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Proposed Electricity Costs From The 100 MW(e) Liquid Fluoride Thorium Reactor (LFTR) 
Power Generator 

The proposed Independent Liquid LFTR Power Generator electricity project will purchase 100 
MW(e) LFTR small modular reactors from a German / Indian consortium, at a price of $250 
million for the LFTR and $50 million for the Brayton gas turbine to generate electricity and 
desalination from the LFTR’s heat. 

The LFTR and turbine will be buried 10 meters under approximately 1 acre (4,047 sq m2, or .655 
hectares) 

Monitored remotely on a 24 X 7 continuous basis, it will be fueled on a regular basis and its fuel 
and blanket salts reprocessed continuously on line in the reactor through remotely controlled 
automated operations.   
It’s effective operating life cycle will be at least 40 years, and perhaps more, once engineering 
development is completed.   
Each 100 MW(e) LFTR will be paired with a 45,000 cubic meter (m3) per day hybrid 
desalination facility. 

Diagram # 1, Artist’s Rendition of the LFTR and Closed Gas Brayton Cycle Turbine 
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NOTE:  The German Indian consortium will develop an assembly line to produce identical 100 
MW(e) LFTRs with closed gas Brayton cycle turbine assemblies. 

 

 

 



LFTR’S COST-EFFECTIVENESS ADVANTAGES 

 Page 4 of 20 

4 

The financial projection of this IPP’s CapEx and OpEx on a per LFTR / Hybrid Desal unit basis is 
as follows: 

 

Diagram #2, Financial Projection of the SA IPP LFTR / Hybrid Desal Tandem Implementation 

2012 / 13 Eskom wholesale price for a kWh is R1.20 100% Power Utilization

24 Hrs / 7 Days per 

Wk

IPP's Price for LFTR Power per kWh 0.65ZAR                                  100% 16,800,000               kWh / Wk LFTR/Turbine Cost

Cost to SA IPP for 100 MW(e) LFTR 90% 23,587,200,000        kWh / 30 years 1,928,355,000ZAR   

90% 65,620,800               kWh / month

Total Costs Cost in ZARs

ZAR per month, Assuming 30 years' 

operation, at 8% financing, levelized Allocation per kWh

Purchase and Construction 1,928,355,000ZAR                  One Time

Monthly

Startup Fissile 235U or 239Pu -- 100 kg - One time 7,540,000ZAR                         20,944ZAR                                    0.000319ZAR          4.17%

Thorium Fuel - 10kg per year 113,100ZAR                            9,425ZAR                                      0.000144ZAR          

Decommission Cost (1/2 of Construction) 964,177,500ZAR                     2,678,271ZAR                               0.040814ZAR          

Operations 11,310,000ZAR                       942,500ZAR                                  0.014363ZAR          

Price to 

Municipality

0.0144ZAR                              Total Cost per kWh -- 0.055640ZAR          0.65ZAR        

Desalination running off the 100 MW SMR-LFTR

CapEx and OpEx

This illustration features Low Temperature Multi-Effect Distillation (LT-MED), one of the most efficient thermal desalination

processes currently in use.  Several LT-MED plants have been in operation utilizing the waste heat from diesel generator power

 stations as the sole heat source.  The only prime energy consumption is 2.0 Kwh per ton  used for the plant ancillary water 

pumps.  In these types of installations, the MED draws the motive energy for desalination from the waste heat recovered from 

the exhaust gases, the jacket water, lube oil, and air cooling system of a power station.  There are real savings due to water 

production and considerable power generatiing gains when employing the LT-MED technology instead of alternative thermal 

processses.   The following table summarizes a LT-MED thermal technology facility envisaging a 100,000 cubic meters per day 

production.

Plant Configuration 45,000 cm3/day

Daily Production in m3/day 45,000

Percent of Availability 95%

Annual Production in m3/year 15,603,750

Interest Percentage Rate 8%

Contractual Operating Period years 40

Capital Cost of Desalination Equipment USD Millions 50
Capital Cost of Construction and 

Balance of Plant USD Millions 15

Total Capital Investment USD Millions 65

Plant Amortization USD/m3 Water 0.104$                                            

Operating Expenditures (excluding steam consumption)

Electrical Consumption kWh/m3 0

Electricity Cost USD / m3 0

Chemicals USD / m3 0.05

Spare Parts 
(1) USD / m3 0.031

Labor (2) USD / m3 0.015

Total Operating Costs (Less Steam) USD / m3 0.156 IPP's Cost IPP's Price

Desalted Water Cost USD / m3 0.26                                                1.96ZAR                 6.00ZAR        
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The Context for LFTR in SA -- Electricity Demand and its Cost In South Africa. 
SA Electricity - Background 
In 1993, only 30% of the South African population had electricity – by 1999, the penetration of 
electricity had risen to 60% of the population.  In the continent of Africa, however, only 10% of 
the continent’s population had access to electricity in 1993, and only 10% off the continent’s 
population had access to electricity in 1999.  South Africa produces and consumes more than 
50% of all the available electricity on the African continent.  (Kemm, 1999). 
For the past few decades, South Africa has marketed itself as a low energy cost destination.  
International investors funded mining and industrial projects in South Africa based on the 
expectation that these energy prices would stay low and continue to provide a global competitive 
advantage to their production.  This will not be the case going forward considering the NERSA-
approved Eskom tariff increases. 

There is broad international awareness that South African labor does not generate world-class 
productivity, nor is it flexible.  Therefore, “alternative competitive advantages” such as 
extremely low energy costs, are necessary to ensure South Africa’s continued value to 
international developers. (Milazi, A.M., 2010). 

Eskom, SA’s para-statal power utility, charges BHP Billiton Ltd., an aluminium producer, R 
0.12 per kWh for its electricity, a third lower than other industrial clients pay.  Current Eskom 
electricity tariff to residential users is R 0.62 per kWh.  (Seria, N., 2010) 
SA’s Approved Future Tariffs for Electricity 

The National Energy Regulator of South Africa (NERSA) approved an Eskom power 
increase of 24.8% from 1 April 2010, an additional 25.8% hike from 1 April 2011, 
and a further third 25.9% tariff increase from 1 April 2011.   

At the same time, however, the NERSA guidelines effectively capped the municipal 
tariff increase at around 15% for 1 April 2010, to help ‘dampen the effect’ on 
residential consumers.” 

But this was not enough of a tariff complication for NERSA. 

Earlier, NERSA approved a 15.33% increase for municipal power distributors that 
previously implemented the 34% increase in the 2009/10 financial year, effective 1 
July 2010, followed by a further 16.03% increase from 1 July 2011, and a further 
16.16% from 1 July 2012.   

NERSA has stated publicly that it will examine different increase structures for those 
municipal distributors that have implemented a different increase, on a case-by-case 
basis, for applications submitted by municipalities before 30 April 2010. 

This was not complication enough for NERSA, which has a mandate to socially 
engineer energy tariffs. 

The new NERSA block tariff mechanism translates into a 10.59% reduction in the 
tariff, bringing the cost of electricity up to R 54.7 cents per kilowatt hour (kWh) for 
those households that consumer less than 50 kWh per month.  At the same time there 
will be a reduction of 5.2% to R 58.48 cents per kWh for those consuming between 51 
kWh and 350 kWh per month.” 
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Furthermore, the under-50 kWh-per-month users will have their energy prices 
increased by 5.4% and 5.5% in the 2011/12 and 2012/13 years respectively – up to R 
60.83 cents / kWh.   

The 51 kWh to 350 kWh-per-month users will have their energy costs increased by 
13.23% and then again by 13.5% up to a price for 2012/13 of R 75.09 cents / kWh. 

This is a “progressive tariff application strategy”. 

NERSA’s guidelines results in a 21.95% increase for users of between 351 kWh and 
600 kWh monthly up to R 72.35 cents / kWh in 2010/11, with subsequent yearly 
increases of 25.8% and 25.9% planned— this will raise the price to R 1.20 / kWh in 
2012/13.   

Users of more than 601 kWh monthly would face the punishment of 35.82% to R 
83.74 cents / kWh, in 2010/11, then 25.l8% in 2011/12, and 25.9% in 2012/13 to 
raise prices to R 1.32 / kWh.   

SA Energy Consumption – Now and Later. 
SA’s consumption of electricity grows approximately 7% per year.  Therefore in 
three years, it will have grown by 22%.  Eskom, SA’s para-statal power utility, 
operates installed capacity of about 42,000 MW, and this year (2010) peak demand 
stays around 37,000 MW.  This 8,000 MW peak demand growth in three years raises 
consumption above the 42,000 MW installed capacity.   

Because of the World Bank’s loan of $2.7 billion in 2009, Eskom is now building the 
4,800 MW power station, along with this year’s $3.5 billion loan which is funding the 
construction of the 4,800 MW Kusilie power station.   

Eskom’s new tariffs come into force shortly, bringing a 24% increase in revenue – 
but not enough to service the cost of these two new coal-fired plants.   

The cost of the two stations is actually higher than international averages for coal 
fired plants.   

At the price contemplated, even pressurized water nuclear reactor power stations 
would have been cheaper. (MacKensie-Hoy, T., 2010) 

The World Bank loans carry a not-so-friendly interest rate of 9.75% per annum.  This means that 
Eskom must raise the tariffs once again, which will force a number of mines producing gold and 
minerals in the RSA to close, since they cannot survive operating costs in excess of 20% of gross 
revenue, over the threshold of which higher tariffs will drive them.   
Eskom has said it will be unable to meet power demand starting in 2011, and it has a five year 
expansion plan ahead of it of R 460 billion, all unfunded as yet.  
It has appointed JPMorganChase as an advisor to help it “assess funding options.” (Lourens, C 
and Rasstello, S.,  2010) 
Land Use for Power Generation. 

The first issue for power generation is land use.  Where is the site?  How much land must be 
dedicated to the power generation plant? 
NOTE:  Each 100 MW(e) LFTR and its gas turbine will require 1 acre of land, under which the 
power generator will be buried.  The adjoining Hybrid Desal facility will require approximately 4 
acres per 45,000-m3 installation, on the sea coast. 
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To understand other power alternatives’ land use, we will use the Scientific American magazine, 
the October 2009 issue, whose cover story, “A Plan for a Sustainable Future:  How to get all 
energy from wind, water and solar power by 2030”, by Mark Jacobsen, a professor of civil and 
environmental engineering at Stanford, and Mark Delucchi, a research scientist at UC Davis: 

The authors’ premise is this: In order to free ourselves from fossil fuels and nuclear 
power, the authors postulate, all we need to do over the next 20 years is build the 
following: 

• 490,000 tidal turbines of 1 megawatt apiece (of which <1 percent of which are 
now in place). 

• 5,350 geothermal plants of 100 MW (of which < 2 percent in place). 
• 900 hydroelectric dams of 1300 MW (of which 70 percent in place), 
• 3,800,000 windmills of 5 MW (of which 1 percent in place). 
• 720,000 wave converters (ocean turbines driven by waves rather than the tide), 

0.75 MW (of which < 1 percent in place). 
• 1,700,000,000 rooftop solar voltaic systems, 0.003 MW (< 1 percent in place). 
• 49,000 solar thermal plants (mirror arrays that heat a fluid), 300 MW (of which 

< 1 percent in place). 
• 40,000 photovoltaic power plants (sunlight directly into electricity), 300 MW of 

which (<1 percent in place). 

The authors have had to do a lot of fudging. For example: 

• 900 hydroelectric dams, 1300 MW, “70 percent in place” [NOT]. There are only 
94 dams in the whole world that produce more than 1300 MW, eleven of them in 
the United States. Even Glen Canyon (1296 MW) does not qualify. Around the 
world there are few dam sites left untamed. Even building 70 more dams of this 
size – let alone 800 -- is unlikely. 

• 3,800,000 windmills, 5 MW. The largest windmills now designed generate 3 MW. 
These are "the length of a football field," as President Obama recently 
mentioned. A windmill generating 5 MW would probably be the length of two 
football fields and stand 80 stories high. Imagine the landscape covered with 3 
million these. 

• 1.7 billion solar rooftop systems. With only 6 billion people in the world, there 
may not be enough rooftops to house all these. We'll have to put up some more 
buildings just to accommodate them. 

• 89,000 solar thermal and voltaic plants, 300 MW apiece. It takes about 15 
square miles to generate 1000 MW with either system. There is little room for 
improvement, since the limits are set by the sun's energy. That amounts 450,000 
square miles, about the size of Texas and California combined. Solar mirrors and 
panels must be washed once a week or they collect too much dust and lose their 
efficiency. That's a lot of water. 

 (Tucker, W., 2009) 

NOTE:  The 100 MW(e) Liquid Fluoride Thorium Reactor (LFTR) Power Generator will be 
buried under 10 meters with a footprint of approximately 1 acre, or 4,047 m2 , or .655 hectares. 
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Drs. Jacobson and Delucchi posited that some 48,435,000 MW(e) would be needed to replace 
fossil fuels globally.   
NOTE:  This would require 484,350 LFTRs, occupying 484,350 acres globally. 

It is difficult to locate land use statistics on coal-fired plants, but anecdotally, it’s clear how they 
use land more efficiently than renewable energy alternatives, except for that waste storage issue: 

The Zimmer Coal-Fired Generating Station sits on the banks of the Ohio River 20 
miles southeast of Cincinnati.  The water cascading down the inner edge of the 20-
story parabolic cooling tower generates a constant roar as it looses head and runs 
back into the River.  

 This 800-megawatt station pumps out sufficient electricity to light the homes and 
power the factories of most of southwestern Ohio. 

Put on earplugs, you’ll need them.  Enter a large building where that faint machinery 
hum becomes suddenly a deafening road.  The turbines, huge glistening structures, 
are almost a block long and several stories tall.   

Their whirling magnets spin around a forest of electric oils, forcing electrons to 
dance off along huge copper cables.  Alongside one of the long leans a bicycle, 
because some people get tired of walking so much.   

A passageway leads away from the turbine and into the generating building.  A maze 
of grilled platforms and stairways ten stories high.  A huge dun furnace stretches 
almost a hundred yards on each side lies in the middle of the building.   

Climbing stairways, one’s hands smear with black dust.  It’s more than 1,000 
degrees inside the furnace.   

Press your face against the foot thick glass and you see a whirling inferno of tiny-
red-hot particles flying about at what have to be supersonic speeds. 

From an outer balcony that rims the top of the generating building, you can see huge 
black piles of coal from which a series of conveyor belts lead away from the river.  A 
sulfur-scrubbing facility fills trucks with high piles of black sludge that wend their 
way out to the exit gate – they are driving off to dump this sludge in a big excavation 
up on the other side of the mountain. 

The Zimmer Coal Plant was built to the highest standards.  Its pulverization system 
grinds coal into dust-like particles, blows them into the furnace at high speed, giving 
them maximum exposure to oxygen so they burn completely.  The old soot and black 
smoke is almost completely gone.   

Particulate matter is captured by electrostatic precipitators and bag houses.   

Sulfur is eliminated by Zimmer’s scrubbers that draw off the coal and combine it with 
calcium to form low-quality gypsum sludge a string of trucks haul off to the plant’s 
landfill night and day.   

(Tucker, W., Pp. 55-60, 2009) 
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A PWR’s Steam Turbine vs. the LFTR’s Closed Gas Brayton Cycle Turbine 

 
Diagram 3 - Size comparison between turbine units of a 1300 MW(e) MSR, and a 1380 MW(e) 

advanced boiling water reactor. (Forsberg, C.W. et al, 2004, February 28) 
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Diagram # 4 – Artist’s Rendition of the Relative Size of the 100 MW(e) LFTR 
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Water Usage 
Water use can be a significant issue in energy production, particularly in areas where water is 
scarce, as conventional power plants use large amounts of water for the condensing portion of 
the thermodynamic cycle. For coal plants, water is also used to clean and process fuel. 

Diagram # 5 - Comparative Water Consumption in Energy Production 
Wind Web Tutorial – AWEA, 

http://www.awea.org/faq/wwt_environment.html#How%20much%20water%20do%20wind%20turbines
%20use%20compared%20with%20conventional%20power%20plants 

 
NOTE:  The LFTR does NOT use water to cool the fuel core, NOR to moderate the neutron flux, 
NOR to drive the electricity turbine.   

When the LFTR is deployed inland, and not in tandem with the hybrid desal facility, it will be air-
cooled with a closed gas heat exchanger that dissipates heat directly into the atmosphere. 

Getting The Electricity From The Generator To The User. 
A 500,000-volt long distance transmission line – the standard infrastructure configuration for 
electricity long-haul – takes from 5 to 10 years to complete (depending on distance), at a cost of 
$1.5 million per mile.  (Shargal, M., and Houseman, D. 2009) 

Such conventional transmission lines, using alternating current (AC), can carry up to 500 
kilovolts of energy.   

But they’re limited in how far they can transmit power, typically up to 530 miles, and they lose a 
significant amount of power – about 7% of capacity per mile – in transit.  (Willing, D., 2009.) 

Transmitting at higher voltages (756Kvolts, 1MV) results in lower capacity losses per mile, but 
require more HV transformers, and the construction costs are not diminished.   

The higher capacity transmission lines must also be justified by higher constant electricity flows 
– otherwise their cost per volt actually carried would become prohibitively high.  
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Diagram # 6 - South Africa Is A Large Country (Kemm, 1999) 

The Koeberg Nuclear Power Station is located near Cape Town at the extreme southern end of 
the country.  However, most of South Africa’s coal-fired electricity (93.5% of SA’s energy 
sources) comes from plants built near the pit-heads of two large coal field located far inland on 
the eastern side of the country.   
Transporting huge quantities of coal (230 car-loads every 30 hours for a 1000 MW plant) is 
hardly possible with  insufficient existing rail infrastructure in South Africa.  
Because South Africa is a large country, South Africa needs to co-locate power generation units 
with the industrial, commercial, residential sites that need it – to avoid having to construct very 
long 1,000 km plus (at ZAR 6 million per km) high voltage transmission lines. (Kemm, 1999) 
NOTE:  The 100 MW(e) LFTR and its Brayton gas turbine (1 acre) will be co-located with its 
Municipality power grid customer – NO long-haul HV transmission lines will be required. 

Energy Density 
Drs.Jacobson and Delucchi apparently forgot to cover the concept of “energy density” in their 
Scientific American lead article.  The overwhelming advantage of the solid-fueled pressurized 
water reactor is its tremendous energy yield per pound of fuel resource consumed. 
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A pound of uranium can yield 2,000 times the amount of energy in a pound of coal.  So the 
electricity plant requiring coal needs 230-car coal trains arriving every 30 hours, where as a 
PWR with equivalent energy output needs six tractor trailers of fuel rods once every 18 months. 
Just as pressurized water reactors have it all over fossil fuels, so fossil fuels have about 20 times 
the energy density of wind, water, or solar.   
Man adopted fossil fuels because of this – we no longer use wind to power grist mills or water 
wheels to run factories because it takes too much effort to gather too little energy.  This was a 
19th century discovery. 

Wind power is unlikely to have any positive impact on carbon emissions – their 
primarily touted advantage over coal and gas. Denmark, the world’s most wind-
intensive nation, with more than 6,000 turbines generating 19% of its electricity, has 
yet to close a single fossil-fuel plant. Flemming Nissen, the head of development at 
West Danish generating company ELSAM (one of Denmark’s largest energy 
utilities), tells us that “wind turbines do not reduce carbon dioxide emissions.”  

The German experience is no different. Der Spiegel reports that, “Germany’s CO2 
emissions haven’t been reduced by even a single gram.” Its electricity generation 
costs are the highest in Europe (15¢/kwh compared to Ontario’s current rate of 6¢).  

Niels Gram of the Danish Federation of Industries says, “windmills are a mistake 
and economically make no sense.” Aase Madsen, the Chair of Energy Policy in the 
Danish Parliament, calls it “a terribly expensive disaster.”  

The U.S. Energy Information Administration reported in 2008, on a dollar per MWh 
basis, the U.S. government subsidizes wind at $23.34 — compared to reliable energy 
sources: natural gas at 25¢; coal at 44¢; hydro at 67¢; and nuclear at $1.59, leading 
to what some U.S. commentators call “a huge corporate welfare feeding frenzy.”  
(Trebilcock, M.J. 2009) 

Jacobson and Delucchi’s renewable energy vision would force the most colossal human intrusion 
into the natural world in the history of the planet.  Their renewable energy farms would 
absolutely dwarf any previous effort of civilization.  Mankind would live in a dense forest of 80-
story-high windmills interrupted by rolling prairies of solar collectors.   

Every inch of coastline would be girdled with tidal generators while every square mile of ocean 
would be dotted with wind and wave collectors.  No place on the planet would not be dedicated 
to gathering energy.  (Tucker, W., 2009, October 28) 



LFTR’S COST-EFFECTIVENESS ADVANTAGES 

 Page 14 of 20 

14 

Just as pressurized water reactors have it all over fossil fuels, so does the LFTR fully trump solid 
fuel conventional nuclear power: 

 
Diagram # 7, Comparison of Energy Density: Liquid Thorium vs Coal vs Solid Uranium Fuel, 

(Sorensen, K. (2009) 
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The waste output of various power generation alternatives is also relevant to evaluating their 
respective total costs of ownership.  This IAEA chart compares solid fuel pressurized water 
reactor waste to Solar PV, Wood, Natural Gas, Oil, and Coal Energy Generation waste outputs. 
 

Diagram # 8 - “Comparison of Power Plant Alternative Wastes,” (IAEA.org, 2010.) 

It should be noted that since 1977, the Carter Administration outlawed the reprocessing of spent 
nuclear fuel rods, necessitating the collection and storage of spent fuel rods as “nuclear waste.” 
The Nuclear Waste Fund has collected $34.7 billion (1/10th of a cent per kWh of electricity 
generated at nuclear power plants plus interest since 1983). Of the $34.7 billion collected, only 
$10.8 billion has been spent by the federal government.   
However, the federal government has never allowed this “nuclear waste” to be permanently 
sequestered.  These spent fuel rods are cut up and then stored in cooling pools on the nuclear 
power plant sites where they were first used.   

U.S. nuclear waste therefore has two costs – the plant must cut up and store the fuel rods on site, 
and the plant must also pay the U.S. federal government a processing and storage charge for 
‘future’ federally-mandated actions. 
NOTE:   The LFTR literally burns up its fuel so much more efficiently that in the course of one 
year, a 1 GW(e) LFTR produces less than 1% of the radioactive waste produced by a 1 GW(e) 
Pressurized Water Reactor burning 30-foot-uranium fuel rods: 
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Diagram # 9 - “Comparison of 1GW(e) PWR waste versus 1GW LFTR waste,” Hargraves, R., 2009.  

Capital Costs 

Costs associated with the initial construction of the plant and its modification end up as 
embedded costs.   

For a solid fuel nuclear plant the construction costs are higher than for other power generation 
alternatives because the reactor building must contain extreme high internal pressures and also 
be able to survive a crash of a 747 airliner.  

In the LFTR, there is no high-pressure water that must be held in at 3000 pounds-
per-square-inch under 9 inches of nuclear-grade steel. This means LFTR’S 
containment can be smaller, closer fitting, and far less expensive. (Sorensen, 2010) 

The Nuclear regulatory authorities require a number of safety-related systems that must also be 
fully redundant.  Such considerations are not so critical in other power generator alternatives.   
By the same token, coal plants are now required to include scrubber systems that remove 
airborne pollutants such as sulfur dioxide, nitrous oxides, as well as particulates. (The Virtual 
Nuclear Tourist, 2005) 
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Diagram # 10 - Cost Comparison – Coal vs Solid Fuel PWR Nuclear Plants 
(The Virtual Nuclear Tourist. 2005.) 

Note:  LFTR’s Operations cost per MW/ Hr. is ZAR 1.92  (USD$ 0.335 per MW/ Hr.) 

Production – Fuel Costs 

This is the total annual cost associated with the “burn-up” of nuclear fuel resulting 
from the operation of the solid fuel pressurized water reactor.  The cost is based on 
the amortized costs associated with the purchasing of uranium, conversion, 
enrichment, and fabrication services along with storage and shipment costs, and 
inventory (including interest) charges less any expected salvage value. 

For a typical 1,000 MW(e) BWR or PWR, the approximate cost of fuel for one reload 
(replacing one third of the core) is about $40 million, with an 18-month refueling 
cycle. A PWR power plant’s average fuel cost in 2009 was USD 0.57 per kWh. 

Operations and Maintenance (O&M) Costs 

This is the annual cost associated with the operation, maintenance, administration 
and support of a nuclear power plant.  Included are costs related to labor, material 
and supplies, contractor services, licensing fees, and miscellaneous costs such as 
employee expenses, licensing fees, and miscellaneous costs such as employee 
expenses and regulatory fees.  The average non-fuel O&M cost for a nuclear power 
plant in 2009 was USD 1.46 per kWh. 
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So, “production costs” consist of the O&M and fuel costs of a power plant.  Since 
2001, nuclear power plants have achieved production costs lower than coal, natural 
gas or oil. 

Fuel costs make up 28% of the overall production costs of solid fuel nuclear power 
plants.  Fuel costs for coal, natural gas, and oil, however, make up about 80% of the 
production costs. 

 

Diagram #11 – Comparative Cost / Components of Energy Generation Alternatives 
(Nuclear Energy Institute, 2009) 

The UK’s Royal Academy of Engineers commissioned a BP Power study that defined its scope 
as expressed in terms of pence (BPDS) per kWh, delivered at the station site (i.e., not counting 
those HV long-distance transmission lines).   

This cost value includes the capital cost of the generating plant and equipment; the cost of fuel 
berned (if applicable), along with the cost of operating and maintaining the plant in keeping with 
UK best practices.   
BP Power has qualified this cost of generating electricity as that required to provide a 
dependable (or ‘base load’) supply.   
For intermittent sources such as wind and solar, an additional cost assumption has been included 
to fairly account for the provision of adequate standby base-load generation. 
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Diagram # 12, BP Power’s Comparison of Base Load Energy Generation Costs (“The Costs of 
Generating Electricity,”, Royal Society of Engineers Study, 2004) 

Note:  LFTR’s Base Load Energy Generation Cost is projected as ZAR .252  (USD$ 0.033) per kWh. 

Summary 
The LFTR will be co-located with the local power grids it serves in less than a hectare of land. 
The LFTR requires no water to cool its core or lose its waste heat – this waste heat is transferred 
to a hybrid desal facility generating 45,000 M3 of fresh water per day for each LFTR. 
The LFTR requires no giant concrete and steel containment vessels to control high pressure.   

The LFTR will be manufactured on an assembly line, one per day, imported from India and 
assembled in less than six months before it is commissioned. 

The LFTR’s fuel is thorium, which is plentiful in South Africa as well as four times more 
plentiful than uranium throughout the world. 

The LFTR burns up all but a tiny portion of its long-term radioactive transuranic isotope 
products. 

The LFTR can be started up with spent uranium fuel from other nuclear reactors. 
The LFTR can burn up spent uranium fuel from other nuclear reactors, thus solving the “nuclear 
waste” problem. 
The LFTR’s cost per kWh is ZAR 0.252.  The IPP will sell electricity at ZAR 0.65 – 50% of 
Eskom’s electricity tariff of R1.20. 
The LFTR’s hybrid desal will generate water at a cost per cubic meter of ZAR 1.96.  The IPP 
will sell fresh water at R 6.00 – 66% of the price per cubic meter available from every other 
SA desalination facility. 
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