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Rational Energy PolicyRational Energy Policy

FactorsFactors

1.1. Economic….competitive advantage.Economic….competitive advantage.
2.2. Carbon Emissions…global warmingCarbon Emissions…global warming
3.3. SafetySafety
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EconomicEconomic
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Electricity Generation Cost StudyElectricity Generation Cost Study
FinlandFinland

0

10

20

30

40

50

60

P
E

A
T

W
IN

D

W
O

O
D

C
O

A
L

G
A

S

N
U

C
L

E
A

R

FuelFuel

O&MO&M

CapitalCapital

Assumption Wind 2200 h/yr, all others 8000 h/yr, no subsidies,Assumption Wind 2200 h/yr, all others 8000 h/yr, no subsidies, real interest rate 0.5%, 20€/t CO2real interest rate 0.5%, 20€/t CO2
Source: Tarjanne, R. & Lucstarinen, K. Lappeenranta U. of TechSource: Tarjanne, R. & Lucstarinen, K. Lappeenranta U. of Tech. Finland July 2003. Finland July 2003

€/
M
W
h

€/
M
W
h



5

Electricity Generation Cost StudyElectricity Generation Cost Study
FinlandFinland

0

10

20

30

40

50

60

P
E

A
T

W
IN

D

W
O

O
D

C
O

A
L

G
A

S

N
U

C
L

E
A

R

EmissionEmission
TradeTrade

FuelFuel

O&MO&M

CapitalCapital

Assumption Wind 2200 h/yr, all others 8000 h/yr, no subsidies,Assumption Wind 2200 h/yr, all others 8000 h/yr, no subsidies, real interest rate 0.5%, 20€/t CO2real interest rate 0.5%, 20€/t CO2
Source: Tarjanne, R. & Lucstarinen, K. Lappeenranta U. of TechSource: Tarjanne, R. & Lucstarinen, K. Lappeenranta U. of Tech. Finland July 2003. Finland July 2003

€/
M
W
h

€/
M
W
h



6

Engineers’ Journal, February 1963Engineers’ Journal, February 1963
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UTRUTR--10 Nuclear Reactor 196210 Nuclear Reactor 1962
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Impact of Fuel Cost on Electricity CostImpact of Fuel Cost on Electricity Cost
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Carbon EmissionsCarbon Emissions



11

World Electricity Sources 2006World Electricity Sources 2006

Fossil FueFossil Fuells 64%s 64% Hydro 19%Hydro 19%

Nuclear 16%Nuclear 16%

Renewables other than hydro…negligibleRenewables other than hydro…negligible
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Founding Member of GreenpeaceFounding Member of Greenpeace

Opposition to nuclear energy is based onOpposition to nuclear energy is based on
irrational fear fed by Hollywoodirrational fear fed by Hollywood--stylestyle
fiction, the Green lobbies and the media.fiction, the Green lobbies and the media.
These fears are unjustified, and nuclearThese fears are unjustified, and nuclear
energy from its start in 1952 has provedenergy from its start in 1952 has proved
to be the safest of all energy sources. Weto be the safest of all energy sources. We
must stop fretting over the minutemust stop fretting over the minute
statistical risks of cancer from chemicals orstatistical risks of cancer from chemicals or
radiation.radiation. James LovelockJames Lovelock

Source: The IndependentSource: The Independent -- 24 May 200424 May 2004
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Founding Member of GreenpeaceFounding Member of Greenpeace

Nearly one third of us will die of cancerNearly one third of us will die of cancer
anyway. If we fail to concentrate ouranyway. If we fail to concentrate our
minds on the real danger, which is globalminds on the real danger, which is global
warming, we may die even sooner, as didwarming, we may die even sooner, as did
more than 20,000 unfortunates frommore than 20,000 unfortunates from
overheating in Europe last summeroverheating in Europe last summer

James LovelockJames Lovelock

Source: The IndependentSource: The Independent -- 24 May 200424 May 2004
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Founding Member of GreenpeaceFounding Member of Greenpeace

By all means, let us use the small input fromBy all means, let us use the small input from
renewables sensibly, but only onerenewables sensibly, but only one
immediately available source does notimmediately available source does not
cause global warming and that is nuclearcause global warming and that is nuclear
energy.energy.

James LovelockJames Lovelock

Source: The IndependentSource: The Independent -- 24 May 200424 May 2004
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UKUK

New nuclear power stations requiredNew nuclear power stations required
Sir David King, Chief ScientificSir David King, Chief Scientific

Adviser to British GovernmentAdviser to British Government
Royal Academy of EngineersRoyal Academy of Engineers
Institution of Civil EngineersInstitution of Civil Engineers
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UKUK

Tony Blaire…accepts expert adviceTony Blaire…accepts expert advice
Nuclear again on the agendaNuclear again on the agenda
Security of supplySecurity of supply
Kyoto carbon emission targetsKyoto carbon emission targets
Cost of oil and gasCost of oil and gas
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IrelandIreland
In Aug 2005 a set of scenarios, sponsored byIn Aug 2005 a set of scenarios, sponsored by
the Irish government, was produced entitledthe Irish government, was produced entitled
Energy Scenarios Ireland. Nowhere in any ofEnergy Scenarios Ireland. Nowhere in any of
these scenarios was the potential contributionthese scenarios was the potential contribution
of nuclear power mentioned as a possible,of nuclear power mentioned as a possible,
plausible or probable, let alone preferableplausible or probable, let alone preferable
factor in facing the widening energy gap thatfactor in facing the widening energy gap that
most observers predict. It was felt that thismost observers predict. It was felt that this
omission devalued, if not discredited, the use ofomission devalued, if not discredited, the use of
scenario thinking in identifying alternativescenario thinking in identifying alternative
imaginable futures.imaginable futures.

Prof John S Ratcliffe & Ruth Saurin,Prof John S Ratcliffe & Ruth Saurin,
The Futures AcademyThe Futures Academy
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SAFETYSAFETY
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Primary Energy Production DeathsPrimary Energy Production Deaths
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Hydroelectric Dam FailuresHydroelectric Dam Failures

Over 200 dam failures in past centuryOver 200 dam failures in past century
8000 deaths8000 deaths
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Seven of the 200 HydroelectricSeven of the 200 Hydroelectric
Dam FailuresDam Failures

Source: C:Source: C:\\Documents and SettingsDocuments and Settings\\Edward WalshEdward Walsh\\DesktopDesktop\\nuclear article sep 05nuclear article sep 05\\nuclear reactor data & safetynuclear reactor data & safety\\Safety of Nuclear Power ReactorsSafety of Nuclear Power Reactors -- appendix.htmappendix.htm
Mathew, Roy. Dam safethy: mullapperiyar and its implications. ThMathew, Roy. Dam safethy: mullapperiyar and its implications. The Hindu, Trivandrum, Kerala, India. 1997.. http://www.experte Hindu, Trivandrum, Kerala, India. 1997.. http://www.expert--eyes.org/mulla1.htmleyes.org/mulla1.html
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Before destructionBefore destruction
of villages ofof villages of

LongaroneLongarone
PiragoPirago
VillanovaVillanova
RivaltaRivalta
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Shannon HydroShannon Hydro--Electric SchemeElectric Scheme
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Coal Mining Deaths, ChinaCoal Mining Deaths, China
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Nuclear Reactor IncidentsNuclear Reactor Incidents

NilNilNilNilVandellosVandellos--1, Spain1, Spain19891989

Major acrossMajor across
E. Europe &E. Europe &
ScandinaviaScandinavia

5656ChernobylChernobyl--4, Ukraine4, Ukraine19861986

Within ICRPWithin ICRP
limitslimits

NilNilSt LaurentSt Laurent--A2, FranceA2, France19801980

Within ICRPWithin ICRP
limitslimits

NilNilThreeThree--Mile IslandMile Island--22
USAUSA

19791979

NilNilNilNilBrowns Ferry, USABrowns Ferry, USA19751975

RadiationRadiation
ReleasedReleased

DeathsDeaths

Source:C:Source:C:\\Documents and SettingsDocuments and Settings\\Edward WalshEdward Walsh\\DesktopDesktop\\nuclear article sep 05nuclear article sep 05\\nuclear reactor data & safetynuclear reactor data & safety\\Safety of Nuclear Power ReactorsSafety of Nuclear Power Reactors -- appendix.htmappendix.htm



27

The Chernobyl Forum Report 2005The Chernobyl Forum Report 2005
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ChernobylChernobyl
 26 April 1986 reactor crew perform test26 April 1986 reactor crew perform test
 Disable automatic shutdown mechanismsDisable automatic shutdown mechanisms
 Peculiarity of design produces power surgePeculiarity of design produces power surge
 Water coolant vaporisesWater coolant vaporises
 Steam pressure bursts steel reactor vesselSteam pressure bursts steel reactor vessel
 Graphite moderator goes on fire and burns for 9Graphite moderator goes on fire and burns for 9

days releasing 5% of reactor into atmospheredays releasing 5% of reactor into atmosphere
 Radioactive smoke particles blow by wind overRadioactive smoke particles blow by wind over

Ukraine, Belarus, Russia, Scandinavia andUkraine, Belarus, Russia, Scandinavia and
EuropeEurope
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Chernobyl Radioactivity DiffusionChernobyl Radioactivity Diffusion

Source: Lawrence Livermore National Laboratory, http://digon_va.Source: Lawrence Livermore National Laboratory, http://digon_va.tripod.com/images/maptripod.com/images/map--1.gif1.gif
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Chernobyl 1986Chernobyl 1986
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ChernobylChernobyl

1000 emergency workers fight fire1000 emergency workers fight fire
Receive high radiation dosesReceive high radiation doses
28 die in next 4 months28 die in next 4 months
19 die in subsequent 20 years19 die in subsequent 20 years
160,000 people evacuated from 30km160,000 people evacuated from 30km

radiusradius
600,000 people from all over USSR600,000 people from all over USSR

involved in recoveryinvolved in recovery



32

Chernobyl RBMK Nuclear ReactorChernobyl RBMK Nuclear Reactor

This severely flawed design has a "positive void coefficient", mThis severely flawed design has a "positive void coefficient", meaning the nucleareaning the nuclear
chain reaction and power output increases when cooling water ischain reaction and power output increases when cooling water is lost.lost.
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Chernobyl 1995Chernobyl 1995
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Three Mile Island Nuclear ReactorThree Mile Island Nuclear Reactor
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Three Mile IslandThree Mile Island

28 March 197928 March 1979
Main coolant pumps failMain coolant pumps fail
Reactor automatically shut downReactor automatically shut down
Pressure release valve jamsPressure release valve jams
Partial core meltPartial core melt--downdown
Containment vessel retains reactor coreContainment vessel retains reactor core
No detectable health effects on anyNo detectable health effects on any

member of the publicmember of the public
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USUS--Style NuclearStyle Nuclear
ReactorReactor
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Chernobyl Forum Report 2005Chernobyl Forum Report 2005

56 die from nuclear radiation56 die from nuclear radiation
––47 emergency workers47 emergency workers
––9 children from thyroid cancer9 children from thyroid cancer

4000 people developed thyroid cancer, but4000 people developed thyroid cancer, but
survival above 99%survival above 99%

Normal cancer fatalities could be increasedNormal cancer fatalities could be increased
by 4%by 4%
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Chernobyl Forum Report 2005Chernobyl Forum Report 2005

No rise in incidence of leukaemia amongstNo rise in incidence of leukaemia amongst
population (apart from emergencypopulation (apart from emergency
workers)workers)

No detectable increase in birth defectsNo detectable increase in birth defects
No detectable decrease in fertilityNo detectable decrease in fertility
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Chernobyl Forum Report 2005Chernobyl Forum Report 2005

Mental health largest public healthMental health largest public health
problemproblem

Compensation and support programmesCompensation and support programmes
should be scaled backshould be scaled back

These foster a culture of dependency andThese foster a culture of dependency and
create a major barrier to the region’s create a major barrier to the region’s 
recoveryrecovery
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Average Annual RadiationAverage Annual Radiation
ExposureExposure

Source:National Council on Radiation Protection and MeasurementsSource:National Council on Radiation Protection and Measurements, Bethesda, MD, Bethesda, MD
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Radiation dosesRadiation doses
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Nuclear on the Agenda WorldwideNuclear on the Agenda Worldwide

Security of supply (Russian gas threat)Security of supply (Russian gas threat)
Escalating oil and gas pricesEscalating oil and gas prices
Need to meet Kyoto carbon emissionNeed to meet Kyoto carbon emission

targetstargets
New reactor technology and fuel handlingNew reactor technology and fuel handling
View of leading ‘greens’ that nuclear is the View of leading ‘greens’ that nuclear is the 

only immediately available response to theonly immediately available response to the
threat of global warmingthreat of global warming
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Electricity Sources 2002 EU15Electricity Sources 2002 EU15

Source:http://www.eurelectric.org/statistics/Latest.htmSource:http://www.eurelectric.org/statistics/Latest.htm

FOSSILFOSSIL

NUCLEARNUCLEAR

HYDROHYDRO

RENEWABLESRENEWABLES



46

Electricity Sources 2002Electricity Sources 2002

Source:http://www.eurelectric.org/statistics/Latest.htmSource:http://www.eurelectric.org/statistics/Latest.htm
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renewablesrenewables
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FrenchFrench
NuclearNuclear
PowerPower

59 reactors59 reactors

Source:Source:http://www.roadtechs.com/atlas/france.gif
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Finland builds 5Finland builds 5thth nuclear power stationnuclear power station

Source:Source: http://www.hightechfinland.com/stc/images/docs/tvo1b.jpg
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M62M62
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Total Nuclear ReactorsTotal Nuclear Reactors

220220Ships & SubmarinesShips & Submarines

944944TotalTotal

284284ResearchResearch

440440PowerPower
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Nuclear Power Plants 1999Nuclear Power Plants 1999
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New Nuclear ReactorsNew Nuclear Reactors

11 countries constructing new nuclear reactors11 countries constructing new nuclear reactors
24 under construction24 under construction
113 planned113 planned

Source: Luis Echavarri, Dir. Gen. OECD Nuclear Energy Agency, IrSource: Luis Echavarri, Dir. Gen. OECD Nuclear Energy Agency, Irish Times 21 Apr 06.ish Times 21 Apr 06.



53

New Nuclear Power Plants Due…WestNew Nuclear Power Plants Due…West

11ArgentinaArgentina
11FranceFrance

11RomaniaRomania

11USAUSA

11FinlandFinland

1212TOTALTOTAL

22UkraineUkraine
55RussiaRussia

Source:http://www.uic.com.au/nip19.htmSource:http://www.uic.com.au/nip19.htm
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New Nuclear Power Plants Due …EastNew Nuclear Power Plants Due …East

11PakistanPakistan
6464TOTALTOTAL

11USAUSA
11IranIran
11IndonesiaIndonesia
99IndiaIndia
99South KoreaSouth Korea
1515JapanJapan
2727ChinaChina

Source:http://www.uic.com.au/nip19.htmSource:http://www.uic.com.au/nip19.htm
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Pebble Bed 110MW Modular ReactorPebble Bed 110MW Modular Reactor
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Fuel PebblesFuel Pebbles
in Ceramicin Ceramic
CladdingCladding
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Fuel Pebble Cross SectionFuel Pebble Cross Section
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IrelandIreland
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Electricity Demand, IrelandElectricity Demand, Ireland
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Competitiveness: Energy InfrastructureCompetitiveness: Energy Infrastructure

Source: IMD World Competitiveness Yearbook, 2005Source: IMD World Competitiveness Yearbook, 2005
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Nuclear Power IrelandNuclear Power Ireland
1968 ESB plan for 650MW reactor at1968 ESB plan for 650MW reactor at

Carnsore PointCarnsore Point
1971 Nuclear Energy Act, 19711971 Nuclear Energy Act, 1971
1974 ESB lodges planning application for 41974 ESB lodges planning application for 4

reactorsreactors
––One to be built immediatelyOne to be built immediately

ESB contracts with Urenco for supply ofESB contracts with Urenco for supply of
enriched Uraniumenriched Uranium

1977 Minister O’Malley drives project1977 Minister O’Malley drives project
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Uranium Deposits?Uranium Deposits?

DonegalDonegal
KilkennyKilkenny
GalwayGalway
WicklowWicklow
TyroneTyrone
West CorkWest Cork

Source: Laka publications: country reports: Ireland, 1995.Source: Laka publications: country reports: Ireland, 1995.



63

Uranium ExplorationUranium Exploration

AMAXAMAX

Oliver Prospecting andOliver Prospecting and
Mining Co LtdMining Co Ltd

Irish Base MetalsIrish Base Metals
Argosy Mining CorpArgosy Mining Corp

Drilled WicklowDrilled WicklowMaugh LtdMaugh Ltd
Drilled DonegalDrilled DonegalMunster Base Metals LtdMunster Base Metals Ltd
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1979 Three Mile Island incident1979 Three Mile Island incident
1979 Minister Colley drops project1979 Minister Colley drops project
1986 Minister Spring protests about1986 Minister Spring protests about

Sellafield leakSellafield leak
1987 Minister Burke presses for closure of1987 Minister Burke presses for closure of

SellafieldSellafield
1991 Nuclear Energy Board wound up1991 Nuclear Energy Board wound up
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Sellafield…OECD Report 2000Sellafield…OECD Report 2000

Report commissioner by OsloReport commissioner by Oslo--ParisParis
CommissionCommission

Examined radiological impact ofExamined radiological impact of
reprocessing and storing nuclear fuelreprocessing and storing nuclear fuel

Well below any regulatory dose limitsWell below any regulatory dose limits
Not a public health riskNot a public health risk
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Radioactive Material in Irish SeaRadioactive Material in Irish Sea

Minister Woods receives Task ForceMinister Woods receives Task Force
Report in 2000Report in 2000

Conclusion:Conclusion:
Risk to human health and to marine lifeRisk to human health and to marine life
from dumping in past years is extremelyfrom dumping in past years is extremely
low and does not constitute a healthlow and does not constitute a health
hazardhazard

Source: J. Radiol. Prot. 20:80Source: J. Radiol. Prot. 20:80--81, 2000.81, 2000.
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Ireland: Rational EnergyIreland: Rational Energy
PolicyPolicy
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DiversifyDiversify
AccelerateAccelerate

renewablesrenewables
build upbuild up

Focus onFocus on
costcost
effectiveeffective
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Encourage renewablesEncourage renewables

BiomassBiomass
Wood pellet heatingWood pellet heating
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Use electricity more efficientlyUse electricity more efficiently

GeothermalGeothermal
Heat PumpHeat Pump
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Recognise the constraints ofRecognise the constraints of
renewablesrenewables

 Wind limited to 15% of total electrical outputWind limited to 15% of total electrical output
 Biofuels can helpBiofuels can help
No prospect that renewables can meet Ireland’s No prospect that renewables can meet Ireland’s 

basebase--load growth in short to medium termload growth in short to medium term
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EU Electricity GenerationEU Electricity Generation

Source:http://public.eurelectric.org/Content/Default.asp?PageID=Source:http://public.eurelectric.org/Content/Default.asp?PageID=460460
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Build InterconnectorsBuild Interconnectors

Source: http://www.imerapower.com/page5/page5.htmlSource: http://www.imerapower.com/page5/page5.html
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High Voltage DC Submarine CableHigh Voltage DC Submarine Cable

Source: http://en.wikipedia.org/wiki/East_West_InterconnectorSource: http://en.wikipedia.org/wiki/East_West_Interconnector
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Behave rationally about SellafieldBehave rationally about Sellafield

Recognise that Ireland will be dependentRecognise that Ireland will be dependent
on the UK for energy on theon the UK for energy on the
interconnector when the wind is notinterconnector when the wind is not
blowingblowing

Gather the facts and have a rationalGather the facts and have a rational
discussiondiscussion
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Keep an eye on the rest of theKeep an eye on the rest of the
worldworld

Most countries revisiting the nuclear optionMost countries revisiting the nuclear option
Oil and gas costsOil and gas costs
Global warmingGlobal warming
Security of supplySecurity of supply
Countries with major nuclear installationsCountries with major nuclear installations

such as France have increasingsuch as France have increasing
competitive advantage…competitive advantage…
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Nuclear for Ireland is not aNuclear for Ireland is not a
shortshort--term optionterm option

But…we should have a rational discussionBut…we should have a rational discussion
 Mission impossible at present because ofMission impossible at present because of

scaremongering over Sellafield and Chernobylscaremongering over Sellafield and Chernobyl
 Ireland must first learn to behave rationally withIreland must first learn to behave rationally with

incineratorsincinerators
 Then the nuclear option can be introducedThen the nuclear option can be introduced
 In the interim Ireland is going to have a competitiveIn the interim Ireland is going to have a competitive

disadvantage because of high energy costsdisadvantage because of high energy costs
 Public attitudes commence to alterPublic attitudes commence to alter
––as energy bills spiralas energy bills spiral
––as jobs are lostas jobs are lost
––as ‘greens’ internationally endorse nuclearas ‘greens’ internationally endorse nuclear
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Keep the windmills turningKeep the windmills turning
at Carnsore Point…for the presentat Carnsore Point…for the present
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Until Carnsore is needed… and the Until Carnsore is needed… and the 
time is righttime is right

It remains a choice location for aIt remains a choice location for a
cluster of nuclear reactors………. cluster of nuclear reactors………. 
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