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Nuclear electricity production in Japan 1965-2011
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Global Nuclear Electricity production 1965-2012
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Swedish Intermittent nuclear power
l) Ringhals February 15" it was disconnected, supposed to restart May 18%

New planned outage (maintenance)

Follow-up

Message Time:

Decision Time:
Published:

Company:

Affected area(s):
Station:
Production/Consumption:
Affected unit(s).

Type of fuel(s):

Installed effect (MW)

Available Production during event (MW)

Event start:
Event stop:
Event status:

Remarks/Additional information:

Yearly maintenance.

11.03.09 hour 14:41
11.03.09 hour 14:35
11.03.09 hour 14:42
Ringhals AB

SE

Ringhals
Production

B1

Nuclear

855

0

15.03.09
18.05.09

Open

Power reduction will start saturday 14/3 at 16.00. From grid sunday 15/3 at 08.00

Swedish Intermittent nuclear power

1) Ringhals 1: February 15" it was disconnected, supposed to restart May 18,

24 Urgent Market Messages later, November 25%, Investigations are ongoing and start
date cannot be estimated.

New planned outage (maintenance)

Follow-up

Message Time:

Decision Time
Publshed

Compary

Affected areals)
Station:
Productiony'Consumption
Affected unit(s)

Type of fuels)

Installed effect (MW)
Availsble Production during event (MW)
Event start

Event stop:
Event status

Remarks/Additional information:

Yearly cutage prolonged due (o ongoing Scensing process.

25.11.00 hour 13:45
25.11.00 hour 13:25
25.11.00 hour 13:48
Ringhals AS

SE

Ringhals
Production

B1

Nuclear

855

0

16.03.08 hour 00:00

Open

Ringhals 1 Is waiting for the ongoing investigation according to flow vanation in the safety injection system. After this a new application for start up

can be sent 1o the suthorily.
Time for start up can not be estimated



Swedish Intermittent nuclear power

2) Ringhals 2: Five months of 1&C modemization was announced in 2007 to take
place April-September, 2009

Special information - details given in remarks below

Message Time 21.06.07 hour 1351
Decision Time 21.06.07 hour 13.00
Putlished 21.06.07 hour 1357
Company Ringhals AB
Affected arcas) SE

Station: Ringhals
Production/Consumption Production
Affocted undis) 82

Type of fuel(s) Nuclear

Instalod effect (MW) 86

Avallable Production duning event (MW) 0

Event start 01.04.09

Event 3200 01.09.09

Evert status Open

Remnarcs/Addtionsl information

The installation of Ringhals 2 18C modemization which was planned 10 stant apdl 2008 has been postponed. Best estimated time for installation is

spring 2009

Swedish Intermittent nuclear power

2) Ringhals 2: 2009 Yearly maintenance was then announced, and in a series of
UMMs, the plans are delayed and extended to last until October 11th.

Revised planned outage (maintenance)

Follow-up

Message Time: 08.04.09 hour 08:45
Decision Time: 08.04.09 hour 08:43
Published: 08.04.09 hour 08:47
Company: Ringhals AB
Affected area(s). SE

Station: Ringhals
Production/Consumption Production

Affected unit(s) B2

Type of fuel(s): Nuclear

Installed effect (MW): 865

Available Production duning event (MW) 0

Event stant: 24.05.09

Event stop: 11.10.09

Event status Open

Remarks/Addtional information

Yearly maintenance.

r~

Power reduction will start Saturday 23/5 at 17:00. From grid Sunday 24/5 at 01.00.



Swedish Intermittent nuclear power
2) Ringhals 2:start 19/11, no 8/12,no 14/1, no 25/1

Revised planned outage (maintenance)

Follow-up

Message Time: 16.12.09 hour 13.55
Decision Time: 16.12.09 hour 13:30
Published: 16.12.09 hour 14:06
Company Ringhals AB
Affected areals) SE

Station: Ringhals
Production/Consumption: Procduction

Affected unit(s) B2

Type of fuel(s) Nuclear

Installed effect (MW) 866

Avadable Production during event (MW) 0

Event stant: 24.05.09

Event stop: 25.01.10

Event status: Open

Remarks/Additional information;

Major refurbishment of plant 1AC-systems
System tests are ongoing. The time schedule is still uncertain.
Authority (SSM) approval needs for start up.

The first 10 days of operation includes transient tests which will reduce power output. Average output during this period will be 640 MW,

SwediSh Revised planned outage (maintenance)
Intemlittent e 26.02.09 hour 08:51

Message Time:
Decision Time: 26.,02.09 hour 0§:45
1 Pubished: 26.02.09 hour 09:54
nuc e ar Company: OKG Aktiebolag
Afecied area(s): =3
Station: Oskarshamnsvorkot
power Production/Consumption Procduction

Afeciod urit(s) G3
Typo of fueks) Nucloar

3) Oskarshamn 3 70000

. Avalable Production during event (MW): 0
26th Febmary lt was Event start: 01.03.09 hour 00:00
supposed to restart  vetsion 30.06.09
Event status Open
30th May. Remarks/Acdtional information:

Yearly maintenance.

Power reduction will stan Saturday the 28th of Fobruary at 19.00, From grid at micnight.



Swedish
Intermittent
nuclear

power

3) Oskarshamn 3

26th February it was
supposed to restart
30th May.

33 "Urgent Market
Messages™ later,
December 12%, O3
was back in operation!

Swedish
Intermittent
nuclear

power

3) Oskarshamn 3

26th February it was
supposed to restart 30th
May.

33 Urgent Market
Messages later, December
12 th O3 was back in
operation!

The next day vibrations
limited production to some
10%...

Oscarsharm J & bace » cperaton
The plarred tea! Srogram il COPLNLe AnC Uit pOwer wil Blowy MCreane Surng e “rat two Cayl & %
sporowemanely 300 MW, (Durrg e Anat § hours e ot Wil g0 Yort ord tao tres

Aler that 3 teat perod wil Sae DIACe, SUNng THO MONERE The BVEra0e OuiDut I8 Clanned 10 about S0 VAW ret.
Further miormation wil come n & row AN (Marg, mew S eviaed)

Helpied Messages

1>

Production failure

Message Time 13,1209 howr 11:04
Fakre Time 13.12.09 howr 10:30
Publshod 131209 howr 11:04
Company OKG Aktiebolag
Affectod area{s) sE

Station: Oskarshamnsverket
Producton/Consumption Production

Affected uni(s) G3

Type of fueks) Nuclear

Irstaled effect (MW): 1400

Avaiabin Production during evert (MW) 160

Event start 13.12.09 howr 10:20
Event siop:

Event status: Open

Romarks/Addtional information:

Output power imied to about 160 MW net due 20 vibratons of the turbing. Further informasor



Swedish
Intermittent
nuclear

Production failure
oOwer — romr et
3) SkarSham_n 3 Publshed 13.12.09 howr 11:04
Company: OKG Aktiobolag
26th February it was Aluoed sresi se
supposed 10 restart 30th proesonconsumpton Producton
May Affected unk(s) G3
. Type of fuels): Nuclkear
33 Urgent Market i n;:)m e ::
overt <
Messages later, December ... S s A
12 th O3 was back in ~ Eventsiop:
3 Event status: Open
operation! Remarks/Addtional information:
The next day, at 11 Output power Imad 1o about 160 MW net Gue 30 vibrasons of the turtine. Furthor informasor
o’clock vibrations limited
production to some 10%...
...and then a reactor scram.
Investigations ongoing,
duration unknown. Y

Kirnkraftens planerade produktionskapacitet per vecka och
utfall 14 dec 2009 - 4 aprd 2010
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Figur 4.12. Planerad och verklig kiirnkraftproduktion MW veckomedeleffekt
14 december 2009 — 4 april 2010 18
Bild frén SvK



Kontaht  Om webbpltsen  In Engien (NN s

Om OKG Kimnkraft Silkarhat  Milid  Arbeta cAOKE Skols Madia

"The cost for us to produce electricity
ends up around 22 6re per kilowatthour”

OKG verkar idag pd en fri edmarknad. Det innebar att
verksamheten 8r konkurrensutsatt pd samma satt som vilket
annat féretag som helst, 2

Kostnaden for o3 alt producera @l
hamnar runt 22 ére per kilowattimme. Den kostnaden fordelas
P8 fyra huvudsakiga omriden:

kostmader
DUAM, det vill s5ga de rérliga kostnaderns fér drift, underhdd,
admanistration och marknadsforing, &r en del.

Anldggningar »
y Avsirivningar och riintor
Ekonomi ~ En aanan del &r kapiulkoam:gtl, i 'iorm av avskrivningar pd
redkri K ankdggningarna samt réntor pd de |3n som tagits for att
- S\ St investera | anidggningarna och deras utveckiing.
Historia
Brinsiekostnader
Lankar Brinsiekostnader samt avsbttningar far omhindertagande av
s e kdrnkraftens restprodukter &r den tredje.
Utveckling » vz

Den resterande och fjdrde delen dr skatter. Mer 3n 90 procent
av skatterna utgirs av den sbrskilds effektskatt som pdférs alls
svenska kadrnkraftverk. Effektskatten innebsr att man betalar
skatt for leveranskapacitet oavsett om de producerar ¢l eller
inte. Under ett verksamhetsdr betalar OKG néstan 850 miljoner
kronor | skatt.

hup:/www.okg setemplates/Page 149 .aspx 2010-08-20

OKG 2009:

* Electricity production: 8,466 TWh
Costs: 3,865 GSEK

* Cost per unit: 46 6re/kWh

* Nordpool average price: 39 6re/kWh



Kotk O webbplstsen  In Englsh _S&

Om OKG Kamkraft Sikerhet Miljd ArbetapdOKG Skola Media

"The cost for us to produce electricity
ends up around 35 6re per kilowatthour”

OKG verkar idag pb en fri eimarknad, Det innebsr att Relaterad information
verksamheten ar konkurrensutsatt pd samma satt som vilket
annat foretag som helst. Kestnaden for css att producera el e ';:'2::’3"'
hamnar runt 35 ére per kilowattimme. Den kostnaden fordelas B

r® huvudsakiga omraden:

Ekonomi

Ré&rliga kostnader
DUAM, det vill s8ga de rorliga kostnaderna for drift, underhll,
administration och marknadsforing, &r en del.

Anldggningar »
Avsirivningar och riintor
Skonomi ~ En annan del &r kapitalkostnader, i form av avskrivningar pb
Forsbkringar & skatter anlaggningarna samt rantor pd de i3n som tagits for att
investerd i anlbggningarna och deras utveckling,
Historia
Bransiekostnader
Lankar Bransiekostnader samt avsatiningar for omhandertagande av
Sa ——— kérnkraftens restprodukter §r den tredje.
Utveckling > Shatsar

Den resterande och fjarde delen ar skatter. Mer &n 50 procent
av skatternd Wigdrs av den sdrskida effektskatt som pafors alla
svenska kdrmkraftverk. Effektskatten innebdr att man betalar
skatt for leveranskapacitet oavsett om de producerar ¢l cller
imte, Under ett verksamhetsdr betalar OKG knappt 1000
miljoner kronor | skatt.

F4

hutp://www.okg seftemplates/Page 149.aspx 2011-06-25

OKG 2010:

* Electricity production: 12,060 TWh
e Costs: 4,667 GSEK

* Costs per unit: 39 6re/kWh

* Nordpool average price: 54 6re/kWh

22



OKG 2011:

* Electricity production: 15,527 TWh
* Costs: 4,918 GSEK

* Costs per unit: 32 6re/kWh

* Nordpool average price: 43 6re/kWh

Kortsht O webbpltsen 1o Exces NN 5

Om OKG Kimiraft Slkerhet Milj8 ArbetapldOKG Skola Media

"The cost for us to produce electricity
ends up at 20-25 6re per kilowatthour a
oG verker idag p8 | nOrmal production year”

verksamheten dr ko
annat féretag som helst. Kostnaden for oss att producera ¢l g’;:n" .
hamaar pd 20 - 25 &re pér Klowatbmme et normalt Je—

produktionsar. Den kostnaden Tordelas pd Tyra huvudsakliga
omrsden:

Ekonomi

R&rliga kostnader
DUAM, det vill s5ga de rorliga kostnaderna for drift, underhil,
Anisggningar > administration och marknadsforing, 8r en del.
Ekonomi ~ Avskrivningar och rantor
Forsskringar & skatter En annan del r kapitalkostnader, | form av avskrivaingar pd
anldggningarna samt réntor pd de 1&n som tagits for att
Subventionerad karnkraft? investera i anldggningarna och deras utveckling,
Historia Bransiekostnader
Branslekostnader samt avsittningar for omhindertagande av
Linkar karnkraftens restprodukter 8¢ den tredje.
Samhalisansvar Skatter
Utveckling » Den resterande och fjdrde delen 8r skatter. Mer 8n 90 procent

av skatternd utgirs av den sirskilda effektskatt som pafors alla
svenska kdrnkraftverk, Effcktskatten innebdr att man betalar
skatt for leveranskapacitet oavsett om de producerar el eller
ine. Under ett verksamhetsdr botalar OKG knappt 1000
miljoner kronor | skatt.

http://www.okg se/templates/Page____149.aspx 2012-06-18
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60

Prices versus
nuclear 50

production costs
at Oskarshamn
nuclear plant 40
Cost  Price TWh GSEK
GrekWh  gEg
2000 19 12 14,2
2001 17 21 16,9 29 30
2002 18 25 134 25
2003 21 33 138 29
2004 17 26 17,5 3.1 SRR
2005 19 28 166 3,1 20
2006 21 45 15,7 34
2007 24 28 154 37
2008 28 49 151 42 10
47 39 85 40 .
B @ Prod. kostnad, 6re/kWh
2011 29 44 155 45 . pns SE4
2012 41 30 124 5,1 0

weii 41 42 > =2 2000 2002 2004 2006 2008 2010 2012

44 Data frle OKGs lesredoviseagar www okg se
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mycket el som Stockholm,
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From TVO web-site as viewed 2006-08-18:

Olkiluoto 3

- Current

news in July 2006

At present, the Olkiluoto 3 project is
about one year behind the original
schedule. Trial generation of
electricity at the new plant will start
toward the end of 2009, and
according to the plant supplier
commercial production can be
started during the second quarter of
2010. The delay has been caused
by the time-consuming nature of
detailed design work and the
production stop at the concrete
mixing plant earlier this year, among
others.
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Input data

GE
Contract price 3.2
Extra payments by court 0,1
Infrastructure 05
Areva provisions losses 2013 3,3
Half year report p 55
Areva v for contract veron 0,2
Areva claims on TVO, ... e 19

TVO claims on Areva nuc 1.8

Year: 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Assumed annual pay 1 1 1 1 1 1 1 1 1 1 1 GE
Accumulated including interest 1 120 31 43 55 68 81 95 110 125 14,1 G¢
Interest during construction 0,00

Interest during construction 005 0,10 0,16 0,21 027 034 040 047 055 062 3,18

Interest rate 0,05 S lil

Total cost 10,8 K
3

Total incl interest during construction 14,1 ,:

Annual electricity production 12TWh E‘:

Investment 14,1 GE ,'ﬁ

Annuity factor 0,08

Annual cost 1,13G€E

Capital cost 94 €/MWh

Wind power instw
15

L 13.200 13.124

10

China
uUs
Sweden
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Wind power installation 2012

90

Wi/capita
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Swedish Wind Power Capacity
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\Q \Q \Q (9 @ Vindenergs prognos 2012
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