*^9, 
   3.583805989519603*^9}, {3.5838060504774923`*^9, 3.583806051779542*^9}, {
   3.583806085076036*^9, 3.583806091774589*^9}, {3.583806205308305*^9, 
   3.583806206475356*^9}, {3.5838063285509663`*^9, 3.5838063320168943`*^9}, 
   3.583806464700933*^9, 3.583806666205752*^9, 3.584257014477409*^9, {
   3.590204214668706*^9, 3.590204218747468*^9}, {3.590383374612846*^9, 
   3.590383378589182*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(*", "  ", 
   RowBox[{
   "Britain", " ", "case", " ", "of", " ", "progress", " ", "wihtin", " ", 
    "technologies"}], " ", "*)"}], "\[IndentingNewLine]", 
  RowBox[{
   RowBox[{
    RowBox[{"m1", "=", 
     SubscriptBox[
      RowBox[{"Select", "[", 
       RowBox[{"z1", ",", 
        RowBox[{
         RowBox[{"MemberQ", "[", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{"\"\<Great Britain\>\"", ",", "\"\<GB\>\""}], "}"}], ",", 
           
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}],
           "]"}], " ", "&"}]}], "]"}], 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", 
        RowBox[{"{", 
         RowBox[{"7", ",", "11", ",", "13", ",", "14", ",", "4"}], "}"}]}], 
       "\[RightDoubleBracket]"}]]}], ";", 
    RowBox[{"Tally", "[", 
     SubscriptBox["m1", 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", 
        RowBox[{"-", "1"}]}], "\[RightDoubleBracket]"}]], "]"}]}], 
   "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"m2", "=", 
     SubscriptBox[
      RowBox[{"Select", "[", 
       RowBox[{"m1", ",", 
        RowBox[{
         RowBox[{"MemberQ", "[", 
          RowBox[{
           RowBox[{"{", "\"\<MAGNOX\>\"", "}"}], ",", 
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "]"}], " ", 
         "&"}]}], "]"}], 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", 
        RowBox[{"{", 
         RowBox[{"1", ",", "2", ",", "3", ",", "4"}], "}"}]}], 
       "\[RightDoubleBracket]"}]]}], ";"}], "\[IndentingNewLine]", 
   RowBox[{"Tempura", "[", 
    RowBox[{"m2", ",", 
     RowBox[{"{", 
      RowBox[{"\"\<MAGNOX\>\"", ",", "\"\<GB\>\""}], "}"}], ",", "Red"}], 
    "]"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"m2", "=", 
     SubscriptBox[
      RowBox[{"Select", "[", 
       RowBox[{"m1", ",", 
        RowBox[{
         RowBox[{"MemberQ", "[", 
          RowBox[{
           RowBox[{"{", "\"\<AGR\>\"", "}"}], ",", 
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "]"}], " ", 
         "&"}]}], "]"}], 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", 
        RowBox[{"{", 
         RowBox[{"1", ",", "2", ",", "3", ",", "4"}], "}"}]}], 
       "\[RightDoubleBracket]"}]]}], ";"}], "\[IndentingNewLine]", 
   RowBox[{"Tempura", "[", 
    RowBox[{"m2", ",", 
     RowBox[{"{", 
      RowBox[{"\"\<AGR\>\"", ",", "\"\<GB\>\""}], "}"}], ",", "Blue"}], 
    "]"}]}]}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.58379321382999*^9, 3.583793237362863*^9}, {
   3.583793270339768*^9, 3.583793271712285*^9}, {3.58379343661654*^9, 
   3.5837934738096857`*^9}, 3.58379360527911*^9, 3.583793929738415*^9, 
   3.5837940230364723`*^9, {3.583794583093573*^9, 3.583794583556384*^9}, {
   3.583800575757503*^9, 3.583800581929089*^9}, {3.583806589969852*^9, 
   3.58380660779945*^9}, {3.590206303703965*^9, 3.590206317970695*^9}, {
   3.5902063824206*^9, 3.590206402401784*^9}, {3.5903835298125668`*^9, 
   3.5903835313207006`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"\<\"MAGNOX\"\>", ",", "26"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"\<\"\"\>", ",", "3"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"\<\"AGR\"\>", ",", "15"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"\<\"SNUPPS\"\>", ",", "1"}], "}"}]}], "}"}]], "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10001.},
 CellChangeTimes->{{3.583806673751152*^9, 3.583806684304845*^9}, 
   3.590206279117546*^9, 3.590206319501958*^9, 3.590206402401936*^9, 
   3.590383388788866*^9, 3.5903834512618*^9, 3.5903835333527727`*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell["USA", "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.5825909746928873`*^9, 3.582590988738859*^9}, {
   3.583017160380748*^9, 3.583017182374592*^9}, {3.583026933504541*^9, 
   3.583026934260186*^9}, 3.583026969069088*^9, {3.583806443107093*^9, 
   3.5838064647006617`*^9}, {3.583806511845748*^9, 3.5838065263054657`*^9}, {
   3.5838067066048517`*^9, 3.58380671690674*^9}, 3.5897733169638505`*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{
   RowBox[{"z1", "=", 
    SubscriptBox["z0", 
     RowBox[{"\[LeftDoubleBracket]", "6", "\[RightDoubleBracket]"}]]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{
    SubscriptBox["z1", 
     RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], " ", 
    "PRIS", " ", "info"}], " ", "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"m1", "=", 
    SubscriptBox[
     RowBox[{"Select", "[", 
      RowBox[{"z1", ",", 
       RowBox[{
        RowBox[{"MemberQ", "[", 
         RowBox[{
          RowBox[{"{", 
           RowBox[{"\"\<USA\>\"", ",", "\"\<US\>\""}], "}"}], ",", 
          SubscriptBox["#", 
           RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}], 
         "]"}], " ", "&"}]}], "]"}], 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", 
       RowBox[{"{", 
        RowBox[{"7", ",", "11", ",", "13", ",", "14", ",", "3", ",", "2"}], 
        "}"}]}], "\[RightDoubleBracket]"}]]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{
   "MW", ",", " ", "start", ",", " ", "grid", ",", " ", "op", ",", " ", 
    "type"}], " ", "*)"}], 
  RowBox[{"(*", " ", 
   RowBox[{"Sort", "[", 
    RowBox[{
     RowBox[{"Tally", "[", 
      SubscriptBox["m1", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", 
         RowBox[{"-", "1"}]}], "\[RightDoubleBracket]"}]], "]"}], ",", 
     RowBox[{
      RowBox[{
       SubscriptBox["#1", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], ">", 
       SubscriptBox["#2", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "&"}]}], "]"}], 
   " ", "*)"}], "\[IndentingNewLine]", 
  RowBox[{"(*", " ", 
   RowBox[{
   "looking", " ", "at", " ", "time", " ", "from", " ", "connection", " ", 
    "to", " ", "commercialization"}], " ", "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"m2", "=", 
    RowBox[{"Select", "[", 
     RowBox[{"m1", ",", 
      RowBox[{
       RowBox[{"2012", ">", 
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]], ">", "1963"}], 
       "&"}]}], "]"}]}], ";"}], "\[IndentingNewLine]", 
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{
     SubscriptBox["#", 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"-", "2"}], "\[RightDoubleBracket]"}]], "==", "\"\<PWR\>\""}], 
    "&&", " ", 
    RowBox[{
    "PWRs", " ", "like", " ", "in", " ", "France", " ", "no", " ", "BWR"}]}], 
   " ", "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m3", "=", 
   RowBox[{"Table", "[", 
    RowBox[{
     RowBox[{"12", " ", 
      FractionBox[
       RowBox[{
        RowBox[{"FromDate", "[", 
         SubscriptBox["m2", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"i", ",", "4"}], "\[RightDoubleBracket]"}]], "]"}], "-", 
        RowBox[{"FromDate", "[", 
         SubscriptBox["m2", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"i", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}]}], 
       RowBox[{"3600", "*", "24", "*", "365.25"}]]}], ",", 
     RowBox[{"{", 
      RowBox[{"i", ",", 
       RowBox[{"Length", "[", "m2", "]"}]}], "}"}]}], "]"}]}], ";", 
  RowBox[{"m4", "=", 
   RowBox[{"Select", "[", 
    RowBox[{"m3", ",", 
     RowBox[{
      RowBox[{"#", "<", "30"}], "&"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Print", "[", 
   RowBox[{
    RowBox[{"Mean", "[", "m4", "]"}], ",", 
    "\"\< months from connection to operation for US reactors, cv = \>\"", 
    ",", 
    FractionBox[
     RowBox[{"Mean", "[", "m4", "]"}], 
     RowBox[{"StandardDeviation", "[", "m4", "]"}]]}], "]"}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{"ListPlot", "[", 
  RowBox[{"m4", ",", 
   RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
   RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
   RowBox[{"ImageSize", "\[Rule]", "700"}]}], "]"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{
  3.58422576701215*^9, {3.584226184130691*^9, 3.584226186105661*^9}, 
   3.5897733169638505`*^9, {3.590167331624811*^9, 3.5901673326593924`*^9}, {
   3.5902132183961363`*^9, 3.5902132269804173`*^9}, {3.5902133385784473`*^9, 
   3.590213378162118*^9}, 3.590213437539999*^9, {3.590213746427949*^9, 
   3.590213770963441*^9}, {3.5902138129999647`*^9, 3.590213815908288*^9}, {
   3.5902141782779493`*^9, 3.590214178628394*^9}, {3.590214234111779*^9, 
   3.590214251898839*^9}, {3.5902182015088654`*^9, 3.590218217756626*^9}, {
   3.590388545021957*^9, 3.590388559543831*^9}}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
  "5.304355726772183`", 
   "\[InvisibleSpace]", "\<\" months from connection to operation for US \
reactors, cv = \"\>", "\[InvisibleSpace]", "1.4908965134435717`"}],
  SequenceForm[
  5.304355726772183, 
   " months from connection to operation for US reactors, cv = ", 
   1.4908965134435717`],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{3.590388511596422*^9, 3.590388799879978*^9, 
  3.590388874871892*^9, 3.590402614867083*^9, 3.590406970492426*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{
   RowBox[{"z1", "=", 
    SubscriptBox["z0", 
     RowBox[{"\[LeftDoubleBracket]", "3", "\[RightDoubleBracket]"}]]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{"koomney", " ", "data"}], " ", "*)"}], 
  " "}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"y1", "=", 
    SubscriptBox[
     RowBox[{"Select", "[", 
      RowBox[{"z1", ",", 
       RowBox[{
        RowBox[{
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], ">", "0"}], 
        "&"}]}], "]"}], 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", 
       RowBox[{"{", 
        RowBox[{"3", ",", "16"}], "}"}]}], "\[RightDoubleBracket]"}]]}], 
   ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{"99", " ", "with", " ", "data"}], ",", " ", 
    RowBox[{
     RowBox[{
      RowBox[{"pick", " ", "duration"}], " ", "&"}], " ", "cost", " ", "per", 
     " ", "MW"}]}], " ", "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{"Print", "[", 
  RowBox[{"\"\<Correlation between duration and cost is \>\"", ",", 
   SubscriptBox[
    RowBox[{"Correlation", "[", "y1", "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"1", ",", "2"}], "\[RightDoubleBracket]"}]]}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{"Fito", "=", 
     RowBox[{"Fit", "[", 
      RowBox[{"y1", ",", 
       RowBox[{"{", 
        RowBox[{"1", ",", "x"}], "}"}], ",", "x"}], "]"}]}], ";", 
    "\[IndentingNewLine]", 
    RowBox[{"y2", "=", 
     RowBox[{"Transpose", "[", 
      RowBox[{"{", 
       RowBox[{
        SubscriptBox["y1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
        RowBox[{
         SubscriptBox["Fito", 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
         "+", 
         RowBox[{
          SubscriptBox["y1", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "*", 
          SubscriptBox["Fito", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], "}"}], 
      "]"}]}], ";", "\[IndentingNewLine]", 
    RowBox[{"gr1", "=", 
     RowBox[{"ListPlot", "[", 
      RowBox[{"y2", ",", 
       RowBox[{"PlotStyle", "->", 
        RowBox[{"{", "Gray", "}"}]}], ",", 
       RowBox[{"Joined", "\[Rule]", "True"}], ",", 
       RowBox[{"PlotRange", "\[Rule]", "All"}]}], "]"}]}], ";", 
    "\[IndentingNewLine]", 
    RowBox[{"gr2", "=", 
     RowBox[{"ListPlot", "[", 
      RowBox[{"y1", ",", 
       RowBox[{"PlotRange", "\[Rule]", "All"}]}], "]"}]}], ";", 
    "\[IndentingNewLine]", 
    RowBox[{"Show", "[", 
     RowBox[{"gr2", ",", "gr1", ",", 
      RowBox[{"AspectRatio", "\[Rule]", ".3"}], ",", 
      RowBox[{"ImageSize", "\[Rule]", "600"}]}], "]"}]}], "  ", 
   "*)"}]}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.584260759747979*^9, 3.584260764701091*^9}, {
   3.5842608065419273`*^9, 3.584260891552972*^9}, 3.5897733169638505`*^9, {
   3.590167365565608*^9, 3.590167376847556*^9}, {3.590167417800335*^9, 
   3.5901674295759068`*^9}, {3.590388617475897*^9, 3.590388617798518*^9}, {
   3.59038890078937*^9, 3.590388906019374*^9}, {3.590390525035984*^9, 
   3.590390529055702*^9}, {3.590390688618286*^9, 3.590390753095644*^9}, {
   3.590402796656045*^9, 3.59040281414746*^9}, {3.5904032725915537`*^9, 
   3.590403275537054*^9}}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Correlation between duration and cost is \"\>", 
   "\[InvisibleSpace]", "0.7638856329693569`"}],
  SequenceForm[
  "Correlation between duration and cost is ", 0.7638856329693569],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{
  3.590390531127191*^9, {3.590390689212407*^9, 3.5903907538979263`*^9}, 
   3.590402621527083*^9, {3.590402792672093*^9, 3.590402800320607*^9}, 
   3.59040697049255*^9, 3.59135388995821*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"a1", "=", 
   SubscriptBox[
    RowBox[{"Select", "[", 
     RowBox[{"z1", ",", 
      RowBox[{
       RowBox[{
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], ">", "0"}], "&"}]}],
      "]"}], 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"-", "2"}], ",", "3", ",", "16", ",", "2", ",", 
        RowBox[{"-", "1"}]}], "}"}]}], "\[RightDoubleBracket]"}]]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"a2", "=", 
    RowBox[{"Sort", "[", 
     RowBox[{"Table", "[", 
      RowBox[{
       RowBox[{"{", 
        RowBox[{
         RowBox[{"ToDate", "[", 
          RowBox[{
           RowBox[{"FromDate", "[", 
            SubscriptBox["a1", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], "-", 
           RowBox[{
            SubscriptBox["a1", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "*", 
            "3600", "*", "24", "*", "365.25"}]}], "]"}], ",", 
         SubscriptBox["a1", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"i", ",", "3"}], "\[RightDoubleBracket]"}]], ",", 
         SubscriptBox["a1", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"i", ",", "4"}], "\[RightDoubleBracket]"}]], ",", 
         SubscriptBox["a1", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"i", ",", "5"}], "\[RightDoubleBracket]"}]]}], "}"}], ",", 
       
       RowBox[{"{", 
        RowBox[{"i", ",", 
         RowBox[{"Length", "[", "a1", "]"}]}], "}"}]}], "]"}], "]"}]}], ";"}],
   "\[IndentingNewLine]", 
  RowBox[{"(*", " ", 
   RowBox[{"start", ",", " ", 
    RowBox[{"$", "/", "MW"}], ",", " ", "MW", ",", " ", "rank"}], " ", 
   "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{"soja", "[", 
  RowBox[{"a2", ",", 
   RowBox[{"Range", "[", "100", "]"}], ",", "\"\<US koomey\>\""}], 
  "]"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.590403745720566*^9, 3.590403993653223*^9}, 
   3.5904069704926167`*^9, 3.591350822789431*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"US koomey\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "3400988", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "532170.3`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "212", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "US koomey", ": mean cost = ", 3400988, " \[Euro]/kW, increases by ", 
   532170.3, " \[Euro]/kW every new year, grew at ", 212, " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{3.590403995091866*^9, 3.5904069704926643`*^9, 
  3.591353895702176*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"z2", "=", 
   RowBox[{"Sort", "[", 
    SubscriptBox[
     RowBox[{"Select", "[", 
      RowBox[{"z1", ",", 
       RowBox[{
        RowBox[{
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], ">", "0"}], 
        "&"}]}], "]"}], 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{"-", "2"}], ",", "16", ",", "2", ",", 
         RowBox[{"-", "1"}]}], "}"}]}], "\[RightDoubleBracket]"}]], 
    RowBox[{"(*", " ", 
     RowBox[{"finish", ",", " ", 
      RowBox[{"$", "/", "MW"}], ",", " ", "MW", ",", " ", "rank"}], " ", 
     "*)"}], "]"}]}], ";", 
  RowBox[{"soja", "[", 
   RowBox[{"z2", ",", 
    RowBox[{"Range", "[", "100", "]"}], ",", "\"\<US koomey\>\""}], 
   "]"}]}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.590390763543749*^9, 3.590390766884573*^9}, {
   3.590402971783464*^9, 3.590402972670219*^9}, 3.59040697049271*^9, 
   3.591350824426941*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"US koomey\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "3400988", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "336738.80000000005`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "191", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "US koomey", ": mean cost = ", 3400988, " \[Euro]/kW, increases by ", 
   336738.80000000005`, " \[Euro]/kW every new year, grew at ", 191, 
   " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.5903907550459642`*^9, 3.590390767628624*^9}, 
   3.590402624605605*^9, 3.590406970492755*^9, 3.591353904104653*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 FractionBox[
  RowBox[{"Total", "[", 
   RowBox[{
    SubscriptBox["z2", 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "*", 
    SubscriptBox["z2", 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]]}], "]"}], 
  RowBox[{"Total", "[", 
   SubscriptBox["z2", 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}]]], "Input",
 CellChangeTimes->{{3.591353907153698*^9, 3.5913539932089767`*^9}}],

Cell[BoxData["3400.9880129031244`"], "Output",
 CellChangeTimes->{{3.5913539216903353`*^9, 3.591353994240759*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{
  RowBox[{"z3", "=", 
   RowBox[{"Transpose", "[", 
    RowBox[{"{", 
     RowBox[{
      SubscriptBox["z2", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
      FractionBox[
       SubscriptBox["z2", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "1000"]}], 
     "}"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"g1", "=", 
   RowBox[{"DateListPlot", "[", 
    RowBox[{"z3", ",", 
     RowBox[{"PlotStyle", "->", 
      RowBox[{"{", "Black", "}"}]}], ",", 
     RowBox[{"Joined", "\[Rule]", "False"}], ",", 
     RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
     RowBox[{"AxesLabel", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{"\"\<\>\"", ",", "\"\<$/W\>\""}], "}"}]}], ",", 
     RowBox[{"Frame", "\[Rule]", "False"}], ",", 
     RowBox[{"AxesOrigin", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"{", 
         RowBox[{"1972", ",", "1", ",", "1", ",", "0", ",", "0", ",", "0"}], 
         "}"}], ",", "0"}], "}"}]}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"z4", "=", 
   RowBox[{"Table", "[", 
    RowBox[{
     RowBox[{"FromDate", "[", 
      SubscriptBox["z3", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
     RowBox[{"{", 
      RowBox[{"i", ",", 
       RowBox[{"Length", "[", "z3", "]"}]}], "}"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"z5", "=", 
   RowBox[{"Transpose", "[", 
    RowBox[{"{", 
     RowBox[{"z4", ",", 
      SubscriptBox["z3", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], "}"}], 
    "]"}]}], ";", 
  RowBox[{"Fito", "=", 
   RowBox[{"Fit", "[", 
    RowBox[{"z5", ",", 
     RowBox[{"{", 
      RowBox[{"1", ",", "x"}], "}"}], ",", "x"}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"z6", "=", 
   RowBox[{"Transpose", "[", 
    RowBox[{"{", 
     RowBox[{
      SubscriptBox["z3", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
      RowBox[{
       SubscriptBox["Fito", 
        RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], "+", 
       
       RowBox[{"z4", "*", 
        SubscriptBox["Fito", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], "}"}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"g2", "=", 
   RowBox[{"DateListPlot", "[", 
    RowBox[{"z6", ",", 
     RowBox[{"PlotStyle", "->", 
      RowBox[{"{", "Black", "}"}]}], ",", 
     RowBox[{"Joined", "\[Rule]", "True"}], ",", 
     RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
     RowBox[{"Frame", "\[Rule]", "False"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"g3", "=", 
   RowBox[{"Show", "[", 
    RowBox[{"g1", ",", "g2", ",", 
     RowBox[{"AspectRatio", "\[Rule]", ".25"}], ",", 
     RowBox[{"ImageSize", "\[Rule]", "600"}], ",", 
     RowBox[{"TextStyle", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
        RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}]}], "]"}]}], ";", 
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\</Figures/overnightUS2.pdf\>\""}], ",", "g3"}], 
   "]"}], ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.590403074907695*^9, 3.590403299316785*^9}, {
   3.590403419936632*^9, 3.590403578652288*^9}, 3.590406970492797*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(*", " ", 
   RowBox[{
   "computing", " ", "the", " ", "average", " ", "insurance", " ", "premium", 
    " ", "for", " ", "the", " ", "number", " ", "of", " ", "reactors", " ", 
    "per", " ", "plant"}], " ", "*)"}], "\[IndentingNewLine]", 
  RowBox[{
   RowBox[{
    RowBox[{"z2", "=", 
     RowBox[{"Select", "[", 
      RowBox[{"z1", ",", 
       RowBox[{
        RowBox[{
         RowBox[{
          SubscriptBox["#", 
           RowBox[{"\[LeftDoubleBracket]", "12", "\[RightDoubleBracket]"}]], 
          ">", "0"}], " ", "&&", " ", 
         RowBox[{
          SubscriptBox["#", 
           RowBox[{"\[LeftDoubleBracket]", "3", "\[RightDoubleBracket]"}]], 
          ">", "0"}]}], " ", "&"}]}], "]"}]}], ";"}], "\[IndentingNewLine]", 
   RowBox[{"Length", "[", "z2", "]"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"z3", "=", 
     SubscriptBox[
      RowBox[{"Tally", "[", 
       RowBox[{"Table", "[", 
        RowBox[{
         SubscriptBox[
          RowBox[{"StringSplit", "[", 
           RowBox[{
            SubscriptBox["z2", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
            "\"\<-\>\""}], "]"}], 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
         ",", 
         RowBox[{"{", 
          RowBox[{"i", ",", 
           RowBox[{"Length", "[", "z2", "]"}]}], "}"}]}], "]"}], "]"}], 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], ";", 
    RowBox[{"z4", "=", 
     FractionBox[
      RowBox[{
       RowBox[{"Total", "[", 
        RowBox[{
         SubscriptBox[
          RowBox[{"Tally", "[", "z3", "]"}], 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], 
         RowBox[{"{", 
          RowBox[{".830", ",", "1.300", ",", "1.800"}], "}"}]}], "]"}], "*", 
       RowBox[{"10", "^", "6"}]}], 
      RowBox[{
       RowBox[{"Total", "[", 
        SubscriptBox["z2", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}], "*", 
       "1000"}]]}], ";", 
    RowBox[{"Print", "[", 
     RowBox[{
     "\"\<Yearly Premium \>\"", ",", " ", "z4", ",", "\"\< $/kW\>\""}], 
     "]"}]}]}]}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{{3.584226307592915*^9, 3.584226360016961*^9}, {
   3.5842264089510183`*^9, 3.584226448811531*^9}, {3.5842264892321663`*^9, 
   3.584226659582756*^9}, {3.584226957296534*^9, 3.5842269902664623`*^9}, {
   3.5842607152300253`*^9, 3.584260733447555*^9}, 3.5897733169638505`*^9}],

Cell[BoxData["101"], "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10002.},
 CellChangeTimes->{
  3.584226991759471*^9, 3.5897733169638505`*^9, 3.590388739569233*^9, {
   3.590388778415927*^9, 3.590388805717553*^9}, 3.590388908250103*^9, 
   3.590403621270487*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell["France", "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.5825909746928873`*^9, 3.582590988738859*^9}, {
   3.583017160380748*^9, 3.583017182374592*^9}, {3.583026933504541*^9, 
   3.583026934260186*^9}, 3.583026969069088*^9, {3.583806443107093*^9, 
   3.5838064647006617`*^9}, {3.583806511845748*^9, 3.5838065263054657`*^9}, 
   3.584256935696958*^9, 3.590388443378997*^9, 3.5903899769568167`*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{
   RowBox[{"z1", "=", 
    SubscriptBox["z0", 
     RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{"used", " ", "this", " ", "m1"}], "=", 
    RowBox[{
     SubscriptBox[
      RowBox[{"Select", "[", 
       RowBox[{
        SubscriptBox["z0", 
         RowBox[{"\[LeftDoubleBracket]", "6", "\[RightDoubleBracket]"}]], ",", 
        RowBox[{
         RowBox[{"MemberQ", "[", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{"\"\<France\>\"", ",", "\"\<FR\>\""}], "}"}], ",", 
           SubscriptBox["#", 
            RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}],
           "]"}], " ", "&"}]}], "]"}], 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", 
        RowBox[{"{", 
         RowBox[{"2", ",", "4"}], "}"}]}], "\[RightDoubleBracket]"}]], "//", 
     RowBox[{
     "TableForm", " ", "to", " ", "create", " ", "batch", " ", "contract", 
      " ", "variable", " ", "in", " ", "France", " ", "Sheet"}]}]}], " ", 
   "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"z2", "=", 
   SubscriptBox["z1", 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{
       "20", ",", "21", ",", "18", ",", "29", ",", "17", ",", "13", ",", "32",
         ",", "30"}], "}"}]}], "\[RightDoubleBracket]"}]]}], 
  RowBox[{"(*", " ", 
   RowBox[{"start", ",", " ", "finish", ",", " ", "duration", ",", " ", 
    RowBox[{"\[Euro]", "/", "W"}], ",", " ", 
    RowBox[{"build", " ", "time"}], ",", " ", "MW", ",", " ", "batch", ",", 
    " ", "generation"}], " ", "*)"}], ";"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.5831057915049267`*^9, 3.583105802691297*^9}, {
   3.583108021562827*^9, 3.583108048562916*^9}, {3.58310827635183*^9, 
   3.583108277035009*^9}, {3.583108310115641*^9, 3.583108313441368*^9}, {
   3.583108651932131*^9, 3.583108763719241*^9}, {3.583108798249073*^9, 
   3.5831088193124437`*^9}, {3.583109243978608*^9, 3.583109265456826*^9}, {
   3.5838065102211018`*^9, 3.5838065263055573`*^9}, 3.5842567869887342`*^9, 
   3.584256935697068*^9, 3.5842591561117373`*^9, {3.5902027716984987`*^9, 
   3.5902027941524773`*^9}, {3.590202897994779*^9, 3.590202926989141*^9}, {
   3.590206911020607*^9, 3.5902069265188303`*^9}, {3.590385537391707*^9, 
   3.590385563644711*^9}, {3.5903859566926203`*^9, 3.5903859573602743`*^9}, {
   3.590386509292883*^9, 3.5903865135373363`*^9}, 3.5903884433791637`*^9, 
   3.590389976957068*^9, {3.590822142394115*^9, 3.590822147632876*^9}, 
   3.591084826864752*^9, 3.591084857178293*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{"(*", " ", 
  RowBox[{
   RowBox[{
    RowBox[{
    "done", " ", "this", " ", "once", " ", "to", " ", "correct", " ", "for", 
     " ", "EDF", " ", "smoothing", "\[IndentingNewLine]", "m1"}], "=", 
    RowBox[{"Select", "[", 
     RowBox[{
      SubscriptBox["z1", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", 
         RowBox[{"{", 
          RowBox[{"17", ",", "18", ",", "20", ",", "30"}], "}"}]}], 
        "\[RightDoubleBracket]"}]], ",", 
      RowBox[{
       RowBox[{
        RowBox[{
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
         "<", "33"}], "&&", 
        RowBox[{"1", "<", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], "<", "4"}]}], 
       "&"}]}], "]"}]}], ";", "\[IndentingNewLine]", 
   RowBox[{"m2", "=", 
    RowBox[{"Sort", "[", 
     RowBox[{"Transpose", "[", 
      RowBox[{"{", 
       RowBox[{
        SubscriptBox["m1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], ",", 
        RowBox[{"100", 
         RowBox[{"(", 
          FractionBox[
           RowBox[{
            SubscriptBox["m1", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "-", 
            SubscriptBox["m1", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]]}], 
           SubscriptBox["m1", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]]], 
          ")"}]}]}], "}"}], "]"}], "]"}]}], ";", "\[IndentingNewLine]", 
   RowBox[{"tmp", "=", 
    RowBox[{
     RowBox[{"Mean", "[", 
      SubscriptBox["m2", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}], "+", 
     RowBox[{"StandardDeviation", "[", 
      SubscriptBox["m2", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]}]}], ";",
    "\[IndentingNewLine]", 
   RowBox[{"m3", "=", 
    RowBox[{"Select", "[", 
     RowBox[{"m2", ",", 
      RowBox[{
       RowBox[{
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]], "<",
         "tmp"}], "&"}]}], "]"}]}], ";", 
   RowBox[{"g1", "=", 
    RowBox[{"DateListPlot", "[", 
     RowBox[{"m3", ",", 
      RowBox[{"Frame", "\[Rule]", "False"}], ",", 
      RowBox[{"PlotStyle", "->", 
       RowBox[{"{", "Black", "}"}]}], ",", 
      RowBox[{"Joined", "\[Rule]", "False"}], ",", 
      RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
      RowBox[{"AxesLabel", "\[Rule]", "\"\<%\>\""}], ",", 
      RowBox[{"AxesOrigin", "\[Rule]", 
       RowBox[{"{", 
        RowBox[{
         SubscriptBox["m3", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"1", ",", "1"}], "\[RightDoubleBracket]"}]], ",", "0"}], 
        "}"}]}]}], "]"}]}], ";", "\[IndentingNewLine]", 
   RowBox[{"a2", "=", 
    RowBox[{"Select", "[", 
     RowBox[{"m2", ",", 
      RowBox[{
       RowBox[{
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", "2", "\[RightDoubleBracket]"}]], 
        "\[GreaterEqual]", "tmp"}], "&"}]}], "]"}]}], ";", 
   "\[IndentingNewLine]", 
   RowBox[{"g2", "=", 
    RowBox[{"DateListPlot", "[", 
     RowBox[{"a2", ",", 
      RowBox[{"Frame", "\[Rule]", "False"}], ",", 
      RowBox[{"PlotStyle", "->", 
       RowBox[{"{", "Red", "}"}]}], ",", 
      RowBox[{"Joined", "\[Rule]", "False"}], ",", 
      RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
      RowBox[{"AxesLabel", "\[Rule]", "\"\<%\>\""}], ",", 
      RowBox[{"AxesOrigin", "\[Rule]", 
       RowBox[{"{", 
        RowBox[{
         SubscriptBox["m3", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"1", ",", "1"}], "\[RightDoubleBracket]"}]], ",", "0"}], 
        "}"}]}]}], "]"}]}], ";", "\[IndentingNewLine]", 
   RowBox[{"m4", "=", 
    RowBox[{"Table", "[", 
     RowBox[{
      RowBox[{"FromDate", "[", 
       SubscriptBox["m3", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
      RowBox[{"{", 
       RowBox[{"i", ",", 
        RowBox[{"Length", "[", "m3", "]"}]}], "}"}]}], "]"}]}], ";", 
   "\[IndentingNewLine]", 
   RowBox[{"m5", "=", 
    RowBox[{"Transpose", "[", 
     RowBox[{"{", 
      RowBox[{"m4", ",", 
       SubscriptBox["m3", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]}], "}"}], 
     "]"}]}], ";", 
   RowBox[{"Fito", "=", 
    RowBox[{"Fit", "[", 
     RowBox[{"m5", ",", 
      RowBox[{"{", 
       RowBox[{"1", ",", "x"}], "}"}], ",", "x"}], "]"}]}], ";", 
   "\[IndentingNewLine]", 
   RowBox[{"m6", "=", 
    RowBox[{"Table", "[", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
        SubscriptBox["m1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"i", ",", "3"}], "\[RightDoubleBracket]"}]], ",", 
        RowBox[{
         SubscriptBox["Fito", 
          RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], 
         "+", 
         RowBox[{
          RowBox[{"FromDate", "[", 
           SubscriptBox["m1", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"i", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}], "*", 
          
          SubscriptBox["Fito", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], "}"}], 
      ",", 
      RowBox[{"{", 
       RowBox[{"i", ",", 
        RowBox[{"Length", "[", "m1", "]"}]}], "}"}]}], "]"}]}], ";", 
   "\[IndentingNewLine]", 
   RowBox[{"g3", "=", 
    RowBox[{"DateListPlot", "[", 
     RowBox[{"m6", ",", 
      RowBox[{"PlotStyle", "->", 
       RowBox[{"{", "Gray", "}"}]}], ",", 
      RowBox[{"Joined", "\[Rule]", "True"}], ",", 
      RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
      RowBox[{"Frame", "\[Rule]", "False"}]}], "]"}]}], ";", 
   "\[IndentingNewLine]", 
   RowBox[{"a3", "=", 
    RowBox[{"Table", "[", 
     RowBox[{
      RowBox[{"FromDate", "[", 
       SubscriptBox["a2", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], ",", 
      RowBox[{"{", 
       RowBox[{"i", ",", 
        RowBox[{"Length", "[", "a2", "]"}]}], "}"}]}], "]"}]}], ";", 
   "\[IndentingNewLine]", 
   RowBox[{"a4", "=", 
    RowBox[{"Transpose", "[", 
     RowBox[{"{", 
      RowBox[{
       SubscriptBox["a2", 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
       RowBox[{
        SubscriptBox["Fito", 
         RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], "+", 
        RowBox[{"a3", "*", 
         SubscriptBox["Fito", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], "}"}], 
     "]"}]}], ";", "\[IndentingNewLine]", 
   RowBox[{"g4", "=", 
    RowBox[{"DateListPlot", "[", 
     RowBox[{"a4", ",", 
      RowBox[{"Frame", "\[Rule]", "False"}], ",", 
      RowBox[{"PlotStyle", "->", 
       RowBox[{"{", "Blue", "}"}]}], ",", 
      RowBox[{"Joined", "\[Rule]", "False"}], ",", 
      RowBox[{"PlotRange", "\[Rule]", "All"}]}], "]"}]}], ";", 
   "\[IndentingNewLine]", 
   RowBox[{"a5", "=", 
    SubscriptBox[
     RowBox[{"Select", "[", 
      RowBox[{"m1", ",", 
       RowBox[{
        RowBox[{"MemberQ", "[", 
         RowBox[{
          SubscriptBox["a2", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
          SubscriptBox["#", 
           RowBox[{"\[LeftDoubleBracket]", "3", "\[RightDoubleBracket]"}]]}], 
         "]"}], "&"}]}], "]"}], 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", 
       RowBox[{"{", 
        RowBox[{"3", ",", "1"}], "}"}]}], "\[RightDoubleBracket]"}]]}], ";", 
   "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"Table", "[", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
        RowBox[{"DateString", "[", 
         RowBox[{
          SubscriptBox["a4", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
          RowBox[{"{", 
           RowBox[{
           "\"\<Day\>\"", ",", "\"\</\>\"", ",", "\"\<Month\>\"", ",", 
            "\"\</\>\"", ",", "\"\<Year\>\""}], "}"}]}], "]"}], ",", 
        RowBox[{"DateString", "[", 
         RowBox[{
          RowBox[{"ToDate", "[", 
           RowBox[{
            RowBox[{"FromDate", "[", 
             SubscriptBox["a4", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"i", ",", "1"}], "\[RightDoubleBracket]"}]], "]"}], 
            "+", 
            RowBox[{
             SubscriptBox["a5", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "*", 
             RowBox[{"(", 
              RowBox[{"1", "+", 
               FractionBox[
                SubscriptBox["a4", 
                 RowBox[{"\[LeftDoubleBracket]", 
                  RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], 
                "100"]}], ")"}], "*", "365.25", "*", "24", "*", "3600"}]}], 
           "]"}], ",", 
          RowBox[{"{", 
           RowBox[{
           "\"\<Day\>\"", ",", "\"\</\>\"", ",", "\"\<Month\>\"", ",", 
            "\"\</\>\"", ",", "\"\<Year\>\""}], "}"}]}], "]"}], ",", 
        RowBox[{
         SubscriptBox["a5", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "*", 
         RowBox[{"(", 
          RowBox[{"1", "+", 
           FractionBox[
            SubscriptBox["a4", 
             RowBox[{"\[LeftDoubleBracket]", 
              RowBox[{"i", ",", "2"}], "\[RightDoubleBracket]"}]], "100"]}], 
          ")"}]}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"i", ",", 
        RowBox[{"Length", "[", "a4", "]"}]}], "}"}]}], "]"}], "//", 
    RowBox[{"TableForm", "\[IndentingNewLine]", 
     RowBox[{"g5", "=", 
      RowBox[{"Show", "[", 
       RowBox[{"g1", ",", "g2", ",", "g3", ",", "g4", ",", 
        RowBox[{"AspectRatio", "\[Rule]", ".25"}], ",", 
        RowBox[{"ImageSize", "\[Rule]", "600"}], ",", 
        RowBox[{"TextStyle", "\[Rule]", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
           RowBox[{"FontSize", "\[Rule]", "12"}]}], "}"}]}]}], "]"}]}]}]}], 
   " ", ";", " ", 
   RowBox[{"Export", "[", 
    RowBox[{
     RowBox[{"path", "<>", "\"\</figures/divergence.pdf\>\""}], ",", "g5"}], 
    "]"}], ";"}], " ", "\[IndentingNewLine]", "*)"}]], "Input",
 CellChangeTimes->{{3.590812473949407*^9, 3.590812629104808*^9}, {
  3.5908132100224247`*^9, 3.5908132109810057`*^9}, {3.5908132816926394`*^9, 
  3.5908133840385103`*^9}, {3.590813414730571*^9, 3.5908134162042027`*^9}, {
  3.590813469398879*^9, 3.590813469733913*^9}, {3.590813590636311*^9, 
  3.590813592486362*^9}, {3.590813631043264*^9, 3.590813631358746*^9}, {
  3.590814801449551*^9, 3.590814852545929*^9}, {3.590815466074113*^9, 
  3.590815491547117*^9}, {3.590815537727228*^9, 3.590815653951182*^9}, {
  3.5908165563304977`*^9, 3.590816561824407*^9}, {3.590817394457294*^9, 
  3.590817451161169*^9}}],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{
  RowBox[{"PWR", "=", 
   RowBox[{"{", 
    RowBox[{
    "\"\<CP0\>\"", ",", "\"\<CP1\>\"", ",", "\"\<CP2\>\"", ",", 
     "\"\<P4 REP 1300\>\"", ",", "\"\<N4 REP 1450\>\""}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m1", "=", 
   SubscriptBox["z2", 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"2", ",", "3", ",", 
        RowBox[{"-", "2"}]}], "}"}]}], "\[RightDoubleBracket]"}]]}], ";", 
  RowBox[{"(*", " ", 
   RowBox[{"finish", ",", " ", "duration", ",", " ", "batch"}], " ", "*)"}], 
  "\[IndentingNewLine]", 
  RowBox[{"m2", "=", 
   RowBox[{"Select", "[", 
    RowBox[{"m1", ",", 
     RowBox[{
      RowBox[{"MemberQ", "[", 
       RowBox[{"PWR", ",", 
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "]"}], "&"}]}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b0", "=", 
   RowBox[{"curry", "[", 
    RowBox[{"PWR", ",", "Gray", ",", "\"\<Years\>\""}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b1", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<CP0\>\"", "}"}], ",", "Brown", ",", "\"\<Years\>\""}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b2", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<CP1\>\"", "}"}], ",", "Red", ",", "\"\<Years\>\""}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b3", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<CP2\>\"", "}"}], ",", "Blue", ",", "\"\<Years\>\""}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b4", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<P4 REP 1300\>\"", "}"}], ",", "Purple", ",", 
     "\"\<Years\>\""}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b5", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<N4 REP 1450\>\"", "}"}], ",", "Orange", ",", 
     "\"\<Years\>\""}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"bozo", "=", 
   RowBox[{"Flatten", "[", 
    RowBox[{"{", 
     RowBox[{"b0", ",", "b1", ",", "b3", ",", "b2", ",", "b4", ",", "b5"}], 
     "}"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"h2", "=", 
   RowBox[{"Show", "[", 
    RowBox[{"bozo", ",", 
     RowBox[{"AspectRatio", "\[Rule]", ".25"}], ",", 
     RowBox[{"ImageSize", "\[Rule]", "500"}], ",", 
     RowBox[{"TextStyle", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
        RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}]}], "]"}]}], ";", 
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\</figures/timeFR.pdf\>\""}], ",", "h2"}], "]"}],
   ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"(*", "  ", "*)"}]}]}], "Input",
 CellChangeTimes->{{3.5908188230809*^9, 3.5908188797364883`*^9}, {
   3.590818963510797*^9, 3.590818964038622*^9}, {3.59081902559525*^9, 
   3.5908190675537443`*^9}, {3.59081930452917*^9, 3.5908193332527533`*^9}, {
   3.590820056157085*^9, 3.5908200892350807`*^9}, {3.590820130074047*^9, 
   3.590820136737699*^9}, {3.591084788230494*^9, 3.591084816049306*^9}, {
   3.591084865253577*^9, 3.591084882566101*^9}, {3.591084918909672*^9, 
   3.591084968085671*^9}, {3.591085006440564*^9, 3.591085024379733*^9}, 
   3.591085302076173*^9, 3.591085368311552*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", 
    RowBox[{"\<\"CP0\"\>", ",", "\<\"CP1\"\>", ",", "\<\"CP2\"\>", 
     ",", "\<\"P4 REP 1300\"\>", ",", "\<\"N4 REP 1450\"\>"}], "}"}], 
   "\[InvisibleSpace]", "\<\" \"\>", "\[InvisibleSpace]", "269.5`"}],
  SequenceForm[{"CP0", "CP1", "CP2", "P4 REP 1300", "N4 REP 1450"}, " ", 
   269.5],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.591084969005394*^9, {3.5910850066924973`*^9, 3.591085025294839*^9}, 
   3.591085304071439*^9, 3.591085369490357*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"CP0\"\>", "}"}], "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"-", "496.`"}]}],
  SequenceForm[{"CP0"}, " ", -496.],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.591084969005394*^9, {3.5910850066924973`*^9, 3.591085025294839*^9}, 
   3.591085304071439*^9, 3.591085369545354*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"CP1\"\>", "}"}], "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"-", "32.7`"}]}],
  SequenceForm[{"CP1"}, " ", -32.7],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.591084969005394*^9, {3.5910850066924973`*^9, 3.591085025294839*^9}, 
   3.591085304071439*^9, 3.591085369547271*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"CP2\"\>", "}"}], "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", "238.20000000000002`"}],
  SequenceForm[{"CP2"}, " ", 238.20000000000002`],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.591084969005394*^9, {3.5910850066924973`*^9, 3.591085025294839*^9}, 
   3.591085304071439*^9, 3.591085369593954*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"P4 REP 1300\"\>", "}"}], 
   "\[InvisibleSpace]", "\<\" \"\>", "\[InvisibleSpace]", 
   "215.60000000000002`"}],
  SequenceForm[{"P4 REP 1300"}, " ", 215.60000000000002`],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.591084969005394*^9, {3.5910850066924973`*^9, 3.591085025294839*^9}, 
   3.591085304071439*^9, 3.591085369645866*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"N4 REP 1450\"\>", "}"}], 
   "\[InvisibleSpace]", "\<\" \"\>", "\[InvisibleSpace]", 
   RowBox[{"-", "1334.1000000000001`"}]}],
  SequenceForm[{"N4 REP 1450"}, " ", -1334.1000000000001`],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.591084969005394*^9, {3.5910850066924973`*^9, 3.591085025294839*^9}, 
   3.591085304071439*^9, 3.5910853696479073`*^9}]
}, Open  ]]
}, Open  ]],

Cell[BoxData["\t"], "Input",
 CellChangeTimes->{3.591085305353797*^9}],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{
  RowBox[{
   RowBox[{"maniok", "=", 
    RowBox[{"Sort", "[", 
     SubscriptBox["z2", 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", 
        RowBox[{"{", 
         RowBox[{"1", ",", "4", ",", "6", ",", 
          RowBox[{"-", "1"}]}], "}"}]}], "\[RightDoubleBracket]"}]], "]"}]}], 
   ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{"start", ",", " ", 
    RowBox[{"\[Euro]", "/", "W"}], ",", " ", "MW", ",", " ", "Gen"}], " ", 
   "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{"soja", "[", 
  RowBox[{"maniok", ",", 
   RowBox[{"{", 
    RowBox[{"2", ",", "3"}], "}"}], ",", "\"\<PWR\>\""}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"soja", "[", 
  RowBox[{"maniok", ",", 
   RowBox[{"{", "2", "}"}], ",", "\"\<Westinghouse\>\""}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"soja", "[", 
  RowBox[{"maniok", ",", 
   RowBox[{"{", "3", "}"}], ",", "\"\<N4\>\""}], "]"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.5903896571057034`*^9, 3.590389660510413*^9}, 
   3.59038997695724*^9, 3.590390102504488*^9, {3.590821715332258*^9, 
   3.590821720882512*^9}}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"PWR\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "1524", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "44.`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "29", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "PWR", ": mean cost = ", 1524, " \[Euro]/kW, increases by ", 44., 
   " \[Euro]/kW every new year, grew at ", 29, " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{
  3.590389661669276*^9, 3.590389976957411*^9, 3.590410259558282*^9, 
   3.590817694410239*^9, 3.590818739152089*^9, {3.59082170663439*^9, 
   3.5908217218677597`*^9}, 3.590822168699739*^9, 3.5908223021070013`*^9, 
   3.590822538586699*^9, 3.591085382508168*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Westinghouse\"\>", 
   "\[InvisibleSpace]", "\<\": mean cost = \"\>", "\[InvisibleSpace]", "1469",
    "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "41.1`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "29", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "Westinghouse", ": mean cost = ", 1469, " \[Euro]/kW, increases by ", 41.1, 
   " \[Euro]/kW every new year, grew at ", 29, " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{
  3.590389661669276*^9, 3.590389976957411*^9, 3.590410259558282*^9, 
   3.590817694410239*^9, 3.590818739152089*^9, {3.59082170663439*^9, 
   3.5908217218677597`*^9}, 3.590822168699739*^9, 3.5908223021070013`*^9, 
   3.590822538586699*^9, 3.591085382511331*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"N4\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "2047", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"-", "129.20000000000002`"}], 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"-", "63"}], "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "N4", ": mean cost = ", 2047, 
   " \[Euro]/kW, increases by ", -129.20000000000002`, 
   " \[Euro]/kW every new year, grew at ", -63, " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{
  3.590389661669276*^9, 3.590389976957411*^9, 3.590410259558282*^9, 
   3.590817694410239*^9, 3.590818739152089*^9, {3.59082170663439*^9, 
   3.5908217218677597`*^9}, 3.590822168699739*^9, 3.5908223021070013`*^9, 
   3.590822538586699*^9, 3.591085382512936*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{
   RowBox[{"maniok", "=", 
    RowBox[{"Sort", "[", 
     SubscriptBox["z2", 
      RowBox[{"\[LeftDoubleBracket]", 
       RowBox[{"All", ",", 
        RowBox[{"{", 
         RowBox[{"2", ",", "4", ",", "6", ",", 
          RowBox[{"-", "1"}]}], "}"}]}], "\[RightDoubleBracket]"}]], "]"}]}], 
   ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{"finish", ",", " ", 
    RowBox[{"\[Euro]", "/", "W"}], ",", " ", "MW", ",", "Gen"}], " ", 
   "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{"soja", "[", 
  RowBox[{"maniok", ",", 
   RowBox[{"{", 
    RowBox[{"2", ",", "3"}], "}"}], ",", "\"\<PWR\>\""}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"soja", "[", 
  RowBox[{"maniok", ",", 
   RowBox[{"{", "2", "}"}], ",", "\"\<US\>\""}], "]"}], "\[IndentingNewLine]", 
 RowBox[{"soja", "[", 
  RowBox[{"maniok", ",", 
   RowBox[{"{", "3", "}"}], ",", "\"\<N4\>\""}], "]"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.5903874664946413`*^9, 3.590387518505638*^9}, {
   3.590387553274435*^9, 3.5903875548089027`*^9}, {3.590387596427395*^9, 
   3.590387627398861*^9}, {3.590387683664566*^9, 3.59038769929624*^9}, 
   3.590388443379278*^9, 3.5903899769578743`*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"PWR\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "1524", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "38.7`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "25", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "PWR", ": mean cost = ", 1524, " \[Euro]/kW, increases by ", 38.7, 
   " \[Euro]/kW every new year, grew at ", 25, " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{3.590387628445272*^9, 3.590387699753587*^9, 
  3.590388443379408*^9, 3.5903896293713217`*^9, 3.590389976958013*^9, 
  3.590410261127646*^9, 3.59081769704296*^9, 3.590818740888137*^9, 
  3.590821709516646*^9, 3.590822310558115*^9, 3.5908225401695337`*^9, 
  3.5910853826819973`*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"US\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "1469", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "36.5`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "25", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "US", ": mean cost = ", 1469, " \[Euro]/kW, increases by ", 36.5, 
   " \[Euro]/kW every new year, grew at ", 25, " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{3.590387628445272*^9, 3.590387699753587*^9, 
  3.590388443379408*^9, 3.5903896293713217`*^9, 3.590389976958013*^9, 
  3.590410261127646*^9, 3.59081769704296*^9, 3.590818740888137*^9, 
  3.590821709516646*^9, 3.590822310558115*^9, 3.5908225401695337`*^9, 
  3.59108538268603*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"N4\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "2047", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"-", "276.40000000000003`"}], 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"-", "134"}], "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "N4", ": mean cost = ", 2047, 
   " \[Euro]/kW, increases by ", -276.40000000000003`, 
   " \[Euro]/kW every new year, grew at ", -134, " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{3.590387628445272*^9, 3.590387699753587*^9, 
  3.590388443379408*^9, 3.5903896293713217`*^9, 3.590389976958013*^9, 
  3.590410261127646*^9, 3.59081769704296*^9, 3.590818740888137*^9, 
  3.590821709516646*^9, 3.590822310558115*^9, 3.5908225401695337`*^9, 
  3.591085382688094*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"a0", "=", 
   SubscriptBox["z2", 
    RowBox[{"\[LeftDoubleBracket]", 
     RowBox[{"All", ",", 
      RowBox[{"{", 
       RowBox[{"2", ",", "4", ",", "6", ",", 
        RowBox[{"-", "2"}], ",", 
        RowBox[{"-", "1"}]}], "}"}]}], "\[RightDoubleBracket]"}]]}], ";", 
  RowBox[{"a1", "=", 
   RowBox[{"Select", "[", 
    RowBox[{"a0", ",", 
     RowBox[{
      RowBox[{"MemberQ", "[", 
       RowBox[{
        RowBox[{"{", 
         RowBox[{
         "\"\<CP1\>\"", ",", "\"\<CP2\>\"", ",", "\"\<P4 REP 1300\>\""}], 
         "}"}], ",", 
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"-", "2"}], "\[RightDoubleBracket]"}]]}], "]"}], "&"}]}], 
    "]"}]}], ";", 
  RowBox[{"a2", "=", 
   RowBox[{"Sort", "[", 
    SubscriptBox["a1", 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", 
       RowBox[{"{", 
        RowBox[{"1", ",", "2", ",", "3", ",", 
         RowBox[{"-", "1"}]}], "}"}]}], "\[RightDoubleBracket]"}]], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{"soja", "[", 
  RowBox[{"a2", ",", 
   RowBox[{"{", "2", "}"}], ",", "\"\<middle\>\""}], "]"}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.590388108396141*^9, 3.590388150193874*^9}, 
   3.59038844337984*^9, 3.590389976958466*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"middle\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "1504", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "29.900000000000002`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "20", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "middle", ": mean cost = ", 1504, " \[Euro]/kW, increases by ", 
   29.900000000000002`, " \[Euro]/kW every new year, grew at ", 20, 
   " \:2030/year"],
  Editable->False]], "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{3.590388150586788*^9, 3.590388443379918*^9, 
  3.5903899769586067`*^9, 3.590410271359639*^9, 3.5908176996938953`*^9, 
  3.590818742686998*^9, 3.590821896534511*^9, 3.590822316524685*^9, 
  3.590822542237632*^9, 3.591085382742044*^9}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"PWR", "=", 
   RowBox[{"{", 
    RowBox[{
    "\"\<CP0\>\"", ",", "\"\<CP1\>\"", ",", "\"\<CP2\>\"", ",", 
     "\"\<P4 REP 1300\>\"", ",", "\"\<N4 REP 1450\>\""}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"m1", "=", 
    SubscriptBox["z2", 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", 
       RowBox[{"{", 
        RowBox[{"2", ",", "4", ",", 
         RowBox[{"-", "2"}]}], "}"}]}], "\[RightDoubleBracket]"}]]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{"finish", ",", " ", 
    RowBox[{"\[Euro]", "/", "W"}], ",", " ", "batch"}], " ", 
   "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"m2", "=", 
   RowBox[{"Select", "[", 
    RowBox[{"m1", ",", 
     RowBox[{
      RowBox[{"MemberQ", "[", 
       RowBox[{"PWR", ",", 
        SubscriptBox["#", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]]}], "]"}], "&"}]}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b0", "=", 
   RowBox[{"curry", "[", 
    RowBox[{"PWR", ",", "Gray", ",", "\"\<\[Euro]/W\>\""}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b1", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<CP0\>\"", "}"}], ",", "Brown", ",", 
     "\"\<\[Euro]/W\>\""}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b2", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<CP1\>\"", "}"}], ",", "Red", ",", 
     "\"\<\[Euro]/W\>\""}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b3", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<CP2\>\"", "}"}], ",", "Blue", ",", 
     "\"\<\[Euro]/W\>\""}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b4", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<P4 REP 1300\>\"", "}"}], ",", "Purple", ",", 
     "\"\<\[Euro]/W\>\""}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"b5", "=", 
   RowBox[{"curry", "[", 
    RowBox[{
     RowBox[{"{", "\"\<N4 REP 1450\>\"", "}"}], ",", "Orange", ",", 
     "\"\<\[Euro]/W\>\""}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"h2", "=", 
   RowBox[{"Show", "[", 
    RowBox[{
     RowBox[{"Flatten", "[", 
      RowBox[{"{", 
       RowBox[{"b0", ",", "b1", ",", "b2", ",", "b3", ",", "b4", ",", "b5"}], 
       "}"}], "]"}], ",", 
     RowBox[{"AspectRatio", "\[Rule]", ".25"}], ",", 
     RowBox[{"ImageSize", "\[Rule]", "500"}], ",", 
     RowBox[{"TextStyle", "\[Rule]", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
        RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}]}], "]"}]}], ";", 
  RowBox[{"Export", "[", 
   RowBox[{
    RowBox[{"path", "<>", "\"\</figures/overnightFR2.pdf\>\""}], ",", "h2"}], 
   "]"}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"(*", " ", "*)"}]}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.5902036442795362`*^9, 3.5902036529371157`*^9}, {
   3.590204509309948*^9, 3.590204599343726*^9}, {3.590204721122923*^9, 
   3.5902047955492764`*^9}, {3.590204891947715*^9, 3.5902050878345537`*^9}, 
   3.590205118945087*^9, {3.590205206471703*^9, 3.590205245123384*^9}, {
   3.590205306441534*^9, 3.590205538410915*^9}, {3.590205920900791*^9, 
   3.590206025808579*^9}, {3.590206064570414*^9, 3.590206094587989*^9}, 
   3.590206579199382*^9, {3.590207457087071*^9, 3.590207459042396*^9}, {
   3.590207600753592*^9, 3.59020766594026*^9}, {3.5902078946644163`*^9, 
   3.590207931889442*^9}, {3.5902083996721067`*^9, 3.590208405682662*^9}, {
   3.590208481207906*^9, 3.590208496279294*^9}, {3.590209972744944*^9, 
   3.5902100148294077`*^9}, {3.590210147339869*^9, 3.590210147731139*^9}, {
   3.590226229235772*^9, 3.590226381479765*^9}, {3.590227139435639*^9, 
   3.590227152408518*^9}, {3.590229622624085*^9, 3.590229623723152*^9}, {
   3.590231054388686*^9, 3.5902310548395567`*^9}, {3.5902311230913982`*^9, 
   3.590231130196796*^9}, {3.5902311939645*^9, 3.590231210230042*^9}, {
   3.590231244840221*^9, 3.590231244948389*^9}, {3.5903829286519413`*^9, 
   3.590382929463625*^9}, {3.5903835858878107`*^9, 3.590383586257203*^9}, 
   3.590383683215619*^9, {3.5903837426296597`*^9, 3.590383794628068*^9}, {
   3.5903838718700867`*^9, 3.590383907706647*^9}, {3.5903840615456333`*^9, 
   3.590384062972376*^9}, 3.5903841987623158`*^9, {3.590384249934567*^9, 
   3.590384273825717*^9}, {3.5903853771306467`*^9, 3.590385388675715*^9}, {
   3.590386700485981*^9, 3.5903867023885803`*^9}, {3.590387663810998*^9, 
   3.590387680340722*^9}, 3.590388443379985*^9, 3.590389976958761*^9, {
   3.5904132459606113`*^9, 3.590413247134301*^9}, {3.590413523525818*^9, 
   3.590413529229117*^9}, {3.590814156117886*^9, 3.590814171765316*^9}, {
   3.590817708611891*^9, 3.590817713305771*^9}, {3.590817770544643*^9, 
   3.590817793976207*^9}, {3.59082206614351*^9, 3.590822066844534*^9}, {
   3.590822564879733*^9, 3.590822577472842*^9}, {3.591085361787757*^9, 
   3.591085365522142*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", 
    RowBox[{"\<\"CP0\"\>", ",", "\<\"CP1\"\>", ",", "\<\"CP2\"\>", 
     ",", "\<\"P4 REP 1300\"\>", ",", "\<\"N4 REP 1450\"\>"}], "}"}], 
   "\[InvisibleSpace]", "\<\" \"\>", "\[InvisibleSpace]", "38.7`"}],
  SequenceForm[{"CP0", "CP1", "CP2", "P4 REP 1300", "N4 REP 1450"}, " ", 38.7],
  Editable->False]], "Print",
 CellChangeTimes->{3.590822578571702*^9, 3.5910853827969723`*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"CP0\"\>", "}"}], "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", "49.800000000000004`"}],
  SequenceForm[{"CP0"}, " ", 49.800000000000004`],
  Editable->False]], "Print",
 CellChangeTimes->{3.590822578571702*^9, 3.591085382846437*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"CP1\"\>", "}"}], "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", "6.5`"}],
  SequenceForm[{"CP1"}, " ", 6.5],
  Editable->False]], "Print",
 CellChangeTimes->{3.590822578571702*^9, 3.591085382849071*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"CP2\"\>", "}"}], "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", "13.200000000000001`"}],
  SequenceForm[{"CP2"}, " ", 13.200000000000001`],
  Editable->False]], "Print",
 CellChangeTimes->{3.590822578571702*^9, 3.591085382895567*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"P4 REP 1300\"\>", "}"}], 
   "\[InvisibleSpace]", "\<\" \"\>", "\[InvisibleSpace]", 
   "0.6000000000000001`"}],
  SequenceForm[{"P4 REP 1300"}, " ", 0.6000000000000001],
  Editable->False]], "Print",
 CellChangeTimes->{3.590822578571702*^9, 3.5910853828974857`*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"N4 REP 1450\"\>", "}"}], 
   "\[InvisibleSpace]", "\<\" \"\>", "\[InvisibleSpace]", 
   RowBox[{"-", "276.40000000000003`"}]}],
  SequenceForm[{"N4 REP 1450"}, " ", -276.40000000000003`],
  Editable->False]], "Print",
 CellChangeTimes->{3.590822578571702*^9, 3.591085382945804*^9}]
}, Open  ]],

Cell[BoxData[{
 RowBox[{
  RowBox[{
   RowBox[{"y0", "=", 
    SubscriptBox["z1", 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", 
       RowBox[{"{", 
        RowBox[{"18", ",", "28", ",", "14", ",", "30"}], "}"}]}], 
      "\[RightDoubleBracket]"}]]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{
   "\"\<Duration\>\"", ",", "\"\<Cout2\>\"", ",", "\"\<Design MW\>\"", ",", 
    RowBox[{"\"\<Gen\>\"", " ", 
     SubscriptBox["y0", 
      RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]]}]}], 
   " ", "*)"}]}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"y1", "=", 
    SubscriptBox[
     RowBox[{"Select", "[", 
      RowBox[{"y0", ",", 
       RowBox[{
        RowBox[{"1", "<", 
         SubscriptBox["#", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"-", "1"}], "\[RightDoubleBracket]"}]], "<", "4"}], 
        "&"}]}], "]"}], 
     RowBox[{"\[LeftDoubleBracket]", 
      RowBox[{"All", ",", 
       RowBox[{"{", 
        RowBox[{"1", ",", "2"}], "}"}]}], "\[RightDoubleBracket]"}]]}], ";"}], 
  RowBox[{"(*", " ", 
   RowBox[{"PWR", " ", "+", " ", "N4"}], " ", "*)"}]}], "\[IndentingNewLine]", 
 SubscriptBox[
  RowBox[{"Correlation", "[", "y1", "]"}], 
  RowBox[{"\[LeftDoubleBracket]", 
   RowBox[{"1", ",", "2"}], "\[RightDoubleBracket]"}]], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Fito", "=", 
   RowBox[{"Fit", "[", 
    RowBox[{"y1", ",", 
     RowBox[{"{", 
      RowBox[{"1", ",", "x"}], "}"}], ",", "x"}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"y2", "=", 
   RowBox[{"Transpose", "[", 
    RowBox[{"{", 
     RowBox[{
      SubscriptBox["y1", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
      RowBox[{
       SubscriptBox["Fito", 
        RowBox[{"\[LeftDoubleBracket]", "1", "\[RightDoubleBracket]"}]], "+", 
       
       RowBox[{
        SubscriptBox["y1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], "*", 
        SubscriptBox["Fito", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"2", ",", "1"}], "\[RightDoubleBracket]"}]]}]}]}], "}"}], 
    "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"gr1", "=", 
   RowBox[{"ListPlot", "[", 
    RowBox[{"y2", ",", 
     RowBox[{"PlotStyle", "->", 
      RowBox[{"{", "Gray", "}"}]}], ",", 
     RowBox[{"Joined", "\[Rule]", "True"}], ",", 
     RowBox[{"PlotRange", "\[Rule]", "All"}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"gr2", "=", 
   RowBox[{"ListPlot", "[", 
    RowBox[{"y1", ",", 
     RowBox[{"PlotRange", "\[Rule]", "All"}], ",", 
     RowBox[{"PlotStyle", "->", 
      RowBox[{"{", "Black", "}"}]}], ",", 
     RowBox[{"PlotLabel", "\[Rule]", "\"\<Construction vs. Full Cost\>\""}]}],
     "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Show", "[", 
   RowBox[{"gr2", ",", "gr1", ",", 
    RowBox[{"AspectRatio", "\[Rule]", ".2"}], ",", 
    RowBox[{"ImageSize", "\[Rule]", "600"}], ",", 
    RowBox[{"TextStyle", "\[Rule]", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
       RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}], ",", 
    RowBox[{"AxesLabel", "\[Rule]", 
     RowBox[{"{", 
      RowBox[{"\"\<Years\>\"", ",", "\"\<M\[Euro]\>\""}], "}"}]}]}], "]"}], 
  RowBox[{"(*", " ", "*)"}]}]}], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.584259367676607*^9, 3.584259390951185*^9}, {
   3.584259424586464*^9, 3.584259503720647*^9}, {3.5842595637691917`*^9, 
   3.584259591814629*^9}, {3.584259649794915*^9, 3.584259667222927*^9}, {
   3.584259720124827*^9, 3.584259753659042*^9}, {3.5842598280107803`*^9, 
   3.584259931089404*^9}, {3.584260014426409*^9, 3.584260075333817*^9}, {
   3.584260108770638*^9, 3.584260194553151*^9}, {3.5842602456985607`*^9, 
   3.5842602540485*^9}, 3.58426067271624*^9, {3.59016802600064*^9, 
   3.59016802985883*^9}, {3.590202988855582*^9, 3.590203051297698*^9}, {
   3.590203152334589*^9, 3.590203248911832*^9}, {3.5902067061654882`*^9, 
   3.590206727308344*^9}, {3.5902068058562202`*^9, 3.590206849597859*^9}, {
   3.590206935791066*^9, 3.5902070405649023`*^9}, {3.590207080987468*^9, 
   3.5902070980847473`*^9}, {3.5902072722027683`*^9, 3.590207277782592*^9}, {
   3.590208279238989*^9, 3.5902083207240458`*^9}, {3.590218601602483*^9, 
   3.590218617460957*^9}, {3.590218881989335*^9, 3.590218903190731*^9}, 
   3.59038844338011*^9, 3.5903899769590063`*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"(*", " ", 
   RowBox[{
   "comparison", " ", "with", " ", "grubler", " ", "part", " ", "one"}], " ", 
   "*)"}], "\[IndentingNewLine]", 
  RowBox[{
   RowBox[{
    RowBox[{"b1", "=", 
     RowBox[{"Sort", "[", 
      SubscriptBox[
       RowBox[{"Select", "[", 
        RowBox[{"z1", ",", 
         RowBox[{
          RowBox[{
           RowBox[{
            SubscriptBox["#", 
             RowBox[{"\[LeftDoubleBracket]", "28", "\[RightDoubleBracket]"}]],
             ">", "0"}], "&&", 
           RowBox[{
            SubscriptBox["#", 
             RowBox[{"\[LeftDoubleBracket]", "35", "\[RightDoubleBracket]"}]],
             ">", "0"}]}], "&"}]}], "]"}], 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", 
         RowBox[{"{", 
          RowBox[{"20", ",", "13", ",", "28", ",", "35", ",", "30"}], "}"}]}],
         "\[RightDoubleBracket]"}]], "]"}]}], ";", 
    RowBox[{"(*", " ", 
     RowBox[{
     "start", " ", ",", " ", "MW", " ", ",", " ", "cout2", ",", " ", "error", 
      " ", ",", " ", "generation"}], " ", "*)"}], "\[IndentingNewLine]", 
    RowBox[{"b2", "=", 
     RowBox[{"Transpose", "[", 
      RowBox[{"{", 
       RowBox[{
        SubscriptBox["b1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
        SubscriptBox["b1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
        SubscriptBox["b1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], ",", 
        FractionBox[
         RowBox[{
          SubscriptBox["b1", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", 
             RowBox[{"-", "3"}]}], "\[RightDoubleBracket]"}]], "*", 
          SubscriptBox["b1", 
           RowBox[{"\[LeftDoubleBracket]", 
            RowBox[{"All", ",", 
             RowBox[{"-", "2"}]}], "\[RightDoubleBracket]"}]]}], 
         RowBox[{"100", " "}]], ",", 
        SubscriptBox["b1", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", 
           RowBox[{"-", "1"}]}], "\[RightDoubleBracket]"}]]}], "}"}], "]"}]}],
     ";", 
    RowBox[{"(*", " ", 
     RowBox[{
     "start", ",", " ", "MW", ",", " ", "cout2", ",", " ", "coutGRub", ",", 
      " ", "gen"}], " ", "*)"}], "\[IndentingNewLine]", 
    RowBox[{"b3", "=", 
     RowBox[{"Sort", "[", 
      SubscriptBox["b2", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", 
         RowBox[{"{", 
          RowBox[{"1", ",", "2", ",", "3", ",", "5"}], "}"}]}], 
        "\[RightDoubleBracket]"}]], "]"}]}], ";"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"b4", "=", 
     RowBox[{"Transpose", "[", 
      RowBox[{"{", 
       RowBox[{
        SubscriptBox["b2", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
        FractionBox[
         SubscriptBox["b2", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], 
         SubscriptBox["b2", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]], " ", ",", 
        SubscriptBox["b2", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
        SubscriptBox["b2", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "5"}], "\[RightDoubleBracket]"}]]}], "}"}], 
      "]"}]}], ";", 
    RowBox[{"(*", " ", 
     RowBox[{"start", ",", " ", 
      RowBox[{"\[Euro]", "/", "W"}], ",", " ", "MW", ",", " ", "Gen"}], " ", 
     "*)"}], "\[IndentingNewLine]", 
    RowBox[{"soja", "[", 
     RowBox[{"b4", ",", 
      RowBox[{"{", 
       RowBox[{"2", ",", "3"}], "}"}], ",", "\"\<Audit\>\""}], "]"}]}], 
   "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"b3", "=", 
     RowBox[{"Sort", "[", 
      SubscriptBox["b2", 
       RowBox[{"\[LeftDoubleBracket]", 
        RowBox[{"All", ",", 
         RowBox[{"{", 
          RowBox[{"1", ",", "2", ",", "3", ",", "5"}], "}"}]}], 
        "\[RightDoubleBracket]"}]], "]"}]}], ";"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"b4", "=", 
     RowBox[{"Transpose", "[", 
      RowBox[{"{", 
       RowBox[{
        SubscriptBox["b2", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
        FractionBox[
         SubscriptBox["b2", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", "4"}], "\[RightDoubleBracket]"}]], 
         SubscriptBox["b2", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]]], " ", ",", 
        SubscriptBox["b2", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
        SubscriptBox["b2", 
         RowBox[{"\[LeftDoubleBracket]", 
          RowBox[{"All", ",", "5"}], "\[RightDoubleBracket]"}]]}], "}"}], 
      "]"}]}], ";", 
    RowBox[{"(*", " ", 
     RowBox[{"start", ",", " ", 
      RowBox[{"\[Euro]", "/", "W"}], ",", " ", "MW", ",", " ", "Gen"}], " ", 
     "*)"}], "\[IndentingNewLine]", 
    RowBox[{"soja", "[", 
     RowBox[{"b4", ",", 
      RowBox[{"{", 
       RowBox[{"2", ",", "3"}], "}"}], ",", "\"\<Gruber\>\""}], 
     "]"}]}]}]}]], "Input",
 CellChangeTimes->{{3.590414881212738*^9, 3.590414892554099*^9}, {
  3.590414990595264*^9, 3.5904150238662367`*^9}, {3.5904151376832952`*^9, 
  3.590415245040469*^9}, {3.590817486081003*^9, 3.590817493912223*^9}, {
  3.590822834900416*^9, 3.590822843592834*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Audit\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "1520", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "32.4`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "21", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "Audit", ": mean cost = ", 1520, " \[Euro]/kW, increases by ", 32.4, 
   " \[Euro]/kW every new year, grew at ", 21, " \:2030/year"],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.590415025268505*^9, {3.5904151880576897`*^9, 3.590415245836843*^9}, {
   3.590817475818975*^9, 3.590817499132366*^9}, 3.590818253891502*^9, 
   3.590822092495192*^9, 3.590822786833995*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Gruber\"\>", "\[InvisibleSpace]", "\<\": mean cost = \"\>", 
   "\[InvisibleSpace]", "1398", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW, increases by \"\>", 
   "\[InvisibleSpace]", "109.2`", 
   "\[InvisibleSpace]", "\<\" \[Euro]/kW every new year, grew at \"\>", 
   "\[InvisibleSpace]", "84", "\[InvisibleSpace]", "\<\" \:2030/year\"\>"}],
  SequenceForm[
  "Gruber", ": mean cost = ", 1398, " \[Euro]/kW, increases by ", 109.2, 
   " \[Euro]/kW every new year, grew at ", 84, " \:2030/year"],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.590415025268505*^9, {3.5904151880576897`*^9, 3.590415245836843*^9}, {
   3.590817475818975*^9, 3.590817499132366*^9}, 3.590818253891502*^9, 
   3.590822092495192*^9, 3.590822786835894*^9}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"(*", " ", 
   RowBox[{
   "comparison", " ", "with", " ", "grubler", " ", "part", " ", "two"}], " ", 
   "*)"}], "\[IndentingNewLine]", 
  RowBox[{
   RowBox[{
    RowBox[{"lisa", "=", 
     RowBox[{"Select", "[", 
      RowBox[{
       SubscriptBox[
        RowBox[{"Tally", "[", 
         SubscriptBox["z1", 
          RowBox[{"\[LeftDoubleBracket]", 
           RowBox[{"All", ",", "33"}], "\[RightDoubleBracket]"}]], "]"}], 
        RowBox[{"\[LeftDoubleBracket]", 
         RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
       RowBox[{
        RowBox[{"#", ">", "1"}], "&"}]}], "]"}]}], ";"}], 
   "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"m2", "=", 
     RowBox[{"Sort", "[", 
      RowBox[{"Table", "[", 
       RowBox[{
        RowBox[{
         RowBox[{"a1", "=", 
          RowBox[{"Sort", "[", 
           SubscriptBox[
            RowBox[{"Select", "[", 
             RowBox[{"z1", ",", 
              RowBox[{
               RowBox[{
                SubscriptBox["#", 
                 RowBox[{
                 "\[LeftDoubleBracket]", "33", "\[RightDoubleBracket]"}]], 
                "\[Equal]", 
                SubscriptBox["lisa", 
                 RowBox[{
                 "\[LeftDoubleBracket]", "k", "\[RightDoubleBracket]"}]]}], 
               "&"}]}], "]"}], 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"All", ",", 
              RowBox[{"{", 
               RowBox[{"20", ",", "13", ",", "28", ",", "35"}], "}"}]}], 
             "\[RightDoubleBracket]"}]], "]"}]}], ";", "\[IndentingNewLine]", 
         
         RowBox[{"a2", "=", 
          RowBox[{"Transpose", "[", 
           RowBox[{"{", 
            RowBox[{
             SubscriptBox["a1", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
             SubscriptBox["a1", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
             SubscriptBox["a1", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], ",", 
             FractionBox[
              RowBox[{
               SubscriptBox["a1", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"All", ",", 
                  RowBox[{"-", "1"}]}], "\[RightDoubleBracket]"}]], "*", 
               SubscriptBox["a1", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"All", ",", 
                  RowBox[{"-", "2"}]}], "\[RightDoubleBracket]"}]]}], 
              RowBox[{"100", " "}]]}], "}"}], "]"}]}], ";", 
         "\[IndentingNewLine]", 
         RowBox[{"{", 
          RowBox[{
           SubscriptBox["a2", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"1", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
           FractionBox[
            RowBox[{"Total", "[", 
             SubscriptBox["a2", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "4"}], "\[RightDoubleBracket]"}]], "]"}], 
            RowBox[{"Total", "[", 
             SubscriptBox["a2", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]], 
           ",", "\"\<Gru\>\""}], "}"}]}], ",", 
        RowBox[{"{", 
         RowBox[{"k", ",", 
          RowBox[{"Length", "[", "lisa", "]"}]}], "}"}]}], "]"}], "]"}]}], 
    ";"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"g1", "=", 
     RowBox[{"curry", "[", 
      RowBox[{
       RowBox[{"{", "\"\<Gru\>\"", "}"}], ",", "Blue", ",", 
       "\"\<\[Euro]/W\>\""}], "]"}]}], ";"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"m2", "=", 
     RowBox[{"Sort", "[", 
      RowBox[{"Table", "[", 
       RowBox[{
        RowBox[{
         RowBox[{"a1", "=", 
          RowBox[{"Sort", "[", 
           SubscriptBox[
            RowBox[{"Select", "[", 
             RowBox[{"z1", ",", 
              RowBox[{
               RowBox[{
                SubscriptBox["#", 
                 RowBox[{
                 "\[LeftDoubleBracket]", "33", "\[RightDoubleBracket]"}]], 
                "\[Equal]", 
                SubscriptBox["lisa", 
                 RowBox[{
                 "\[LeftDoubleBracket]", "k", "\[RightDoubleBracket]"}]]}], 
               "&"}]}], "]"}], 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"All", ",", 
              RowBox[{"{", 
               RowBox[{"20", ",", "13", ",", "28", ",", "35"}], "}"}]}], 
             "\[RightDoubleBracket]"}]], "]"}]}], ";", "\[IndentingNewLine]", 
         
         RowBox[{"a2", "=", 
          RowBox[{"Transpose", "[", 
           RowBox[{"{", 
            RowBox[{
             SubscriptBox["a1", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
             SubscriptBox["a1", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], ",", 
             SubscriptBox["a1", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], ",", 
             FractionBox[
              RowBox[{
               SubscriptBox["a1", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"All", ",", 
                  RowBox[{"-", "1"}]}], "\[RightDoubleBracket]"}]], "*", 
               SubscriptBox["a1", 
                RowBox[{"\[LeftDoubleBracket]", 
                 RowBox[{"All", ",", 
                  RowBox[{"-", "2"}]}], "\[RightDoubleBracket]"}]]}], 
              RowBox[{"100", " "}]]}], "}"}], "]"}]}], ";", 
         "\[IndentingNewLine]", 
         RowBox[{"{", 
          RowBox[{
           SubscriptBox["a2", 
            RowBox[{"\[LeftDoubleBracket]", 
             RowBox[{"1", ",", "1"}], "\[RightDoubleBracket]"}]], ",", 
           FractionBox[
            RowBox[{"Total", "[", 
             SubscriptBox["a2", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "3"}], "\[RightDoubleBracket]"}]], "]"}], 
            RowBox[{"Total", "[", 
             SubscriptBox["a2", 
              RowBox[{"\[LeftDoubleBracket]", 
               RowBox[{"All", ",", "2"}], "\[RightDoubleBracket]"}]], "]"}]], 
           ",", "\"\<Aud\>\""}], "}"}]}], ",", 
        RowBox[{"{", 
         RowBox[{"k", ",", 
          RowBox[{"Length", "[", "lisa", "]"}]}], "}"}]}], "]"}], "]"}]}], 
    ";"}], "\[IndentingNewLine]", 
   RowBox[{
    RowBox[{"g2", "=", 
     RowBox[{"curry", "[", 
      RowBox[{
       RowBox[{"{", "\"\<Aud\>\"", "}"}], ",", "Red", ",", 
       "\"\<\[Euro]/W\>\""}], "]"}]}], ";", 
    RowBox[{"g0", "=", 
     RowBox[{"DateListPlot", "[", 
      RowBox[{
       RowBox[{"{", 
        RowBox[{
         RowBox[{"{", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{
            "1990", ",", "1", ",", "1", ",", "0", ",", "0", ",", "0"}], "}"}],
            ",", "3.5"}], "}"}], ",", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{
            "1971", ",", "6", ",", "1", ",", "0", ",", "0", ",", "0"}], "}"}],
            ",", ".6"}], "}"}]}], "}"}], ",", 
       RowBox[{"PlotStyle", "\[Rule]", "White"}], ",", 
       RowBox[{"AxesOrigin", "\[Rule]", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{"{", 
           RowBox[{"1971", ",", "6", ",", "1", ",", "0", ",", "0", ",", "0"}],
            "}"}], ",", "0.5"}], "}"}]}], ",", 
       RowBox[{"Frame", "\[Rule]", "False"}], ",", 
       RowBox[{"AxesLabel", "\[Rule]", "\"\<\[Euro]/W\>\""}]}], "]"}]}], ";", 
    
    RowBox[{"g3", "=", 
     RowBox[{"Show", "[", 
      RowBox[{"g0", ",", "g1", ",", "g2", ",", 
       RowBox[{"AspectRatio", "\[Rule]", ".25"}], ",", 
       RowBox[{"ImageSize", "\[Rule]", "600"}], ",", 
       RowBox[{"TextStyle", "\[Rule]", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{"FontFamily", "\[Rule]", "fuente"}], ",", 
          RowBox[{"FontSize", "\[Rule]", "14"}]}], "}"}]}]}], "]"}]}], ";", 
    RowBox[{"Export", "[", 
     RowBox[{
      RowBox[{"path", "<>", "\"\</figures/overnightFR1.pdf\>\""}], ",", 
      "g3"}], "]"}], ";"}], "\[IndentingNewLine]", 
   RowBox[{"(*", "  ", "*)"}]}]}]], "Input",
 CellChangeTimes->{{3.590413365433475*^9, 3.590413417534094*^9}, {
   3.590413501922426*^9, 3.590413508164711*^9}, {3.590413603379891*^9, 
   3.590413607172287*^9}, {3.5904136411342793`*^9, 3.590413756239732*^9}, {
   3.5904138079043827`*^9, 3.590413817668853*^9}, {3.590413850039872*^9, 
   3.590413850356617*^9}, 3.590414169831252*^9, {3.5904143370258627`*^9, 
   3.590414348233572*^9}, {3.590414407000242*^9, 3.590414407288003*^9}, {
   3.59081751188339*^9, 3.590817564907172*^9}, {3.59081762658051*^9, 
   3.590817627426899*^9}, {3.59081872449086*^9, 3.5908187284090433`*^9}, {
   3.590819038479789*^9, 3.590819042343761*^9}, {3.5908227979492064`*^9, 
   3.590822805906515*^9}, {3.590822847481771*^9, 3.590822853507141*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"Gru\"\>", "}"}], "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", "113.9`"}],
  SequenceForm[{"Gru"}, " ", 113.9],
  Editable->False]], "Print",
 CellChangeTimes->{{3.5908227884196577`*^9, 3.590822807010871*^9}}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"{", "\<\"Aud\"\>", "}"}], "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", "35.4`"}],
  SequenceForm[{"Aud"}, " ", 35.4],
  Editable->False]], "Print",
 CellChangeTimes->{{3.5908227884196577`*^9, 3.590822807057232*^9}}]
}, Open  ]]
}, Open  ]]
},
WindowSize->{1188, 856},
WindowMargins->{{4, Automatic}, {Automatic, 0}},
Magnification:>FEPrivate`If[
  FEPrivate`Equal[FEPrivate`$VersionNumber, 6.], 1.25, 1.25 Inherited],
FrontEndVersion->"9.0 for Mac OS X x86 (32-bit, 64-bit Kernel) (November 20, \
2012)",
StyleDefinitions->"Default.nb"
]
(* End of Notebook Content *)
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(*NotebookFileOutline
Notebook[{
Cell[CellGroupData[{
Cell[579, 22, 298, 4, 36, "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[880, 28, 3068, 85, 382, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[3951, 115, 11519, 281, 1165, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[15473, 398, 10096, 249, 1041, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[25572, 649, 16570, 403, 1840, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}]
}, Closed]],
Cell[42157, 1055, 312, 8, 28, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[42472, 1065, 3216, 80, 145, "Input"],
Cell[CellGroupData[{
Cell[45713, 1149, 242, 3, 36, "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[45958, 1154, 7929, 201, 15825, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}]
}, Closed]],
Cell[CellGroupData[{
Cell[53924, 1360, 258, 4, 36, "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[54185, 1366, 1072, 28, 457, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[55260, 1396, 8457, 208, 4141, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[63720, 1606, 412, 12, 383, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[64135, 1620, 3563, 89, 1831, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[67701, 1711, 4857, 125, 3128, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}]
}, Closed]],
Cell[CellGroupData[{
Cell[72595, 1841, 236, 3, 36, "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[72834, 1846, 1897, 42, 122, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[74734, 1890, 215, 3, 35, "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[74952, 1895, 8632, 222, 542, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}]
}, Open  ]],
Cell[83599, 2120, 401, 8, 26, "Print"],
Cell[CellGroupData[{
Cell[84025, 2132, 3175, 77, 222, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[87203, 2211, 5247, 130, 337, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}]
}, Open  ]],
Cell[CellGroupData[{
Cell[92487, 2346, 342, 5, 36, "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[92832, 2353, 659, 14, 213, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[93494, 2369, 868, 14, 332, "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[94365, 2385, 2950, 69, 1585, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[97318, 2456, 280, 6, 210, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[97601, 2464, 2197, 58, 608, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[99801, 2524, 1257, 34, 472, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[101061, 2560, 1910, 51, 597, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[102974, 2613, 2192, 59, 597, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[105169, 2674, 2295, 60, 722, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[107467, 2736, 3274, 86, 868, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}],
Cell[110744, 2824, 593, 14, 197, "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10001.}]
}, Closed]],
Cell[CellGroupData[{
Cell[111374, 2843, 444, 6, 36, "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[111821, 2851, 4634, 125, 269, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[116458, 2978, 558, 13, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[117019, 2993, 3551, 94, 196, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[120573, 3089, 524, 11, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[121100, 3102, 2269, 62, 123, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[123372, 3166, 738, 14, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[124113, 3182, 1086, 30, 63, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[125202, 3214, 810, 15, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}]
}, Open  ]],
Cell[CellGroupData[{
Cell[126049, 3234, 557, 14, 65, "Input"],
Cell[126609, 3250, 114, 1, 35, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[126760, 3256, 3663, 104, 234, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[130426, 3362, 2693, 69, 191, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}],
Cell[133122, 3433, 272, 5, 35, "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10002.}]
}, Open  ]],
Cell[CellGroupData[{
Cell[133431, 3443, 444, 6, 36, "Subsubtitle",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[133878, 3451, 2678, 58, 124, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}]
}, Open  ]],
Cell[136571, 3512, 11444, 298, 606, "Input"],
Cell[CellGroupData[{
Cell[148040, 3814, 3464, 94, 290, "Input"],
Cell[CellGroupData[{
Cell[151529, 3912, 526, 12, 26, "Print"],
Cell[152058, 3926, 379, 10, 26, "Print"],
Cell[152440, 3938, 379, 10, 26, "Print"],
Cell[152822, 3950, 388, 9, 26, "Print"],
Cell[153213, 3961, 408, 10, 26, "Print"],
Cell[153624, 3973, 426, 10, 26, "Print"]
}, Open  ]]
}, Open  ]],
Cell[154077, 3987, 70, 1, 35, "Input"],
Cell[CellGroupData[{
Cell[154172, 3992, 1140, 31, 100, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[155315, 4025, 899, 17, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[156217, 4044, 919, 17, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[157139, 4063, 972, 20, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[158114, 4085, 1223, 31, 100, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[159340, 4118, 920, 17, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[160263, 4137, 915, 17, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[161181, 4156, 991, 20, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[162175, 4178, 1340, 38, 80, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[163518, 4218, 911, 17, 26, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[164432, 4237, 5075, 117, 269, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}]
}, Open  ]],
Cell[CellGroupData[{
Cell[169544, 4359, 445, 9, 26, "Print"],
Cell[169992, 4370, 311, 7, 26, "Print"],
Cell[170306, 4379, 280, 7, 26, "Print"],
Cell[170589, 4388, 311, 7, 26, "Print"],
Cell[170903, 4397, 332, 8, 26, "Print"],
Cell[171238, 4407, 347, 8, 26, "Print"]
}, Open  ]],
Cell[171600, 4418, 4549, 113, 237, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],
Cell[CellGroupData[{
Cell[176174, 4535, 5713, 147, 328, "Input"],
Cell[CellGroupData[{
Cell[181912, 4686, 783, 15, 26, "Print"],
Cell[182698, 4703, 787, 15, 26, "Print"]
}, Open  ]]
}, Open  ]],
Cell[CellGroupData[{
Cell[183534, 4724, 9110, 226, 488, "Input"],
Cell[CellGroupData[{
Cell[192669, 4954, 288, 7, 26, "Print"],
Cell[192960, 4963, 286, 7, 26, "Print"]
}, Open  ]]
}, Open  ]]
}
]
*)

(* End of internal cache information *)


mailto:nicolas.boccard@udg.edu


1 Introduction

Addressing climate change and energy security in the field of electricity requires methods to

compare the cost of alternative technologies (old and new) and their likely evolution. The in-

strument of choice according to the International Energy Agency (cf. IEA (2010)) is the levelized

cost expressing the total discounted cost of delivering electricity from a plant to the grid. Capi-

tal as well as operation and maintenance are well known and studied across many technologies

but assessing the full cost of nuclear powered electricity is a thorny issue because R&D and other

development costs are expanded long before commercial operation while plant dismantlement

and waste storage will be incurred for decades after electricity generation has ceased.

To construct a robust cost estimator for the entire cycle, a large sample of reactors is required

which limits us to the four countries that embarked on the full scale development of nuclear

power: USA (101 GW), France (63 GW), Japan (44 GW) and countries from the former Soviet

Block (≈ 42 GW).1

The 1979 Three Miles Island (TMI) accident2 triggered a scrutinization of the US nuclear

power sector. The pioneering study of Komanoff (1981) demonstrates a cost escalation for the

construction of nuclear reactors. Koomey and Hultman (2007) follow suit for a large sample

of reactors and manage to compute levelized cost for each, finding a strong correlation with

the year of commercial operation i.e., a cost escalation. Oddly enough, they omit to give an

overall figure for the US nuclear industry as they favor cumulative distributions to display their

results. Since we follow a similar costing method, we are able to adapt their data in order to

compare the US to France. Cooper (2011) focuses on safety and pinpoints a regime change after

the TMI accident. His econometric analysis shows that increased regulatory pressure lead to

longer construction times and therefore greater cost. Whereas cost escalation was mild before

TMI, it became more pronounced thereafter. Interestingly, he finds that the largest US nuclear

utility, Bechtel, suffered a milder cost escalation, very much like Electricité de France (EDF) as

we shall show in this article, confirming that economies of scale require numerous replications

of the same plant.

The 1986 Chernobyl catastrophe has proven that the soviet technology was dangerous and

is therefore not worthy of study as it will most likely never spread outside its initial area of in-

fluence. The 2011 Fukushima disaster revealed that the Japanese nuclear industry was not ac-

cident proof and lacked transparency.3 For long, the French government was equally secretive,

but Fukushima send a shock wave that “forced" greater transparency.4 The prime minister firstly

ordered a technical audit with a view to increase security and secondly, asked the Court of Audit

1We sum capacity from Russia, Ukraine, the Czech republic and Slovakia which are all based on the soviet VVER

technology.
2We follow the standard terminology of using “accident”, “disaster” and “catastrophe” for events of an increasing

socio–economic–environmental magnitude; it is applied to TMI, Fukushima and Tchernobyl resepectively.
3The few Japanese studies on the cost of nuclear power are based on producers accounts and thus fail to capture

adequately government R&D expenses and future cost.
4At the time of the Chernobyl catastrophe, French officials claimed the radioactive cloud would not pass over

the country, then claimed that no public safety action was required when European neighbors were busy taking

extreme measures (cf. next footnote).
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(2012) to assess the full economic cost of the nuclear sector. Their report is our main source of

information.5

Beyond providing an excellent introduction to the French nuclear industry, Grubler (2010)

performs a worthy study of cost escalation. He relies on the first transparency report of Charpin

et al. (2000) which did not reveal individual plant cost, but only the yearly investments by EDF.

Grubler (2010) thus estimates those construction costs and identifies a strong real-term escala-

tion as well as a stability of operating costs, concluding to a negative “learning by doing”. Rangel

and Lévêque (2012) use the Court of Audit (2012) report to qualify this finding, concluding that

reactors ended up becoming costlier to build; they also find evidence of a learning curve within

the same size and type of reactors, confirming the value of standardization.

In the rest of this article, we take advantage of the newly revealed detailed cost items to as-

sess the economics of the French nuclear power sector as it stands; we also make a prospective

incursion into the future as well as a comparison with the US.

2 French Nuclear Program

The first generation of French nuclear reactors designed for commercial electricity generation

were developed under the leadership of the Commissariat à l’énergie atomique (CEA). Since

France lacked uranium mines, a technology frugal on that precious input was pursued at great

cost and difficulty. The last closure of this first generation class dates from 1994 and all units

are now being dismantled. CEA’s leadership was contested early on by EDF and the industry

heavy weights who pushed for the US light water technology which was gaining traction around

the world. The reasons exposed were, firstly, a greater security of supply for the uranium in-

put (mines in Australia or Canada), secondly, a wider ability to share future development cost

and thirdly, ample market opportunities in the countries under American influence. During the

60’s EDF bypassed the prohibition to invest into the Westinghouse pressurized water technol-

ogy (PWR) by engaging in a joint venture with the Belgian operator who build two such plants.

After President de Gaulle resigned in 1969, the change was consummated and France licensed

the PWR ordering 6 reactors (aka CP0 batch) with construction starting in 1971. A massive order

for 18 identical reactors (aka CP1 batch) was then ordered in early 1974 as a consequence of the

first oil shock. At the end of 1975, another 18 units are ordered but this time half of the order cor-

responds to bigger reactors so that we have the so-called CP2 & P4 batches. The final orders are

8 reactors in 1980 (aka P’4 batch) and 4 in 1984 which dispensed from the Westinghouse license

and were thus fully French (aka N4 batch). As recalled in the French Nuclear Security Agency in

ASN (2013), plants became more sophisticated which is a basic reason why construction dura-

tion and cost may increase.6

5Like Grubler (2010), who used French official reports before us, we have no evidence, nor reason, to doubt the

intellectual rigor of French auditors as further explained in Appendix 7. Our data is available online.
6Wrt. CP0, the CP1-CP2 reactors have a different building design, an improved cooling system and more flexible

operation. The bigger P4 reactors entail an additional generators to offer a higher cooling capacity, the reactor

containment consists now of a double concrete wall instead of a single wall with a steel liner. Lastly, the N4 reactors

have more compact steam generators, new coolant pumps and a computerized control room.
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The literature has extensively analyzed reactor construction times. Figure 1 displays the con-

struction time of French nuclear reactors as a function of the date of commercial operation with

five distinct colors and linear fittings for the five batches (CP0, CP1, CP2, P4, N4).7 This partic-

ular choice of date allows a comparison with a similar graph for unit cost of power in the next

section. As indicated by the gray linear fitting over the entire fleet of 58 reactors, there is a clear

escalation of construction duration. It is driven by two phenomena. Firstly, there is an escala-

tion between batches (colored clouds do not overlap much) especially with the last one (N4 in

orange) which is markedly distinct from the previous Westinghouse models. Secondly, the last

Westinghouse batches in blue and purple suffered from a degradation but as shown in the next

section, it is not necessarily a sign of higher cost.

1980 1985 1990 1995 2000

6

8

10

12

14

Years

Figure 1: Construction Time of Second Generation French Nuclear Reactors

3 Plant Cost Evolution

From this point on, we use the information revealed by the Court of Audit (2012)’s report. Like

Rangel and Lévêque (2012), we aim to qualify Grubler (2010)’s identification of “negative learning-

by-doing in the French scaling up of nuclear power", recalling that he did not have information

regarding individual plants or reactors, but only the series of yearly investments made by EDF

(cf. his §4.3).8 The auditors detail the capital cost of the 29 plants, each containing two identical

reactors as well as all other cost items supported now and then by EDF to build and operate its

fleet. In §5.1, we use these data to construct a realistic total investment cost for each plant. Since

the bundling of reactors by pairs appears a bit artificial, we estimate the cost of each reactor.

The correlation between cost per unit of power at plant level and construction duration for

the whole plant is 80%. Likewise, in the US where cost of individual reactors are known, the

correlation is 76%. We believe this strong link between duration and cost warrants the following

estimate for individual reactor cost: we split the mother plant cost between the two child reac-

7The construction time between the start of construction and the start of commercial operation as recorded in

the PRIS database from the International Atomic Energy Agency (IAEA) database. Our computer code is available

online.
8Komanoff (2010) already uses regression analysis over Grubler (2010)’s limited data to obtain a smoother cost

escalation of 60% instead of 200%.
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tors in proportion to the construction time of each.9 Figure 2 then shows the reconstructed unit

cost expressed in 2010d as a function of the date of first commercial operation.10 The gray line

corresponds to the linear fit over the entire fleet of 58 reactors; it shows an overall limited cost

escalation in the sense that the capital cost per unit of power grew at the yearly rate of 2.1% (or

30 d/kW/year), the average cost being 1.5 d/W.11 This cost containment contrasts with the US

where one hundred similar reactors were build at prices growing by 19% every year (cf. §6.2).

1980 1985 1990 1995 2000

1.5

2.0

2.5

'�W

Figure 2: Construction Cost of Second Generation French Nuclear Reactors

We display the five waves of identical reactors with the colors used in the previous section

(as well as the corresponding linear fittings). This allows to infer whether there is or no a learn-

ing effect in replicating the same reactor. We observe a clear cost escalation with the first batch

and a slight one with the next even though construction times improved in both cases. Oddly

enough, the same reversal occurs with the fourth purple batch of bigger reactors: their con-

struction times worsened meanwhile they enjoyed a slight cost melioration. These observations

obviously need to be qualified by the fact that there is a great variability within all batches and

also that non technical constraints may have impacted speed and cost as explained in Appendix

7. All in all, the 48 Westinghouse reactors build during the 1980s (and completed over just 13

years) display an overall great stability with a limited 1.4% yearly growth rate of unit cost. This

feat has been ascribed to the standardization made possible by having public monopolies EDF

and Framatome focused on dedicated tasks (cf. §3 in Grubler (2010)).

Towards the end of the process, we find the N4 batch of fully French reactors. The Chooz

plant, started in 1984, had a total cost of 6.3 bnd (of 2010). It is about 50% more expensive than

the last Westinghouse units but already the second reactor is finished faster than the first so that

its cost is most likely to have fallen, as shown on the graph.12 The last completed plant at Civaux,

started in 1988, had a total cost of 4.8 bnd, about a quarter cheaper, so that the unit cost fell from

9If a plant has a cost of 100 and it took respectively 4 and 6 years to build the reactors, we assign a cost of 40 to

the first and 60 to the second. The case of the last N4 batch of reactors is treated in Appendix 7.
10Appendix 7 explains why we do not use the official date for a few units whose commercial operation was delayed

on purpose.
11Using construction start instead of operation start, the growth rate would be 2.2% because the period under

consideration shrinks. Likewise in the US case, we find 22% vs. 19% if using construction start instead of operation

start.
12We cannot prove this claim since we have estimated individual reactor costs from build times.
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2.15 d/W at Chooz to 1.65 d/W at Civaux, already in line with the unit cost of Westinghouse

units. There appears to be a notable learning effect but since we only have two observations, no

conlusion should drawn. It may simply be that the first N4 unit, like all first units, turned out to

be more expensive than anticipated whereas the second unit may have achieved the expected

cost level. In retrospect, the French nuclear program was an industrial success but its economics

were too ambitious and self-centered, having drawn on an expected demand growth that did not

materialize due to the oil shocks. Clearly, the full economic benefit could have been achieved

with the N4 class of reactors if the output market had been conceived to be the European one in

the first place as the sheer size (and cost) of each reactor requires a very large market to achieve

scale economies.

To end this section, we compare our estimates to Grubler (2010)’s.13 His findings converted

to d2010 show an escalation becoming increasingly off the mark especially for the last plant

(Civaux) with a 100% error.14 Figure 3 displays the investment cost per unit of power for all

29 two-reactors plants according to the starting construction date of the first reactor. Grubler

(2010) finds a mean of 1.4 d/W (vs. real 1.5 d/W) linearly increasing at a rate of 8.4% (vs. real

2.1%). On the basis of the novel information revealed by the audit, we may thus conclude that

Grubler (2010) underestimates the investment cost of the French nuclear fleet but overestimates

its rate of growth. The auditors’ report thus taught us that French nuclear reactors were dearer

than previously thought but also that the scaling up of capacity was achieved while containing

cost escalation.

1975 1980 1985 1990
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1.5

2.0

2.5

3.0

3.5
'�W

Figure 3: Grubler vs. Court of Audit for Plant Unit Cost

4 Availability & Capacity Factor

This short section looks at the commercial availability of French nuclear reactors as measured

by the capacity factor (CF), the ratio of actual output to theoretical maximum output. This syn-

13 Rangel and Lévêque (2012) do likewise but using solely the cost directly imputed to each plant by the auditors

without reallocating the extra disbursement that EDF supported during the fleet construction as we detail in §5.1.
14We use the 1998 French Francs from the original source since Grubler (2010)’s treatment of inflation appears

erroneous. In his paper, 100 FF98 = 13.8 d of 2008 whereas the official deflator of the French economy published

by INSEE and the fixed FF/EUR conversion rate indicate a greater 18.4d.
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thetic value plays a fundamental role for the computation of the levelized cost. The yearly value

shown on Figure 4 is stable enough to allow the computation of a robust estimate. The French

nuclear power capacity has been steady at 63.1 GW since 2002 with an average yearly output

of 418 TWh, putting the capacity factor at 76%, on average, over the decade, the peak being

achieved in 2005 at 78%.15 This means one in every four reactors which is systemically stopped,

for maintenance or any other reason such as an incident. Equivalently, French nuclear reactors

run only 18 hours a day, far below the industry consensus for this baseload technology e.g., the

US where the capacity factor hovers around 90%.
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Figure 4: Capacity Factor of French Nuclear Power

In testimony to parliament, EDF ascribes this lackluster performance to a lack of mainte-

nance investments around 2000 which is now inducing frequent failures. EDF has since engaged

into an ambitious investment plan to improve reliability.16 To account for this fact and the likely

tightening of security regulation after Fukushima, we add an additional reliability cost item in

§5.3 under the “Fukushima” heading. However, we cannot fail to notice from a cursory look

at Figure 4, that the capacity factor has been historically low by international standards even

during the 1990s when the fleet was young and therefore supposedly problem-proof. A deeper

explanation of this phenomena is needed.

A referee suggested a market based one: the low capacity factor may be simply due to a lack

of demand, whether national or foreign, thereby forcing the operator EDF to keep some capac-

ity idle. We thus analyze availability data as reported to the transmission system operator over

the recent years. As can be seen on Figure 5, the availability of the French fleet, shown in blue,

reaches a maximum of about 95% during the winter when demand peaks.17 During this period

of high national demand driven by the extended use of domestic electricity heating, exports are

15EDF reports a one percent smaller “Design Net Capacity” to the auditors. We nevertheless stick to the value

commonly reported in the literature and available from the IAEA or RTE, the French Transmission System Operator.

Our output data comes from RTE.
16cf. fn9 p24 in Court of Audit (2012). Be aware though that this section of the report deals with “industrial

availability” which is an upper bound to the CF; in 2006 for instance, EDF claimed availability of 83.6% but achieved

a CF of solely 429 TWh
63.1 GW = 77.6%. Furthermore, it would appear EDF uses two distinct definitions at times. Indeed, for

2010, they report a 78.5% industrial availability to the auditors whereas our computation using the daily reports to

RTE is only 76.5%.
17The daily data is smoothed to emphasize the seasonal variation over the day–to–day jumps.
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small since the brown and red curves are close. This means that EDF has no cheap spare ca-

pacity to sell to neighbors but is technically capable of operating all 58 reactors but three. Dur-

ing the summer, availability falls below 70% to perform plant maintenance, but since baseload

falls drastically to half its winter peak, EDF is then able to profitably export the nuclear surplus;

graphically the red curve is now clearly above the brown one and close to the blue one. Selecting

the four summer months in our sample, we find a 52% correlation between daily availability and

the daily mean net exports (totaled algebraically over the six neighboring countries). This shows

that when EDF is able to restart a plant, it manages to find foreign buyers. Being a profit maxi-

mizing firm, there is every reason to believe that EDF would increase its CF during the summer

if it could do so in order to generate profits from exports.

2010 2011 2012 2013

60

70

80

90

100

110

120

Availability Baseload BL+Exports as % of Nuclear Capacity H63 GWL

Figure 5: Availability of the French Nuclear Power Fleet

We thus come to the conclusion that the low capacity factor has a technical or organizational

origin that EDF has not been able to solve for decades (and is therefore unlikely to improve upon

in the future). Whereas the previous section concluded favorably regarding the ability of France

to limit investment cost escalation during the expansion of its nuclear fleet, we conclude this

section with a note of pessimism: French nuclear power suffers from a rather hidden and indi-

rect weakness as many of its assets are often unavailable to perform their basic duty, electricity

generation.

5 Fleet Costing

The Court of Audit (2012)’s report goes back to 1957 when the first plan for civilian development

of nuclear power was set up. They only consider civilian expenses related to power generation

so that transport and distribution of electricity are naturally excluded. In this section, we look

at the entire fleet of 58 second generation nuclear reactors currently in use and explain how

the cost items unearthed by the auditors are aggregated into items meaningful for the purpose

of computing a levelized cost comparable with foreign experience. All figures are actualized to

d2010 to account for inflation.
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5.1 Investment

Beyond the direct construction cost of the 58 reactors at about 73 bnd, we find engineering ex-

penses for about 10 bnd that include management, testing and personnel training.18 These two

items constitute the “overnight cost” of the French second generation nuclear fleet but since

reactor construction can last for a decade or more, the interest paid to creditors during con-

struction must be accounted for if we want to be able to compare this technology to alternatives

such as wind power or natural gas whose construction time is around a year. To compute this

precommissioning interest, the auditors assume the needed cash-flow is covered by short-term

interest rate instruments and choose the average real rate of French government bonds over the

period at 4.5%.19 They find an extra disbursement of 12.8 bnd. As a matter of comparison and

coherency check, we look at the method used in the US for computing Total Plant Investment

which assumes that the overnight cost will be evenly spread during the period of construction.20

Applying this formula to the French data reveals a financing cost of 13 bnd quite close to the

auditors’ own. Table 1 summarizes the investment cost of the current French fleet of 58 nuclear

reactors.

Investment bnd d/kW

Construction 72.9 1154

Engineering 10.3 163

Financing Costs 13.0 207

Total 96.2 1524

Table 1: Investment cost (d2010) for French Nuclear Reactors

Beware that Table 1 relates to a mature technology that is not being constructed anymore.

Today, IEA (2010) reports the median overnight construction cost of a modern plant to be 4100

$/kW ' 3100 d/kW (at the 2010 exchange rate) i.e., twice the past cost. According to EDF itself,

the third generation European Pressurized water Reactor (EPR) with a capacity of 1.6 GW being

constructed in Flamanville, France, will have a full cost of 8.5 bnd, due to delays and difficul-

ties; as a consequence, the unit power cost will triple wrt. to the second generation at 8.5
1.6 = 5312

d/kW. If we only compare with the most recent units, the N4 batch, whose cost was 1860 d/kW,

the EPR still appears quite expensive. This may be due firstly, to the post Fukushima extra se-

18 Since this amount is only known for the entire fleet, it is imputed to each plant in proportion of its direct

construction cost.
19A referee suggested the higher 8% used by EDF for its long term evaluations. Although this was the official

French public discount rate until 2005, its originator Stoleru (1969) wanted to express the scarcity of capital avail-

able for public investment, not its cost. The dominant view today is that of a social rate of time preference chosen at

3% in the UK (cf. HMT (2003)) and US (cf. OMB (2003)). In a likewise fashion, the French revision of Lebegue et al.

(2005) adopts a 4% rate. Today, the public planning commission (cf. p210 in Quinet (2013)) recommends the exact

4.5% rate chosen by the auditors for energy investments.
20If 1$ is spend evenly across n years of construction, an amount 1

n is needed in year k. If the creditor is re-

munerated at the rate r , he is reimbursed (1+r )n−k

n when the plant is ready to operate. Summing over the n years

of construction, the total cost of this dollar is (1+r )n−1
r n > 1 which is the multiplier accounting for the duration of

construction.
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curity requirements and secondly, to the high learning cost of building the first unit of a novel

technology, after of a decade of interrupted construction with the ensuing loss of know-how. A

more heterodox explanation would be that “hidden development cost” previously buried into

the state’s accounts are now exposed thanks to the greater transparency requirements of public

works construction.

5.2 Fuel

The uranium fuel cycle involves three stages. The front-end consists of extraction, conversion

and enrichment all of which are covered by AREVA, the French monopoly fuel producer (for-

merly COGEMA). As reported by the auditors, EDF has a “cost plus” agreement with AREVA. The

invoice for enriched uranium over the last tree years has been stable around 1.5 bnd. The court

of auditors points to the fact that AREVA is a profitable endeavor to assume that this price high

enough to recover past investments and face future dismantling cost.21 As a consequence, we

exclude investment related to fuel fabrication from the table in the previous section.

During the second stage, the enriched uranium is burnt in reactors for about 4 years before

entering the third stage called the back-end cycle.22 As a consequence, after 4 years, a reactor

produces a steady amount of spent fuel so that EDF, with its fleet of 58 reactors, is facing a con-

tinuous flow of spent fuel. For that reason we differ from the auditors in choosing to treat “spent

fuel” as an operating expense rather than a part of the back-end cycle.

To assess this recurring cost, we use the fact that the current stock of spent fuel is 18.6 kton

and its future treatment cost is estimated by auditors at 14.8 bnd. Based on information relative

to 2008, 2009 and 2010, EDF consumes on average 1.13 kton of fuel per year (and generates as

much spent fuel), it incurs a mean yearly “spent fuel” expense of 14.8
18.6 × 1.13 ≈ 0.9 bnd.23 As

shown in Table 2, EDF also incurs a cost of keeping fuel stocks that has been rising up to 0.6

bnd/year.

Fuel bnd/year

Acquisition 1.5

Spent fuel 0.9

Stock 0.6

Total 3.0

Table 2: Fuel cost (d2010) for French Nuclear Reactors

21Past investments on enrichment and reprocessing amount to 40 bnd while dismantling is estimated to cost 7

bnd.
22 This latter involves first some 12 years of cooling in pools before recycling. At the moment, some 16% of the

fuel used in French reactors comes from recycling. The remains waste then enters long term storage.
23Auditors find the larger 1.1 bnd figure looking solely at the 2010 accounts.
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5.3 Operation & Maintenance

Table 3 summarizes all the elements entering the variable cost of nuclear power generation

found by the auditors in EDF’s accounts for 2008, 2009 and 2010. We use the latest values from

2010 as there is stability across all lines. Maintenance gathers two distinct charges that are en-

tered at one place as cost (2095 Md) and elsewhere as investments (1747 Md). We also take

into account, under the Fukushima label (2000 Md), of the stated desire by EDF to ramp up

investments, firstly to meet more stringent security requirements and secondly, to reach a 80%

capacity factor by improving reliability. Labour includes wages (2042 Md) and the many perks

enjoyed by employees (634 Md). Support include central services (932 Md), taxes (1176 Md),

research (644 Md) and financial cost (626 Md). Even in the absence of the special Fukushima

charge, O&M weights almost 10 bnd each year, thrice the cost of fuel. This is unusually large

when compared to international studies.

O&M bnd/year

Maintenance 3.8

Labour 2.7

Support 3.4

Fukushima 2.0

Total 11.9

Table 3: Variable cost (d2010) for French Nuclear Reactors

5.4 Back-end Cycle

For our purpose, the back-end cycle regards solely the dismantling of power plants at the end

of their operating life and waste management since we treat spent fuel is an operating expense.

The auditors recognize that evaluating the back-end costs is a complicated exercise, necessar-

ily based on many assumptions, among which the discounting of these far away future outlays.

France is already in the process of performing these tasks but none relative to the first generation

reactors is yet completed. The official policy is immediate dismantling to avoid burdening fu-

ture generations and take advantage of industrial know-how. According to Court of Audit (2005),

the technical schedule assumes a first 10 years phase of deconstruction followed by a 15 years

waiting period before the third 10 years phase of site restoration. The schedule of nominal ex-

penses is thus spread over more than two decades and is therefore much larger than its present

value at the time of plant shutdown. The dismantling cost figures shown hereafter deal solely

with second generation reactors and active ancillary facilities still from the CEA.

EDF initially followed the official recommendation of using the overnight cost as a reference

for estimating the dismantling cost. The rate hovered over 15% and has been now adjusted at

19% which puts the fleet dismantlement at 18.4 bnd or 290 d/kW. Based on the experience

gained in the process of dismantling the dozen first generation facilities, EDF has developed an

alternative method regarding a plant with four 900 MW reactors, arriving at a unit cost of 267
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d/kW (or 320d/kW if we add the uncertainty factor of 20% recommended by the auditors). Un-

surprisingly, EDF’s dismantling cost estimate is the lowest among international peers. It is 50%

more in Belgium, 100% more in pre-Fukushima Japan and 150% more in the UK and Germany.

The first ever PWR reactor to be actually dismantled was the “Maine Yankee” at a unit cost of

520d/kW i.e., about twice EDF’s estimate (cf. table 4.5 in Nuclear Energy Agency (2004)). These

discrepancies justify a “worst case” scenario in the summary section where the dismantling cost

is doubled.

The research arm of the French nuclear industry, CEA, has also a number of support facilities

whose total dismantling cost is estimated to be 3.9 bnd. Since half are still in activity, we assign

half of the aforementioned cost to our back-end cycle. Lastly, an oft forgotten item is the non

irradiated fuel inside the reactor at shutdown. The disposal of these “last cores” is expected to

cost 3.8 bnd thereby raising the dismantling bill to at least 24 bnd. The ratio to investment

cost for the French nuclear fleet will thus be a minimum of 25% which is much higher than the

standard 15% still used by IEA (2010); a revision of this figure is therefore in order.

Lastly, the long-term management of radioactive waste i.e., deep geological disposal is a

highly uncertain undertaking since none has been constructed yet on earth; the auditors thus

follow the estimates being made by EDF (23 bnd) and CEA (2.4 bnd), noting that an alternative

estimate from ANDRA, the French National Radioactive Waste Management Agency as well as

international ones are about twice larger. Once more, this alternative will be reflected in the

“worst case” scenario where such cost is doubled. Table 4 gather the items previously discussed.

Back-end bnd d/kW

Dismantling EDF 18.4 291

Dismantling CEA 1.9 30

Last cores 3.8 60

Waste EDF 23 365

Waste CEA 2.4 38

Total 49.5 784

Table 4: Back-end Cycle Cost (d2010) for French Nuclear Reactors

5.5 Provisions for the Future

The previously cited reports on dismantling and waste management were tasked with estimat-

ing the future cost of these activities on the implicit assumption that the process would start

immediately. However, the levelized cost of nuclear power we are looking for in this article re-

lates to a plant whose operation would start now so that the back-end cycle would only start

after 40 years, the plant lifetime generally assumed in the literature. The nuclear operator thus

needs to provision an amount x every year to be able to meet his back-end commitments when

the time comes. Given the interest rate r that a prudent investment will fetch, the final accu-

mulation will be x
∑

k≤40(1+ r )k . The provision is thus a proportion x = r
(1+r )((1+r )40−1) of the

requirement.
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French operators EDF and AREVA use a nominal 5% rate which given inflation is akin to 3%

in real terms, a figure similar to other European nuclear operators.24 The auditors criticize their

choice because the inflation for building and especially underground work seem to outpace the

general rate and also because a prudent nominal rate of 5% need not hold for the decades to

come. For that reason, we lower the real interest rate to 2% which puts the provision at 1.6% of

49 bnd or .8 bnd/year.

Given the risk underlying the nuclear sector, the Court of Audit (2012) as well as the Senate

(2012) recommend to add an additional 4 bnd yearly insurance premium to cover damages up

to 100 bnd in case of a major accident. The proposed insured amount is the economic damage

of hurricane Katrina, the second costliest ever natural disaster after the 2011 Japan Earthquake

whose damage is estimated by MunichRe (2013) at 160 bnd.25 This additional item puts the

yearly expense above 6 bnd in the worst case scenario. All in all, the future liabilities of nuclear

power can rise up to a significant 15d/MWh on levelized terms.

The yearly insurance premium stands at 69 Md per reactor (' 91 M$ at the 2010 exchange

rate). This is a major sum when compared to current practice. In most European countries,

nuclear operators only need to cover 700 Md of damages while their government covers an ad-

ditional equivalent amount through an international convention. In the US, the Price-Anderson

Nuclear Industries Indemnity Act is more generous as it covers up to 13 bn$ for a single accident

(but the country also host more reactors, thus a greater risk). Nevertheless, the yearly premium

paid by US nuclear operators per reactor is a hundred times less what the market would ask to

cover the economic damages of a major accident.26

5.6 Development Cost

As noted by the auditors, the deployment of the existing nuclear sector was preceded and sup-

ported by major research programs which may be regarded as a long lived investment into intan-

gible knowledge. Entirely public and centralized at the start in the 1950s, funding was progres-

sively decentralized and privatized. Most of this R&D happened many years before the nuclear

electricity generation occurred so that the present value is considerably larger than the nominal

one. A relatively stable yearly R&D expense of 1 bnd in real term is observed from 1957 until

2010, leading to a total of 55 bnd.27

One could argue that R&D relative to the third generation of reactors (aka fast breeders)

which is not yet active should not be counted but we take the view that EDF spends into R&D

every year to maintain and develop its knowledge base; it must therefore cover those expenses

from its current revenues, just like any other business. A special mention must be made for the

24Since plants have on average 15 more years of operation, EDF values its future commitments at (1.05)−15 ≈ 50%

of the amount seen above. It then sets aside about 5% of this amount every year.
25In relation to that event, the July 2013 estimates for cleaning up Fukushima are 20 bn$ for the site and about as

much for the surrounding areas.
26Horin (2012) reports that the consortia of American Nuclear Insurers quoted yearly premium in 2011 of 0.9,1.3

and 1.8 M$/year for plants with one, two or three reactors; the average over the the entire fleet of active US reactors

is 0.7 M$ per reactor i.e., one hundredth of the cost of covering a Katrina type disaster.
27The R&D on the fourth generation of fast neutron reactors is 3.1 bnd. It is left out, being a distant project.
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failed SuperPhénix project which started as an European industrial endeavor on fast neutron

reactors but ended up in the hands of EDF. This problematic plant produced for some time but

had to be prematurely shutdown; its full actualized cost is estimated at 12 bnd. We have also

decided to count the full cost of the first generation reactors (6 bnd) treating them as a training

for the nascent French nuclear power industry. After adding the dismantling cost of these early

reactors, we arrive at a grand total of 77 bnd shown in Table 5.

Development bnd

R&D 1st gen 14.4

R&D 2nd gen 20.0

R&D 3rd gen 21.0

SuperPhénix 12.0

Old Reactors 6.1

Dismantling 3.9

Total 77.4

Table 5: Developmental Cost (d2010) for French Nuclear Reactors

This developmental cost is spread uniformly over the cumulative nuclear power output from

1968 until 2010; it includes 391 TWh from first generation reactors and 9691 TWh from the cur-

rent fleet leading to a levelized developmental cost of 7.7 d/MWh.28 This noteworthy cost item

may partly explain why the novel EPR appears so expensive to build for there is nowadays less

scope to bury such development cost into public accounts.

5.7 Summary

To express the cost of French nuclear power in a levelized form, we need to turn the cost of both

construction and back-end cycle as yearly disbursements over the asset lifetime. The interest

rate choice is crucial. In France, Quinet (2013) recommends 4.5% for publicly financed energy

investments. In the US, Koomey and Hultman (2007) used the average real return on investment

at 5.7% rounded to 6%. Lastly, the international comparisons of IEA (2010) are based on a 5%

rate which we retain for our “best case” scenario where future cost behave as expected.

The “worst case” scenario then uses future cost that are twice greater and a 10% interest

rate to reflect the switch to an investor owned business that would be financed solely by private

lenders (without State guarantees). This has two consequences. Firstly, given the amortization

period of 40 years, the respective annuity (aka fixed rate mortgage payment or capital recovery

factor) jumps from 5.8% to 10.2% and secondly, the cost of interest paid during construction also

increases. We thus use the 23 bnd value computed by EDF for its pre commissioning interests

instead of the 13 bnd computed by the auditors.

28The second generation data in the auditors report comes from EDF while we reconstructed the output of the

first generation fleet. It should be noted that this cost will fall to 6.1d/MWh in 2020 by a simple amortization effect

if R&D is maintained at 1 bnd/year and the yearly electrical output also remain stable.
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In Table 6 below, the first column contains the aggregate annuity for each item. The second

column then offers a unit cost in d2010 per kW. The last column then uses the yearly output of

the French fleet (equivalently the capacity factor) to derive a cost per MWh of energy produced.

Note at this point that the low 76% historical availability rate of the French nuclear fleet weights

negatively on cost.

Frecnh PWR
Item bn€/y. €/kW/y €/MWh bn€/y. €/y./kW €/MWh
Capital 5.6 89 13.4 10.9 172 26.0
O&M 11.9 188 28.5 11.9 188 28.5

Fuel 3.0 48 7.3 3.0 48 7.3
Back-end 0.8 13 1.9 1.6 25 3.8
Insurance 4.0 63 9.6
Development 7.7 7.7
Total 21 338 59 31 497 83

Best Worst

Table 6: Levelized Cost of French Nuclear Power

What stands out from the best case is O&M which weights more than half of the yearly cost,

thus dwarfing the capital cost. Nuclear is generally touted as a technology with expensive in-

vestment but with low variable cost. In the French case, it would appear that EDF may have

been efficient at building the plants but has proven feeble to maintain them. It seems to suffer

the typical public monopoly ailment of uncontrollable cost inflation. The third column shows

the impact of the low capacity factor which mechanically increases all levelized items. In the

worst case scenario, all items except O&M increase and each becomes meaningful, thereby con-

tributing to a high cost of generating nuclear electricity for the French people. In a nutshell,

past nuclear electricity in France is at best as cheap as the market price commonly observed in

Europe (≈ 60 d/MWh) but may turn out to become a third more expensive (≈ 80 d/MWh) if the

premiums related to future liabilities become binding (remuneration of capital, accident, waste

management).

The government has set the nuclear electricity tariff at 42 d/MWh in 2012 following the rec-

ommendation of Champsaur et al. (2011) who forecasted the cost of running the current nuclear

fleet over the next 15 years at 39 d/MWh. We can thus compare our findings to these. The eval-

uation of yearly operation expenses and maintenance investments at 14 bnd is close to ours

while the yearly cost of the back-end cycle stands at 0.8 bnd a 25% discount wrt. our own fig-

ure. The main difference lies in the treatment of past investment as these authors estimate from

the way regulated tariffs were build by EDF that the unamortized part of the fleet is only 15 bnd,

leading to a yearly provision of 1.8 bnd,29 about a third of the true cost of capital under cheap

public financing (5.6 bnd). The discrepancy can be thus ascribed to a different horizon insofar

as they discard both the past and the far away future. Another way to look at the unamortized

29The interest rate is set conservatively at 8.4% and since the regulation lasts for just 15 years, the annuity rate is

a large 12%.
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value is to use the fleet’s age, 26 years in 2011 when the report was issued, and compute the pro-

portional unamortized investment as 40−26
40 ×96 ≈ 34 bnd which means that French customers

have been charged in the past more than their fair share of the capital cost of nuclear reactors.

At the outset of this section, we compare our findings with Grubler (2010) in Table 7 to under-

stand how the novel information revealed by the Court of Audit (2012) changes our perception

of the cost of French nuclear power. Grubler (2010)’s overall estimate for the construction cost

is in the ballpark of ours. Next, he finds an operational expenditure spread over three decades

which translates into a yearly expense which is only a quarter of our finding. This may be due

either to a lack of information (hidden items) or to an escalation of EDF’s cost as our estimate

is based on recent years only. His fuel cost spread over three decades translates into a yearly

expense slightly below ours. For the back-end cycle, he identifies a need that is one half of our

own. This fact is readily explained by the constant upward revision of estimates for this future

activity. For R&D development, his total builds on the figures revealed by previous studies up to

2000 and incorporate solely the first and second generation R&D.

Item Capital O&M Fuel Back-end Development Total

Grubler 12.5 6.0 6.3 2.5 3 30

Auditors 13.4 28.5 7.3 1.9 7.7 59

Table 7: Levelized Cost in d/MWh of French Nuclear Power

A first obvious inference from this basic comparison is that many cost items relating to nu-

clear power were still hidden and each contributes to inflate the final bill. Using our method for

spreading investments over the years, Grubler (2010)’s cost information translate into a yearly

cost of capital (expressed in d/kW/y) that is just one half of ours and an extremely competitive

levelized cost of 29d/MWh. A strong conclusion therefore emerges: thanks to the Court of Audit

(2012) report, the objective estimate of the full cost of the French nuclear power program has

been revised upwards by a factor two.

6 Comparisons and Extensions

6.1 Future Nuclear Electricity ?

The figures shown in Table 6 relate to a past technology and should not therefore be used to

assess future cost. However, we can use the latest official estimates of the Flamanville EPR cost

at 5.3 d/W, to compute a tentative future cost.30 We leave aside the development cost that has

been carried by French tax payers over six decades and set an improved commercial availability

(aka CF) rate at 85%, in line with international best practice. Otherwise, we maintain the same

cost for O&M, fuel procurement and the back-end cycle since the operator, EDF, is unlikely to be

able to change its operational culture for some time. From that point on, we build two scenarios

as before assuming for the worst case that future cost and the interest rate are doubled. We

30This revised estimate now lies at the median of IEA (2010)’s international sample. Note also that it is not an

overnight cost since the delays in construction are incorporated.
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observe from Table 8 that the capital cost weights heavily on the final result making the back-

end cycle and catastrophe insurance small in comparison since they only weight about 10% of

the final bill. Those in favor of nuclear power can therefore realistically claim that an almost

perfect security in the back-end cycle can be funded. This may be the reason why some NGOs

are now pursuing a novel opposition strategy, namely emphasizing the cost of building nuclear

power plants (at least in developed countries).

EPR
Item bn€/y. €/kW/y €/MWh bn€/y. €/y./kW €/MWh
Capital 19.5 310 41.6 34.3 543 73.0
O&M 11.9 188 25.3 11.9 188 25.3
Fuel 3.0 48 7.3 3.0 48 7.3
Back-end 0.8 13 1.7 1.6 25 3.4
Insurance 4.0 63 8.5
Total 35 559 76 55 869 117

Best Worst

Table 8: Tentative Assessment for Future Nuclear Power

To conclude, our projection reveals that the issue with nuclear power today remains its most

basic economic characteristic, capital cost. Interestingly, the October 2013 deal between EDF

and the UK for an EPR reactor includes a guaranteed price of 108 d/MWh over 35 years, which,

according to Harris et al. (2013), should award EDF with a 10% return on investment. This would

put EDF levelized cost at about 98 d/MWh, in between our scenarios. Should this agreement

carry on, it will send a clear message regarding the cost of nuclear power (in Europe at least).

6.2 US vs. France

The importance of nuclear power in the US warrants a comparison with France. We use Koomey

and Hultman (2007)’s cost data together with the latest IAEA capacity factors. Figure 6 is based

on the 99 plants covering 95% of total capacity for which these authors could find cost data;

it displays the escalation in capital cost (total plant investment in $2010) as a function of the

commercialization date. The average cost was 3401 $/kW or about twice the cost of nuclear

power plants in France using the US-FR PPP exchange rate of 2010 at 1.15 $/d. Based on a linear

fitting, we may say that on average, for every year that passes, the completion of a new plant will

cost an additional 387 $/kW; equivalently, the mean yearly cost increment was 19%.

Limiting ourselves to the 104 reactors active at the end of 2012, Figure 7 shows the march

towards the current 100 GW of installed capacity and the evolution of the capacity factor towards

an all-time high of 92% in 2004 followed by a reversion towards 86% in 2012, a level notably

higher than in France.

Komanoff and Roelofs (1992) already incorporated the development expenses into the lev-

elized cost for the US nuclear power sector over the period 1950-1990. They find that utilities

expended 514 bn$ (of 2010) for construction, operation, fuel and dismantling, 72 bn$ on can-

cellation and waste management while federal subsidies (e.g., R&D, tax breaks) amounted to 124
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Figure 7: US active reactors

bn$. Taking into account the nuclear electricity produced from 1968 until 1990 (5369 TWh), the

levelized cost stood at a high 132 $/MWh. During the two decades since this pioneering study,

twice the amount of energy has been produced in those nuclear plants while federal subsidies

have dwindled. The Energy Information Administration (EIA) has reported on this topic for the

years 1992, 1999, 2007 and 2010. On average, the nuclear sector received 1.6 bn$ per year, so

that a minimum of 32 bn$ of subsidies should be assigned to the period 1991-2010. Repeat-

ing the previous calculation over the longer period, we find that the development cost is better

amortized at 9.5 $/MWh instead of 23 $/MWh.

To allow a direct comparison with the French levelized cost, we reassign the cost elements

of Koomey and Hultman (2007) into similar categories, set the interest rate at 5% instead of 6%,

convert $2004 into $2010 using the US GDP deflator and then into Euros. In Table 9, we derive a

“best case” levelized cost of US nuclear power.31

Looking the global amount in the first column, we see a bit unexpectedly that capital only

weights one half while O&M grabs a third of the total cost. The capital cost escalation that the

literature has previously identified is thus accompanied by an operational cost overrun probably

engendered by the absence of cost cutting incentives in the US regulatory compact. Once the

large cost of developing civil nuclear power is integrated in the last column, the levelized cost

reaches 75 $/MWh. This is only a tenth higher than in France since the twice larger capital cost

31 Note that we do not correct for the fact that US reactors are, on average, at least one decade older than their

French counterparts.
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US bn$/y $/kW/y $/MWh €/kW/y €/MWh €/kW/y €/MWh
Capital 22.7 227 33.4 198 29.0 89 13.4
O&M 15.1 151 22.2 131 19.3 188 28.5
Fuel 5.5 55 8.1 48 7.1 48 7.3
Back-end 0.9 9 1.4 8 1.2 13 1.9
Development 9.5 8.3 7.7
Total 44 443 75 385 65 338 59

US FR

Table 9: Levelized Cost of US Nuclear Power

is largely compensated by the relatively lower cost of operation. Fuel cost the same while the US

back-end cycle is unrealistically low since firms’s provisioning was devised at least a decade ago

and did not take into account the novel security requirements that have appeared since.32 The

cost of developing nuclear power (on a per MWh basis) is larger in the US than in France but it

is probably better to look at it the other way around. The licensing of the US technology in 1968

saved France the cost of developing a new technology from scratch, At the same time, France

spend a total of 88 bn$ while the US, a country five times more populous and seven times richer,

only spend 156 bn$ i.e., twice more. In the end, the small player was able to better amortize its

greater national effort because it went “all out” for nuclear, managing to cover three quarters of

electricity demand with this particular technology.

6.3 Comparison with Coal and Natural Gas

Coal is the alternative dominant technology for generating baseload electricity, making a side

by side comparison quite relevant. The long and documented history of coal powered electric-

ity in the US has allowed McNerney et al. (2011) to derive a chronicle of levelized cost over a

century, shown on Figure 8.33 Using their data, we are able to check that coal powered electric-

ity achieved a mean levelized cost of 52 $/MWh over the period 1968-2010 making the nuclear

alternative at 75$/MWh some 44% dearer.

Looking at future construction and using something akin to a 10% interest rate on capital, an

MIT team found nuclear to be 56% more expensive than coal in 2003 (74$/MWh vs. 47$/MWh);

an update of the same study (without carbon tax) finds a reduced 35% wedge with 84$/MWh

vs. 62$/MWh (cf. MIT (2009)). Official sources such as IEA (2010) tend to find lower figures for

nuclear technology as they use low discount factors and several optimistic hypothesis feeded

to them by operators. Removing the carbon tax, median figures are 50$/MWh for coal and

65$/MWh for nuclear (+30%).

32Once more, this omission is harmless since discounting weights so heavily on future expenses; the proper ac-

counting of back-end cost would only hinge slightly on total cost.
33 There was an absence of coal power plant construction during the last decade forcing us to reconstruct cost

data using the uninterrupted retail price series and the almost constant absolute profit margin that prevailed.
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There is thus a consensus around coal powered electricity: its levelized cost was around 50$

of today per MWh over the last four decades and it is scheduled to stay at the same level, in the

absence of a carbon price. Obviously, the crucial variable today is the cost of carbon capture

since generators are increasingly under pressure to produce “carbon free” electricity. We may

thus conclude that nuclear power in the US has been some 44% dearer than coal power and that

the premium is likely to increase. Indeed, if the French estimates regarding future liabilities and

cost of the novel EPR reactor are of any use, they tell us that the 75$/MWh figure achieved by

past US nuclear power is a lower bound for the future cost of that technology in the US.

We include a minimal comparison with natural gas, the successful fossil fuel for electricity

generation over the last decades. The latest assessment by EIA (2013) uses an overnight cost of

0.9 $/W, O&M of 23$/kW per year, a 30 years lifetime and a 5% interest rate. Natural gas is a

flexible source with limited carbon emission but not a baseload technology, hence its capacity

factor is determined by market conditions. For this rough exercise, we choose 66% and find a

levelized cost of 14 $/MWh to which the fuel cost must be added. Given the central 50 $/MWh

hypothesis, we obtain a final levelized cost of 64 $/MWh. Great care must be taken to handle this

figure as it remains highly sensitive to fossil fuel prices (which vary by a factor three between the

US and Japan for instance) and the variability of demand. We may nevertheless restate a folk

theorem, natural gas powered electricity, without carbon pricing, is more flexible and cheaper

than nuclear power in almost all possible market configurations.

6.4 Comparison with Wind Power

There is an intense debate regarding the optimal substitute to carbon emitting electricity sources.

As shown with the life cycle analysis of ExternE (2002), nuclear power and wind power have low

carbon content which makes them leading contenders to replace coal and natural gas in the

coming decades. We are therefore warranted to pit wind against the atom in purely economic

terms, neglecting other important dimensions such as scalability, intermittency, security of sup-

ply, environmental impact, social impact or nuclear proliferation.

Regarding wind power, the latest assessment by EIA (2013) uses an overnight cost of 2 $/W,

O&M of 40$/kW per year, a 25 years lifetime and a 5% interest rate. Boccard (2009) has measured

the long term capacity factor in the leading countries that have adopted this technology. This
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index figure is influenced first of all by nature but also by the quality of sitting sites for wind

farms. The updates for the US and Europe over the 2002-2011 decade are respectively 27.5%

and 21.3%. We thus obtain a wind power levelized cost of 76$/MWh for the US and 78 d/MWh

for Europe.34

In all likelihood, nuclear power will be more expensive than wind power in Europe since they

are on par only in the best case for nuclear whereas the numbers for wind power are quite stable.

The comparison between these two electricity generating technologies in the US is even clearer

since the wind resource is better and the nuclear economics look worse once we account for

future liabilities.

7 Policy Implications

Thanks to the cost information released by the Court of Audit (2012)’s report, we have been able

to appraise the cost of the French nuclear power sector at about twice the previous estimate

arrived at by Grubler (2010); this in itself proves the value of this novel piece of information.

In hindsight, we understand why French governments were reluctant to share this information.

Due to a difference in span, we also find a true cost well above the price set by the French govern-

ment. Nuclear power thus appears dearer than professed by its zealous proponents essentially

because operating expenses are high and the low capital cost only weights for a quarter of the

total bill. At the same time, our exercise proves that nuclear power need not be ruinously expen-

sive as has been the case in the US and the UK.35 The French experience shows however that

capital expenditure is only part of the story since O&M and future liabilities can easily overcome

it, making nuclear expenses last for decades, a strong form of path dependence.

Extrapolating this localized information towards other countries is difficult. Based on the

fact that both the US and French data show a high positive correlation between construction

time and capital cost, we may treat the former which is publicly available for all stations around

the world, as an acceptable proxy for the latter. According to this hypothesis, Japan, Korea, Tai-

wan and China who have managed to build nuclear power stations faster than France should

also have done so at a moderate cost. Their positive experience (contrasted with worse ones

in many places) confirms the need for the State to engage with its full political and financial

weight and for the industry to be cohesive if not monopolistic. Yet, these countries have lit-

tle experience with decommissioning or the management of the back-end cycle; they are also

having issues with security of operation, to say the least, which in all likelihood will boost their

cost in the near future.36 A prudent assessment would therefore put these countries on par with

34We use here the 2012 OECD PPP exchange rate at 1.25$/d rather than the French rate since we look at the wind

resource over the entire continent.
35Jeffery (1991) recalls how the British government discovered in 1989, while privatizing the electricity supply

industry, that the true cost of nuclear power was twice greater than previously reported and possibly three times

more expensive than coal power, thus forcing to keep all nuclear stations into publicly hands.
36Fukushima will definitively increase the cost of nuclear power in Japan while the recent scandals regarding the

use of fraudulent materials in Korean plants will probably lead to a reorganization of the industry and its regulation

in the next decade. China is having the same difficulties as other countries in locating a nuclear fuel facility as it
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France recalling that O&M is the area where they may outperform France’s lackluster record.

Our findings may inform governments of advanced economies but it seems that their posi-

tion is firmly set at the moment. In any case, the economics are only a secondary side of the

overall nuclear equation for them. The developed asian countries (Japan, Korea, Taiwan) who

actively pursue nuclear power are in a markedly different position. They have no fossil fuel re-

sources, little high voltage connection with neighbors and occupy a small geographical area that

makes the large scale development of renewables difficult and costly.37 To guarantee their elec-

tricity supply, nuclear power is the only scalable baseload technology avoiding the vagaries of

swinging fossil fuel prices (in the medium term).38 This still leaves them at the mercy of dis-

ruptive events39 which is why they will probably continue to support the nuclear option, trying

to combine security with cost containment. The driver of nuclear power expansion in populous

developing nations (China, India, Brazil, Mexico, Pakistan or South Africa) is similarly to keep up

with the growth of electricity demand (which rises faster than economic growth).40 This impe-

rious motive thus overpowers cost considerations. Yet, apart from China, these countries have

failed to build nuclear power stations efficiently since their construction times are about twice

longer than the best in class. Given the inherently difficult long term management of large scale,

capital intensive projects, one would advise against anything but buying turn-key nuclear power

plants at a fixed price from experienced foreign makers.

To conclude, we may say that absent a carbon price, coal is cheaper than wind while our

study has shown that current French nuclear stations produce electricity at a higher true total

cost than wind power. It seems therefore that any kind of electricity with a low carbon content is

bound to be expensive and shows no sign of becoming cheaper, that is unless a major scientific

breakthrough is achieved in fusion or in a renewable field. At the same time, even nuclear power

at 80 d/MWh remains quite affordable for the vast majority of advanced country citizens given

the current retail price of about 200 d/MWh in Europe. The pros and cons of nuclear then

revolve around its contribution to climate change mitigation and its negative long term impact

on the environment.

Appendix A

A referee wondered whether the main source of information on which this article is based was

trustworthy given the history of deception and secrecy surrounding the nuclear power industry.

This appendix addresses this quandary by the affirmative.

meets unexpected popular resistance.
37They lack outstanding wind and solar resources.
38The technology still relies on a non domestic fuel, uranium, and foreign patents but all come from allies (US,

Canada, Australia); it also allows a stable long term planning.
39After Fukushima, all Japanese nuclear plants were stopped for security evaluation and upgrading, forcing the

population to drastically reduce its electricity use in order to avoid blackouts. Likewise, Korea may see some rolling

blackouts during the coming year because several reactors had to be stopped after the discovery of some forged

safety certificates. Summer blackouts were only avoided thanks to via a nationwide energy-saving campaign
40 As their populous middle classes start to enjoy the quality of life the West has known for decades, electricity

demand grows at an accelerated pace (cf. Wolfram et al. (2012)).
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Opinion surveys have shown that a majority of the population is opposed to civil nuclear

power, even when the government and the major parties are in favor, such as in France. Un-

surprisingly, the opposition is strongest in countries without such an industry. As recalled by

Brouard et al. (2012) and displayed on Figure 9, exceptional periods aside, French opinion has

been slightly antinuclear over the past decades.41 Yet, the French nuclear power industry has

long been excluded from politicization. Between 1958 and 1988, a broad consensus exists whereby

all parties heavily support nuclear development; at the same time, the government refrains from

any serious communication (much like other countries with a nuclear power sector).

50%

40%

45%

35%
1977 20121982 1987 1992 1997 2002 2007

Figure 9: Mood favorable to Nuclear Power in France (%)

During in the 1990s, the fall to insignificance of the pro-nuclear communists and the rise of

the anti-nuclear greens forces the socialist party to modify its position accordingly, in order to

secure a majority in parliament whenever it wins elections (without achieving majority). The

support for the industry has never waned but the socialist party has agreed to limit the growth

of nuclear power and to more stringent security. Even conservatives have followed the opinion’s

mood (and European peer pressure) by passing a transparency law and creating the nuclear

security agency in 2006. From a maximum support in 2004 over a two decades period, nuclear

support has constantly decreased until March 2011 reaching a two decades low point when the

Fukushima accident takes place. The greater level of European integration achieved by now

means that the response takes an European nature, unlike in 1986 at the time of the Chernobyl

catastrophe. European governments order stress tests of their nuclear installations to be run in

coordinated fashion by national nuclear security agencies.

In France, the conservative government as well as their supporting media consider the event

as extremely serious and even doubt the veracity of the official Japanese communiqués, as if they

wanted to show off the inherent security of the French nuclear industry. There is here a radical

change of attitude for the French government with respect to its 1986 treatment of Chernobyl

which triggered a long controversy regarding whether or not it lied to the nation. It is against

this background that the green party lashes out against nuclear energy during the development

of the Fukushima accident. The conservative president is then forced to agree to something all

of his predecessors successfully battled, an independent economic audit of the nuclear power

41This longitudinal measure uses Stimson’s mood technique across two hundreds heterogeneous opinion sur-

veys.

23

http://www.platts.com/latest-news/electric-power/paris/frances-sarkozy-denounces-nuclear-phase-out-calls-8841312
http://www.unc.edu/~cogginse/Policy_Mood.html


sector by the Cour des Comptes.

This independence of this revered institution is recognized by parties and NGOs alike (with

the exception of the far-right "Front National" party).42 Over the last two decades it has be-

come increasingly harsh with governments of all shades regarding their wasteful management

of public monies. Neither in March 2011, nor in January 2012, when the report is published, do

the pro-environment NGOs criticize the independence of the auditors, rather they herald a vic-

tory for transparency. We thus feel warranted to trust Court of Audit (2012) as a fully legitimate

source of information to conduct a scientific investigation.

Attentive readers will note the surge in nuclear support starting precisely around the Fukushima

accident. The explanation is political. With a view to the presidential election of May 2012, the

conservative party takes advantage of the kerfuffle on the left regarding the future of nuclear

power in France to politicize the issue by standing as the champion of a crucial sector for jobs,

innovation, low electricity price and energy independence. Surprisingly, the level of adherence

to nuclear in the public opinion rose to its highest level in 30 years. The June 2013 IFOP poll

using the question already asked in 2011 and 2012 reveals only a slight decrease from the 2012

level.

Appendix B

The auditors reveal that EDF followed a smoothing policy to avoid excess capacity whereby it

deliberately deferred the commercialization (aka industrial commissioning) of several units. We

thus used the PRIS database to compute for each unit #i the time between first grid connection

(aka first coupling bi ) and the start of commercial operation (ci ) as a percentage of the time

needed to reach grid connection since the start of construction (ai ) i.e., xi = ci−bi
bi−ai

. Figure 10

displays this index for all reactors ordered by construction start. Six outliers shown in red are

clearly identified. Their values are fitted in blue and the corrected commercialization dates are

subsequently used in this paper.

For the 54 Westinghouse reactors, ci −bi has a seven months mean and a coefficient of vari-

ation of about one month. Likewise, in the US, this measure has a five months mean and a

coefficient of variation lesser than two months.
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