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LA B 255 - R B R G oL 2 SR ST 8 2011 FFEAYEDRD BB AT 6,304
B TR By 244,103 “FJ505H 5 GDP £ 2 JK 1,684 {357t » ~F39 GDP £ 35,900 3%
T B ERE 0.7% » LR R 8. 1% » SPHIEAFIR B 0.5% - SNELER B 1,261 .4 (5
FIT(2012 -2 H) - #ECE S 6,696 (83570 - HPEHGEAE 46.2 [83570(2011 FRlif
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KIFRE Y " T RESss B HlE , ZHE » INMZERTHE A R 3 4 G8EA
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NDA f 11 S HERIGSRES AT » SF4HAY NDA /M43 R — -
1. NDA BRIZHA 2004 £E > By—/\% A (non-departmental public body) » FEEIEIR Z BEIH

REG B (Department of Energy and Climate Change, DECC) BdL T E5H4RE - =2

HEETIFEA
(1) PEEE AT E R 12 8 il 5 (UKABA) S R BIRZBERARH A E] (BNFL) 2 19 {EfZRERE
fiE: o

(2)5ERATHE 19 [EfX R R > bR ~ B8R R EFIA -
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(4) ST BUEBUR MR 2 2 B R ORI St 6 -
(5) TR A% AL = U T BE B R W B i A L -
2. {KIEER 2004 FRETUERE - NDA (RE L Ry SRUSTHMS (strategic authority) BRI
NDA RN EFF & & AT 2 B/ S50k T AEREAIZ SN s = -

3. NDAHEA Z 19 gt 5 > A 11 {ElRgHE Ry DB S5 — USRI SR RE AL (JEERE /" Magnox
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gas - cooled reactor” ) HATZEMAA A 10 BEE K AIEH - (E68 Wyl fa BEELH
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TTZIFAIT » GRRSEEUZAE R 2 B 1% ~ 1B S A -
NDA 7 AL EHEA 2 11 FERZRERRAH IR - BEEFRIGETE - HRTE K AEHZ 10
FERZRERRAH T A 3 BT RTEZ TR SR (defuel ing) EFERHIR Z /3£ - 85 7
FE T 58 B B A% 7 PR ORE 8 B I 2 A TG 3 % IS BY (care and maintenance
preparations) » 4% HARRMRALEFCFFIA - 55 BRIGHARTL0ER 73 Ml £ 3t 2 =)
R A - Al oo tith R ER PR IZ RE BB ] (de - 1icens ing) I fAE 7E
SEALERHEL - 324 » NDA DR IIREHI4EET4Y 53 /B Mgkttt » s e i et
S EEE A
4 H 23 HF o RS R ERERE D & - EA TR mELL Bl
RIE ~ SRME RIS ~ AFTIREIFT R SEEL R » DURCRI S B Al - —E
AI{EFEEr NDA » £ NDA FEBEIFREE50Y John Mathieson B RERT » & RHIEWFE 3 -

7 3 75 NDA Hif2
Welcome and Introductions
Overview/update of NDA (by John Mathieson, NDA)
Taiwan Presentation (by &&= /A\FEE G E)
Magnox Presentation on Decommissioning Strategy (by Peter Ireland, Magnox)
Way forward
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RAFE RS - MR - 8B AFERE LR RAER AL B 2 %
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AR N X RE BURIEE T I RNV R S8 Z BB AR S S B2 2012 £ 3 AR 68
NEER R E RETA 2,180 B &% - FHET/SEVRIEREEE 40 FIRA - R REtux
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FEITHY AT 5 BT AR SR A b s — Ty h 2 BB ~ VU RS BRINRI R ~ T ERRTS
BEMWE > WAE Berkeley ~ Oldbury £ Daresbury 3¢A YA « i > Fafghl39 i NDA Frisfs -
Magnox Fs{ESEEENE— UL ER - (EHIEE(LIVEE G SREERIGINEL - BRTIRE Ry
S ELTH T R A 45 ~ RAIA Ry a s o WA E kbR Ky o AR - Hirf 2 Berkeley B > K56
— PR SRR Magnox SZfESRS » Y 1962 FFHRLGEE - 1989 {5 1F#EHE - [ Wyl fa RIS
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@ HHANZEBIEREEYRE

O EFHEEMIVEAEA LI H AT 50 FEE RIS 45 R

@ STHRIER HABZ AR PR BRE T E5-Magnox #HiEE &

@ 17 [ E e B FH Y Magnox £z 8 B {5 25 28 (Magnox Optimized Decommissioning
Program, MODP)

@ = /DIF—ht#t{TESZ& (Care and Maintenance State)

@ FEH S B AR g T 2B T A

@ =EZHBIF(EAT]

@ HTEAEBRTgHELIBERG

@ ZH R Magnox /X FIHEAY BTt SRR ~ S Be i PR 152 4H 45

FEAlY R B RO = - SRR R A% - BTSSR R - MR ERRRR R
HWEIEG] - HIAR: 2015 FEATHHEE S ik — MR et & - IREBEMIR S fix 2t ~ BRIEIRGE
BN TEREEYVEHE ~ 14K ~ LRI R AR RERSNER  HA RS RE -
777 & NDA TERXEE PR 12 < RIS AR & ~ Reflo¥e & ~ sTEEH - IMEPERHE BT R 2 48
S E HEEE  aE A FARAGR S B2 REFR 15 /5 (Nuclear Decommissioning Authority,

NDA) A% B RER MHBRa R » TR - APk fpBh & 8 A Sl B 5 -
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firhit Gloucestershire HY Berkeley ZEMg » Ay Uil F ISR — X RE B — > &R
27 SR 5 Wk LR BAPXEERGHY Berkeley BB UL BRI E o BT 1962 2 1989
R > BRI AR Magnox 24 F] - HLEEAE] Sy EnergySolutions : HaAani (RITE
fr-E(E) ARy 660 HESLS - PR E RESSIEERILT 1992 SE52RY + Rkl i B R T s B
BRI weda E Rl Rag e ~ Frilfreg e - BIPR EBORM KR E R A B -

HATRZOEE TR LAF > LU ABRAEA4EENEES - Berkeley SR HEILBIAIR
4> ffi%% 5 IR Berkeley BEMA A A1 B B EHE

% 4 Berkeley 1&g BB 22 EH) 0] g

Year & Key Activities E2EEH)
2070 -2079 Final site clearance &< til-fEfa e |

Site enters Care and Maintenance phase b7 A B5 &[S ES
During this stage the reactor is left to cool. Most of the structures
are removed, and the reactor building is left in a safe state which
requires minimum supervision, until final site clearance.

Progress solution for Intermediate Level Waste (ILW) treatment
2021 TEREPEES > SESSORIFAE QHINGE | REBUERCEE > Ha
[ Z5 I 55 o AT AR RE  (E TR AR VAVERE - HERE%
RRAE AR ] _ _ _
Design and manufacture of retrieval equipment for the Active
Waste Vaults (AWV)z%E1Ei#ELE AWV(Active Waste Vaults)iy

B

Start retrievals of Intermediate Level Waste (ILW) from the
2011 Active Waste Vaults (AWV)FFZ6EH AWV [0]Uf iz EEZEY)

(ILW) -

Retrieved, removed and processed for disposal all highly
contaminated aloxite from Berkeley Power Station sand

2008 pressure filters[=]L{ - ?ylﬁé Fﬂiﬁﬁﬁj{@Berkeley M DIER
s E T R - DUETTRGRE

2007 Started processing accumulated Intermediate Level Waste
(ILW) in vaultsBasapz HE 2= 2 ILW

Defuelled #%Fikkt
Once a site has finished operating and the fuel has cooled down it

1989 - 1992 can be removed and taken to Sellafield for reprocessmg — H&E W
& RS H ORRL 2 AN EIREWS 22 Sellafield 37T B
7 5 Berkeley B AL A &GN L B TEER
Basics B AE R
Location:{i/'& Gloucestershire
Nearby towns/cities: 7Tl E : Berkeley, Gloucester

FTH



http://www.nda.gov.uk/stakeholders/newsletter/berkeley-milestone.cfm
http://www.nda.gov.uk/stakeholders/newsletter/berkeley-milestone.cfm
http://www.nda.gov.uk/stakeholders/newsletter/berkeley-milestone.cfm
http://www.nda.gov.uk/stakeholders/newsletter/berkeley-sets-the-pace.cfm
http://www.nda.gov.uk/stakeholders/newsletter/berkeley-sets-the-pace.cfm

Site area: i EifE :

27 hectares

Number of current employees: 45 /& Jif 5 %5 :

209

Key dates EESEE15

Hhe=

Construction start: @& 845

1957, 1959

Construction end: ZE #5458

1962, 1960

Start operation:[FH#A 1 fE

1962, 1961

End operation: 4 5 8

1989, 2004

Defuelling start:EARHZ 5 BE4A ¢

1989, N/A

Defuelling end: Ak R4S -

1992, N/A

Care & Maintenance Preparations start:

e el ELRRA

1992, 2003

Care & Maintenance Preparations end:

2011

e e PR I B ol

Plant description 2 it

Reactor type: 5z JEZS UL ¢

Magnox

Number of reactors:f#4zH # :

Number of fuel channels per reactor: 5z FEZSPARITH
Lige

3,275

Number of fuel elements per channel: S04 R T B
LR

13

Number of control rods: i #ZE#]

132

Fuel material:ZARRA ]

Natural uranium K 2R

Reactor coolant: 7 ES2, 4 A7

Carbon dioxide — 45 {Ef5%

Number of turbo generators:)= j4= 25 fAt] - 4
Electrical output — design (net): 28 /7 H (525 T) 300MW
Station lifetime output to date: EE iz £y HEg B & ¢ 43TWh

Previous operators: &5 ZH i

CEGB, Nuclear Electric, Magnox
Electric/BNFL

\Adjacent nuclear power station:#[3T% &g -

None fit

Ry TEWE T SRR 2 PRI R A48 e SsSB40 28k - B iR Bda ek EAT
BN EAE B PEREHY Gloucestershire Y Berkeley ZEWi£:E > NDA Y John Mathieson 71
FrAllEEIRIAE 5 2507 Berkeley BERAVITIZBE R A SR 6

i Berkeley % Sean Sargent SuiEfTRRIEHIN i H - EREANBEIES —RBECFA
PRy Magnox EEi7(1989) » 55— FERARIS FRE (1992) - 55— AR FRE (1996) - 55—
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JE[E (R I £ (2007) > 55— EE 0 Magnox [ZffEzsiE A\ 27 4= 7{¥ (Safestore)#(2010)
H o eSS B ARENRSGIRGE - BNZA K IO ~ PIELE ~ /KA S/ MEETE
BLAK ~ AKSEPEE ~ TEEHEEH] ~ TR IRRE - 5950 By T RIERF R A Z B R
R I RE S R i P v FEE e K. Lt 1 AR AT DR - B Im L BRI5 M0A M - REE
Sean Sargent %= A\ S [EIF(HRI525 - A EUIRSA -

7% 6 257 Berkeley iz { TH2(Tuesday 24th April 2012)

11:45  Visitors arrive on site — please report to Main Power Station Gatehouse

12:00 Lunch

12:30  Introduction/ Safety Message

12:40  Presentation on Decommissioning at Berkeley Site

14:00 Site Tour

15330 Q&A

16:00 Visitors Leave Site
FTHE NS

NDA: David Rushton, John Mathieson

Site: Sean Sargent, Paul Oswald, Jim Payne, Tom Pattinson, Kirsty Roger, Catherine

Harrington, Mike Tayloe

(#) #3ZE Vestas Wind System A/S EEZ:EH(4/25)

FHERY Vestas Wind System A/S EEERIERY 1945 4F » 1979 FhAMREEE 155 &
#% > 1987 FRIAEFIEF NEREEEAFIFRE - RER—E TR EE TR
2 60 @RS EEREB - BT 9,500 A(FE 2004 4 6 A)KREIME 225K
JERE IR 2 - F O  aiEhass ~ Bl -~ SHEMMEE R IHELRY -

Vestas oMEEEH Thorbjorn Rasmussen B EER I ETY » REKEGHRILL

&) [FRF OB R R LR A Ei - ARG EAEE % E =R e EFAHIH
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. Rasmussen 7 EUETGHHGBIIE LG - SRR AR 2
P LB T SRR S B » SRR LA R 75 A0 2 T Y
I Vestas FUEE AR AT > KBS AL (2 68 - TR
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Vestas A TIEHEA 20 (EITEREE 146 20 SEIVASEREE M T BURI A | B
BRI » SRR (BB - FRLL » B Sym TR R % - s
AR R ST » YR EDR IR E B « BRI
T SRS R » A T R A T (R R O R
Bl - BOEE R RS R T -

TR 2001 AR TR RIS 1 - 4> SHIERME 200 KEE 7B IS
AL B AN | () 1.5 EITAt S BURF R LSRR 300 (E7ELL E40
BRI SEAEMSE Vestas TEBEEL IR N0 BT ALBR ARG - JHETRARNIS - A8
{1 R R SR B B Ves tas PR S IR T B HFTRE > St

[ REES N FEHE i
1. @I &Et=E
BEANTH 89 FHEZS T ERE IS E W E = st E LR RS > s

JE T3 iR 161 ) - 4BAEE IS & 286.76 T-RE - H#ALEDIEST 10 Hik&E! 23,000
RE ~ MROUETT 3 EBE&ET 6,000 KE ~ AJERT) S #iF&ET 10, 600 FEETY 100 58 LILFLGRE
i JE SRR VIR S 100 - 6 HZME - THIE 101-104 34017 -
(L) BIE—HETEO2F 1 A~97F 12 °) ¢
HEcE 59 BRE TR ERA - GBS R S 08.96 THE » 5T5epearE 1 (660 FE
x6 H0) ~ AR (1) JEIT (1500 FEx3 #) ~ B E T (1500 FEx20 #B) ~ FLLJETT (2000 FEx6
#0) ~ B EEE T (2000 AEx18 &) ~ & ERRE T (2000 kx4 B ) KR ETT (1500
FEx3 B ) Fiht - R E R - SRR 7 -
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R T RIIHEHETE02 F 1 H~97 512 A)

Site Wind Turbine Type Rated Power | Hub Height
Shinmen VESTAS V47 (DK) 660 kW 45m
Tatan (1)

GE 1.5Se (USA) 1,500 kW 64.7m
Guanyuan
. Gamesa Eolica G80
Shianshan (ESP) 2,000 kW 65 m
Taichung Harbor
STX Z72 2,000 kW 65m
Taichung Power Plant
Hengchun GE 1.5Se (USA) 1,500 kW 64.7 m

(2) BB HETEO4FE 1 B~10049 H)
HECE 58 BRI - SIS ERE Ry 116 THE » sT52& 1T 1 JEJ7(2000
FEx23 ) ~ AR EJE ST (2000 FEx15 #5) ~ PUHE ST (2000 FEx14 #6) ~ FREUETT (2000
FiEx3 B) R TR (2000 FEx3 &) SRl JEAR B s - sk 8 -

% 8 JEJJEH THARTEE(94 £ 1 H~100 4 9 H)

Site Wind Turbine Type Rated Power | Hub Height
Changgong 67m
Yunlin Miailiao
Sihu VESTAS V80 (DK) 2,000kW -8m
Linko
Tatan

() EIE=HHEEO6F 1 H~1004F 7 A) -
S E 08 HOETE M - SUEE AR 59.6 TRE - 3H5eRE T R (2,000
FEx8 #) ~ TAMERE MR 7(2,000 FEx8 #) ~ #ALEINEII(2,300 KEx10 H) FoAE
I & J7(2,300 FEx2 &) Sl - B S Trgi > sE1k 0 -

F 11 H



9 JEJITEE =HIETEE(96 £ 1 H~100 47 )

Site Wind Turbine Rated Power | Hub Height
Type
Changgong Il
VES(TDAS)VSO 2,000 kW 67 m
Yunlin Mailiao 11
Changhwa Wanggong
ENERCON
E-70 E4 (DE) 2,300 kw 64 m
Tatan Il

(4) it~ e KogirEETE
EEEE 16 SRS EMA - SEERE 14.2 THE » sT5epsiidr i (600
FEx8 &) ~ &F9/PEJ7 (2,000 KEx2 B) Kz 8rE B 7 (900 REx6 &) ik - Ei%
& L P
(5) EJIEEHEIUIETE (101 F~104 £F)
HBTEEE 12 HE I3 B 8B R R Ry 14.8 TRE sTARETT (850 FExS )~
PUSATL (2,000 KEx1 #) Bk =R 1T (2,000 KEx3 #0) S ght - HATeirEsp -
2. K3t EaTE

FE—HETEFHENRE 100 FELIAREE 100 KI5 E RS - &% 35.7 &
Tt SREMEAEGEARFEEY - LRI RSB R - 2 100 FERESER
15 @5k 10, 43MW KIEEE L4 0528 -

A Y EER F ERE IR TR - BURE R TSR B AR A BieRaR&Y 15.7 ot &
SPEBEAYISE SRS T 9,200 BE - WTEETHY 103 FIE5EH -

4 H 25 BN B R ER LA E SRR AIGIRFES) Ves tas £ > FHEH
EREI4E%k Peter Brun, BUMBA(GERFTE(E Morten Dyrholm Kz Bk 52 8 2 i 3550 £
Casper Toft BFFHAF - Wi ALY HATE Ml o U TS BT 5341 thp TAAReakas
FRECB AT RS ETIAEH T TR BERETDLE 5HE - 25RO -

(=) #9342 Burmeister & Wain Energy A/S (BWE)EEEZE5(4/25)
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FHEEHY BVE BRIZFS 1843 £ > B —F B ERBER 0 < aE S VBN A+ T2
WNE] BEERGT - ILRYAiERCER A - LR RS VIR - By
HiEas LU S IR RS IHEA1 o BWVE A B R A S 1T S IO -

BVE ‘& 2 ERAEYVE BRIV SRES - RIUWEFRERNRSERI - EEREUNE %
RETRBTERRSEAYES TR » PR 1988 SRt AE Tt 57 B 50— ERAE R A VIvRe s 2 -

PHERFREIR S IRl - BB IR 2B AE A RE Jalhie s BE IR A A8 F A TR 8 4 -
SHEPIRAEHEEN IS BB 2 aeny &l - FMTaIR A BhE R EE A Z RERGEIR AT 1E By
2RI E > TR NI IEISREE TR 0 - BRI TEEER AI(E R B BRI L e A Rpe R
B EHESE -

4 H 25 H'MF > B REReRE [t SRS RS BIE FE > iET

£ Claus Andreasson, M5 FIEI44F, Paolo Danesi M TFEESFIEI4E4E Flemming

~

Skovgaard Nielsen BEHF » Wi -

(~) BB AN RARE R AR ER (4/25)

4 H 25 BN HEEFHEEPARS IR R R B AR S OB g R Bl
RG] B REEE - WEEE P AR REARBIINS - BB E B g - EEAERRgREHR
IR Z B F R Jeppe Kofod ~ 128 £ 77 (Confederation of Danish Employers)
#{7H Henrik Bach Mortensen ~ FFHRIMTHAN AL EHHEGE Helle Meinetz ~ EFA

IEFREEHZClE Martin H. Thelle ZEEddr o

(1) SEMETREGERERRE T (4/20)
4 H 26 HEF  HEBRHRERSRE S I TRAE - 2B SwEEH® - H
FIE T SRS RERE R Mr. Hans Peter Slente £FF » HHEFAMSIREEEZENE Martin
H. Thelle f&#ZbRez T ZatAiett S8R BCA e B 2 WP &5 5 WAL HFRTTH
G ERERR - el ReRH R SORMER - AN G TR ECFA SEHIZ B
BLpC AR ~ TREIAE AR AR S R B - Horp i aRdH R S 1V B AR AR S R B f s R
WIS o 5950 » LB R e RS - S H A S B R RE T

% 18 H
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(=) HATERAETRBORE R R IR @B > RAKE B E HEB TR B (& I S 5 B o

THTEL MR PR - B BB 1 B Y BRI R S IR AR » APl
R EGREUE SRR BN Z § BUL RSB T IRER(NDA) - 22
KOEE RERS  WHATEEEAFIREBESN - AR RITEEE R AEN
HEF R IR ISR 2 888 - (F Ry R AR IR BB L% 1% I i B L S A I 2 2
% o MEERZ 2457 R NDA 72 2005 FRCILE » BT R 26 AR (R PR iy EE ik
FrATEES4E NDA @ HE N ERFEHFTEA LN © M2 HBIEHEE =
B seh B e A (B Eh B 22 E] (Site Licence Companies, SLCs)%xa ] & i K i iE &
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Magnox %M EFEA 11 BEAZEM © Berkeley, Bradwell, Calder Hall,
Chapelcross, Dungeness A, Hinkley Point A, Hunterston A, Oldbury, Sizewell A,
Trawsfynydd B4 Wylfa o
FTA BRI T AP B s B A (GF 23R 11) ¢
a) ISR EFE (HATE Wylfa)

b) ZTFENEHEER-IZ TR E S FESSH% #5252 Sellafield #E{TFHEHE © Chapelcross,
Dungeness A, Sizewell A > [f] Calder Hall #&1E 2012 5F-8{T -

c) BRsEfE(A-EEMEE - T REEYINIEE/ME A T REEY O B LR AL
(Trawsfynydd, Berkeley, Hinkley Point A, Bradwell and Hunterston A) °

d) BRiE-EPEEL > BB ESS S N RS R AR PR E HIAT > ERFAEZ SIRRET -

e) IR ES-EREMERES T - nIRERTE £ 2 FErREEYS R
B A e o BIEEIEHSE AR o RRUE R EIH IS RN -

Dounreay
Dounreay AyBeERY VA S ERSHHFTHL > B 1955 FERtRZE 1994 F£455 5 HAITRK
R BR A BRI MY & A KA T A B B R T -

Harwell and Winfrith

Harwell £E 1946 SFR%17 > Ry BeBEE—(HE TR 5Tt © 0 Winfrith A%y ground
breaking reactor Z EZMHFTHL » B 1950 FARIAFAIGHEE 1990 FAELH - WifE
ISR A ET 2% T Feaht > EIE iR Fat - BUN T ERRE - T B ey
fFasthti © FRIGIIERER P -

B M BRI B

TS BRI B IS AL T Drigg Y West Cumbria » H 1959 FEFEEASRAST M
Y - FEAR LIRS EE Sellafield WYBEEY) SR HERZELN B ~ W92
FEIZ A BE PR LARE A -
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Capenhurst

Capenhurs t P9 SRR R ILAAHRBRSEHE - 7Y 1982 - 113 - E[EH

£ I

FLE

Hfr

PIRZ T FhHEA AL B FE - Capenhurs t BHEEAS Urenco fighl: » Ho Ry 38 PR 4E SN -

Springfields

H 1940 SR > Springfields Bl Ry o BB R BIPE & F 8 UEZT-PARITi: © BR T

SRS - EIRBRIGE TS MR R

JEE) o 7E 2010 £ 3 H 0 NDA HIPHEZLY - &

Springfields HYRESEEEEL T (E N RERAAIIE © MEBE GIE NDA ZEt T > it

BT Springfields FALAFHFRY -

2% 10.NDA X Jght-FrE SLC K PBO

Dounreay Site
Restoration Ltd

Research Sites
=/ Restoration Ltd

Reactor Sites Management Company Ltd
{Emergy Solutions Inc)

Reaclor Sites Management Campany Lid
(Energy Solutions Inc)

Muclear Management Partrers Limited
{URS, Amec and Areva)

UK Nuclear Waste Management Limited
(URS, Studsvik, Areva and Serca)

LKAEA Limitad
(Babcock International Group PLC)

UKAEA Limited
{Babcock International Group PLC)

Decommissioning activity an this site is perormed by Springfields Fuals Limited, a wholly-ownad
subsidiary of Westinghouse Electric UK Holdings Limited.



Dounreay

Hunterston A

Sellafield Chapelcross
Calder Hall L

Windscale
LLW Repository
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Harwell
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Maintenance

¢
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£38
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Care &
Final Site
Clearance
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]

Calder Hall 1956-2003 | 2012-2015 | 2015-2024 | 2024-2105 | 2105-2115

Chapelcross 1959-2004 | 2008-2011 | 2011-2022 | 2022-2116 | 2116-2128

Berkeley 1962-1989 | 1989-1992 1992-2026 | 2026-2074 | 2074-2083

Bradwell 1962-2002 | 2002-2006 | 2006-2027 | 2027-2095 | 2095-2104

Hunterston A 1964-1990 | 1990-1995 1995-2020 | 2020-2081 2081-2090

Dungeness A 1965-2006 | 2008-2011 | 2011-2034 | 2034-2102 | 2102-2111

Hinkley Point A | 1965-1999 | 2000-2004 | 2004-2030 | 2030-2095 | 2095-2104

Trawsfynydd 1965-1993 | 1993-1995 1995-2021 2021-2086 | 2088-2098

Sizewell A 1966-2006 | 2009-2012 | 2012-2034 | 2034-2102 | 2102-2110
Oldbury 1967-2011 | 2012-2014 | 2014-2027 | 2027-2095 | 2096-2101
Wylfa* 1971-2012 | 2011-2015 | 2015-2025 | 2025-2116 | 2116-2125

*Generation dates subject to regulatory and DECC approval. Defuelling commencement date
will be driven by the generation extension, however the end date will be maintained within
MOP constraints_Dates are correct at the time of going to press, for latest information visit
www.nda.gov.uk
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Nuclear Decommissioning
Authority
Overview

Presented to: Taiwanese Delegation, London 23
April 2012

John Mathieson, Head of International Relations
April 2012

DA

NDA strategic approach

Our activities are grouped under six strategic themes that translate into key
programmes of work that must be delivered in the short to medium term.

SITE
RESTORATION

CRITICAL ENABLERS

Reduce Ensure fuel Implement Deal with Maximise
hazards and from 1stand storage and plutonium and commercial
liability across 2nd generation disposal uraniumin a value from
our estate (eg is reprocessed arrangements safe and our assets
legacy ponds and managed for LLW, ILW secure way
& silos) in a safe and and HLW inc

secure way GDF

Build an effective industry (skills, R&D, competition, pensions, socio-economic)

BUSINESS
OPTIMISATION

NOA__
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The NDA Estate - Sellafield

Legacy Ponds and Silos . . .
B o e Keyrolein nuclear industry since 1940s

e Largest nuclear site in Europe
e Most diverse portfolio of any nuclear site
in the world

e Providing fuel reprocessing, fuel
fabrication, storage of nuclear materials
and radioactive wastes

e Dealing with high hazards is a top priority
and making progress with Legacy Ponds
and Silos

¢ Also on the site:

— Calder Hall, the first nuclear power station
to supply the grid and Windscale which
comprises three reactors

All 11 sites are in transition through the
following phases:

- Operations and electricity generation
(Oldbury finished in Feb 2012, Wylfa still running)

- Defuelling — removal of fuel from reactor
and transported to Sellafield for reprocessing
(Chapelcross, Dungeness A, Sizewell A,
Calder Hall)

- Care and Maintenance preparations —
removal of hazards such as
sludges/resins/asbestos
(Trawsfynydd, Berkeley, Hinkley Point A,
Bradwell and Hunterston A)

- Care and Maintenance — site and reactor
buildings are left in a safe state
until Final Site Clearance

- Final Site Clearance — Provision of a GDF

will enable final decommissioning of the sites
to take place

% 23 H



The NDA Estate - Dounreay

PFR clean-up e The UK’s centre of fast reactor
) R&D 1955 — 1994

e Scotland’s largest nuclear
clean-up and demolition project

e Experimental nature of the ‘fast
breeder’ research work has led
to complex decommissioning
challenges that require real
technological innovations

The NDA Estate — Harwell and Winfrith

sl ulieling) @lemeliifel s Harwell — UK’s first Atomic Energy
2) ' Research Establishment (1946)

Winfrith — Centre for ground breaking
reactor development from the
1950s — 1990s

Both sites contained nuclear research
facilities, including plutonium handling
facilities, radioactive laboratories,
nuclear waste treatment

and storage facilities.

Decommissioning is well underway
at both sites.
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The NDA Estate - LLWR

New Vault opens at LLWR * Low Level Waste Repository
near Drigg has operated as a
LLW disposal facility since 1959

» Compacted wastes come from
Sellafield by rail

e Other waste arrives via road
from facilities such as hospitals
and research establishments

e LLW is disposed of in
engineered concrete vaults

* Vault 9 opened in 2010

» Key emphasis on recycling and
reusing material to reduce the
volumes being disposed of at
LLWR

The NDA Estate - Capenhurst

Uranic material stored at Capenhurst Home to uranium enrichment
/ =5 "‘ : - -
; E plant which ceased operation
in 1982

Stores the bulk of the UK’s
inventory of depleted uranium
and uranium hexafluoride

10
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The NDA Estate - Springfields

Fuel manufacture at Springfields

B =
Jj Springfields site

Manufactured fuel products for
UK nuclear power stations since
1940s

Commercial operations and
workforce of Springfields Fuels
Limited transferred to
Westinghouse in 2010.

11

Transport capability

Japanese / US Transport |

£

European Transport Route

INTERNATIONAL ~
NUCLEAR SERVICES

e

é‘e Direct Rail Services Limited

Safe Secure Rellable

INS and DRS are wholly owned
subsidiaries of the NDA

12
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During the next 10 years we expect:

» All Magnhox stations defuelled and Chapelcross defuelling
spent fuel reprocessed to = -'I Y=g
long-term stable form o LS

« Four Magnox sites to have entered 1%~ y
Care and Maintenance

» Progress on high hazard reduction,
including retrievals from
Legacy Ponds and Silos

 Management of all NDA sites to
have been competed

* Al NDA’s non core assets to
have been disposed of

e To commence Surface-Based
Investigations Phase for the GDF

NOA__

During the next 20 years we expect:

e All other Magnox sites to have Harwell
entered Care and Maintenance ——

e Decommissioning to have been
completed at Harwell and Winfrith

e At Dounreay, all ILW to have been
removed from the shaft and all
residues from the Dounreay Fast
Reactor (DFR)

e At LLWR, the Plutonium
Contaminated Material (PCM)
facilities to have been removed

e Confirmation of a site’s suitability
to host a GDF

NDA__

14




www.nda.gov.uk
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" Magnox

Magnox Decommissioning

Peter Ireland
Baseline Strateqgy Manager

Who are we?

Magnox Limited
One generating site
Four defuelling sites
Five decommissioning sites
Offices at Berkeley, Oldbury and Daresbury

Our customer, the Nuclear Decommissioning Authority
(NDA), owns the sites

EnergySolutions, our Parent Body Organisation, manage
and operate the company

¥
NDA_ @ Magnox ENERGYSOLUTIONS

Nuclear

iiiiiiiii
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Where are we?

Two sites in Scotland
Two sites in Wales
Six sites in England

Nuclear
Docommissicning
Authority

Magnox Reactors

First generation of nuclear power stations in the UK

Natural uranium fuel clad in a non-oxidising magnesium alloy
(Magnox)

Steel and pre-stressed concrete pressure vessels

Graphite moderated

CO, cooled

=
NDOA_ @) Magnox ENERGYSOLUTIONS
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Magnox Reactors

Berkeley — first fully
commercial Magnox
reactor; started
generation in 1962,
shutdown in 1989

Wylfa — last Magnox
reactor started
generation in 1971

NDOA_ @ Magnox ENERGYSOLUTIONS

Nuclear

The Magnox Mission

Build on existing safety and environmental performance
Maximising value from the remaining generating sites and
bring safely to an end over 50 years of generation

Complete the programme for dealing with the remaining
spent fuel - Magnox Operating Plan

Reduce risk and cost by delivering the Magnox Optimised
Decommissioning Programme (MODP)

Deliver a Care and Maintenance state to at least one site

Pioneer innovative and transformational solutions and ways
of working

=
NDOA_ @ Magnox ENERGYSOLUTIONS
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The Magnox Mission (cont.)

Reshape and reduce workforce
Deliver in partnership with workforce and unions

To progressively transform Magnox into a world class, high
performing decommissioning organisation

o —
=

NDA_ @ Magnox ENERGYSOLUTIONS

Nuclear
Decommissioning
Authority

Magnox Optimised Decommissioning Programme

The Magnox Optimised Decommissioning Programme
(MODP) is our programme of work over the next five years:

Extended Generation

Magnox Operating Plan
Strategic Programme Delivery
Workforce Restructuring

=
NDA_ @ Magnox ENERGYSOLUTIONS

%32 H



NDA Objectives — Business Optimisation

To create an environment where existing revenue can be
secured, and opportunities can be developed against
criteria agreed with

Revenue Optimisation: To maximise the value provided by our
commercial revenue generating activities and operations

=
NDA_ @ Magnox ENERGYSOLUTIONS
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Business Optimisation — Extended Generation

Generation optimisation

at Wylfa and Oldbury ﬂf"* .
Oldbury, extended f‘:I__h,! :ﬂ“ -
generation by 4 years to e o
February 2012

Wylfa, originally
scheduled to shut down
in December 2010, plans
to continue through to
2014 by moving the fuel
from one reactor to
another

=

NDA_ @ Magnox ENERGYSOLUTIONS

Nuclear
Decommissioning
Autharity
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Spent Fuel — Magnox Operating Plan

Defuel in line with the
Magnox Operating Plan
(MOP)

As soon as reasonably
practicable following
cessation of electricity
generation

The MOP details the
defuelling process at
each sites

Working with a range of
organisations and
regulators

=
NDOA_ @ Magnox ENERGYSOLUTIONS

Nuclear

NDA Objectives — Site Restoration

To restore our designated sites and release them for
other uses
Decommissioning: To deliver Site End States as soon as

reasonably practicable with progressive reduction of risk and
hazards

Land Quality Management: To ensure that Land quality is
managed to protect people and the environment

Site End States: To define credible objectives for the
restoration of each site (or part of a site)

=
NDOA_ @ Magnox ENERGYSOLUTIONS
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NDA Objectives — Integrated Waste Management

To ensure that wastes are management in a manner that
protects people and the environment, now and in the
future, and in ways that comply with Government policies
and provide value for money
Higher Activity Waste: To treat and package retrieved HAW
and place it in safe, secure and suitable storage facilities until

it can be disposed of, or be held in long term storage in the
case of a proportion of HAW in Scotland

e
NDOA_ @ Magnox ENERGYSOLUTIONS

NDA Objectives — Integrated Waste Management

Lower Activity Waste — Solid Low Level Wastes: To provide
capability and capacity for managing solid low level radioactive
waste to support our decommissioning and operations and
make facilities available to other LLW producers

Lower Activity Waste — Liquid and Gaseous Discharges: To

reduce the environmental impact of radioactive liquid and
gaseous discharges in accordance with the UK Strategy for
Radioactive Discharges

Non-Radioactive and Hazardous Waste: To reduce waste
generation and optimise management practices for non-
radioactive and hazardous wastes at NDA sites

=
NDOA_ @ Magnox ENERGYSOLUTIONS

Nuclear
Decommissioning
Authority
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Decommissioning Phases

Care & Maintenance Preparations
Significant hazards made passively safe

Operational Higher Activity Wastes put into Interim Storage
Facility awaiting appropriate disposal route

Reactors put into Safestore

Other buildings manage (deplant, decontaminate or demolish)
as appropriate

Decommissioning Phases (cont.)

Care & Maintenance
Quiescence period gaining benefit from radioactive decay
Monitoring and inspection

Disposal of Higher Activity Wastes if disposal route becomes
available during this period

Final Site Clearance
Dismantling of reactors and any other structures
Current assumption 85 years after cessation of generation
Restore site and release for alternative use




Preparation for Decommissioning

UK Legal requirement to gain consent from Health and
Safety Executive (HSE) prior to start of decommissioning

Covering the entire decommissioning project including Final
Site Clearance

Other developments on site may also require (separate)
EIA as part of planning law

e.g. Erection of Interim Storage Facility for wastes
Results of Environmental Impact Assessment (EIA)
presented in Environmental Statement

Broad content defined in law

Formal consultation period

Upfront project definition key to success

=
NDOA_ @ Magnox ENERGYSOLUTIONS

Decommissioning

Environmental Topics

Wide range of issues considered
Noise and vibration
Air quality
Geology, hydrogeology and soils
Surface water quality

Ecology

Traffic and transport

Landscape and visual
Socio-economic

Archaeology and cultural heritage

=
NDOA_ @ Magnox ENERGYSOLUTIONS



Consultation

Wide range of consultees involved:
Town, District & Borough councils
Non-governmental Organisations e.g. Greenpeace
Wildlife trusts
Conservation agencies
Government departments
Water companies
Tourist boards
Emergency services
Health authorities
General public

Know your stakeholders and their concerns

P

=
NDA__ @ Magnox ENERGYSOLUTIONS

Nuclear
Decommissioning
Authority

Mitigation and Compensation

Significant potential environmental impacts to be
mitigated (prevented or reduced) or compensated
(alternative or replacement)

Mitigation and compensation incorporated into site
projects

for example, prevention of water pollution during demolition
Environmental Management Plan updated annually and
monitored by the HSE

Impact of any changes in projects have to be assessed in
advance

Significant adverse impact may lead to further consultations

=
NDA_ @ Magnox ENERGYSOLUTIONS
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Strategic Programme Delivery

Implementation of Programmisation
Optimisation of work
Use of consistent solutions and innovative technologies

Mobile programme teams integrated with site workers
maximising cross-site learning

Minimisation of cost
Programme integration = cost effective delivery

=
NDOA_ @ Magnox ENERGYSOLUTIONS

Nucleor
Decommissioning
Authority

Strategic Programme Delivery (cont.)

Strategic Programmes for Decommis§ionin“
Ponds Decommissioning i : i

Bt
Plant and Structures Eg!

Strategic Programmes for Waste Management

Fuel Element Debris (FED) Treatment — o j
Intermediate Level Waste (ILW) Management
Graphite Disposal

NDOA_ @) Magnox ENERGYSOLUTIONS
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Strategic Programme Delivery (cont.)

Accelerated Care and Maintenance
Bradwell (2015) and Trawsfynydd (2016) as lead sites

Define and underpin the cost to achieve entry into Care and
Maintenance

Deliver significant hazard reduction
Demonstrate new technologies at Bradwell
Towards significant future reduction in decommissioning costs

e
NDOA_ @ Magnox ENERGYSOLUTIONS

Strategic Programme Delivery (cont.)

Safe and Efficient Decommissioning
Tackling the highest hazards first
Implementation of the Berkeley Active Vaults Retrieval Project

Retrieval of significant volume of legacy waste

Moving Chapelcross and Dungeness A into a low cost interim
state to release funding for other higher hazard projects

Effective Waste Management
Reduce, reuse, recycle

=
NDOA_ @ Magnox ENERGYSOLUTIONS

Nuclear
Decommissioning
Authority
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Strategic Programme Delivery (cont.)

The MODP — Workforce Restructuring

Restructuring the workforce to deliver programmes of work

As each phase ends there is significant transition on the site in
terms of plant and people

We will deliver through a programmes approach
We will ensure that our people are given opportunities to re-skill
within the business

We will reduce our workforce, ensuring our people are treated
fairly

=
NDOA_ @ Magnox ENERGYSOLUTIONS
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Summary

Build on Magnox’s excellent safety and environmental
performance

Delivering the Magnox Optimised Decommissioning
Programme

Progressive transforming into a world class high
performing decommissioning organisation

=
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HNuclear
Docommissioning
Authority
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The Development of Renewable
Energy in Taiwan

Bureau of Energy, MOEA
April 26, 2012

Outline

Foreword

Current Development of Renewable
Energy

Renewable Energy Development Act
Offshore Wind Power Policy
New Prospects for Renewable Energy

Concluding Remarks
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Foreword

O Vulnerability of Taiwan’s energy supply system
+ High dependency on imported energy supply
+ High concentration of energy supply (fossil fuels
dominated)

O Key to reduce energy supply vulnerability
+ Accelerate indigenous energy supply
+ Diversify energy sources

O Acknowledging the importance of renewable

energy
+ Source 8% of final energy supply from renewable
energy by 2025

c‘-@""

Current Development of Renewables (1/4)

O Targeted renewable power generation capacity is 9,952 MW by
2025, which subject to available resources and technological
development.

Capacity (MW) % Capacity (MW) %

1. Hydropower 2040.7 5.04 2,502 3.72
2. Wind Power 563.8 1.39 3,000 4.46
3. Photovoltaics 111.9 0.28 2,500 3.72
4. Biomass 798.5 1.97 1,400 2.08
5. Geothermal = — 150 0.22
6. Fuel Cell — s 200 0.30
7. Marine Energy = = 200 0.30

| 3,515 8.68 9,952 14.8
8. Solar Water Heater 2.16 million m? 4.09 million m?

Source: Bureau of Energy, Ministry of Economic Affairs, R.O.C. (Taiwan)
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z,Q.» Current Development of Renewables (2/4)

O Conventional Hydropower

» Total hydro power capacity of 2, 040.7 MW, of which the Public
utilities (Taipower) accounted for 99.8% of large hydro power
plants (2,001.6 MW), privately owned 39.1 MW only

O Wind Power
+ Total wind power capacity of 563.8 MVV, 288 wind turbines
being erected.

+ Another 277.5 MWV projected capacity is under developed, of
which 146.3 MW project approved and 131.2 MW under
evaluation

Tao-Yuan: 30 MW Chuntung, Penhu: 4.8 MW

-
P

a@ Current Development of Renewables (3/4)

O PV: 111.9 MWp installed
» Bureau of Energy, MOEA funds many ongoing deployment

programs : Solar City, Solar Top, Solar Campus, Emergency
Systems in Remote Areas or Isolated Islands, Demo Farms,
Solar Communities, Bidding Procedure of Sclar Power
Equipment, etc.

« Completed prior to RES Act: 11 MW)p

» Commissioned after RES Act: 90.5MWp

111.9MWp
= |nstalled by Taiwan Power Company: 10.4 MWp

BIPV demonstration system The Main Stadium of The World
Games 2009 Kaohsiung: 1 MW
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@ Current Development of Renewables (4/4)

O Biomass power: 798.5 MW
+ Municipal Solid Waste Incineration: 622.5 MW (25 plants)
» Biogas: 8.5 MWV (3 landfills)
+ Waste from Industries and Agriculture: 167.5 MW
» Annual Generation: 4.7 TWh
O Solar Water Heaters
+ 2.16 million m? of heat collectors installed, penetration rate 7%

(around 560 thousand households)
* Ranked No. 5 globally for installed density (land area based)

+ Annual Energy Production: 147 million litres oil equivalent

O Biofuels
+ Biodiesel: Mandatory B1 since July 2008, B2 on June 2010
+ Bioethanol: E3 Gaschol Programme in Taipei and Kachsiung Cities

+ Annual Consumption: 100 thousand kilolitres of biodiesel, over 4
thousand kilolitres of bioethanol.

@‘ Renewable Energy Development Act (1/6)

O Promulgated on 8 July 2009

O Essence of the Act
+ Regulate market competition and lift installation barriers for
renewables
» Obligation: purchase obligation and grid connection for the energy
from renewables; public constructions prioritized of utilizing
renewable energy
# Incentive: fixed feed-in tariffs (FIT) for renewable electricity; subsidies
for installations
¥ Deregulation: removal of limitations for land use and requirements for
self-usage power facilities
+ Internalization of externalities of traditional energy
# Fund: financial burdens to fossil fuel and nuclear power generations

» Users and polluters pay principle: power utilities may pass the costs
onto end-users by surcharging electricity bill
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@ Renewable Energy Development Act (2/6)

O Goal: 6,500~10,000 MW (new installations)

O Provisions of grid connection and eligibility of Fixed
Feed in-Tariffs for the certified renewable power
equipment.

O Electricity from RES has priority connection to the
grid nearby and wholesale to the power grid operator,
which subject to economic rationality.

O Transmission lines from the RES equipment to the
power grid shall be constructed and maintained by
the RES operator.

8
@‘ Renewable Energy Development Act (3/6)
O Feed-in Tariffs for Renewables
The Feed-in Tariffs and calculation are reviewed every year by the committee that
MOEA organized with related Ministries, scholars and experts, and other groups
2012’s Tariffs with 20 years contract are applicable for the electricity from
renewables (except PV) and the PPA signed in 2012
Roof type =1~ <10 9.4645
= 10~ <100 8.5394
Photovoltaics system = 100 ~ < 500 8.1836
= 500 7.3297
Ground type =1 6.9027
Land base* =1~<10 7.3562
Wind Power =10 2.5971
offshore - 5.5626
Stream-Type - - 2.3302
Hydropower
-- -- 4.8039
gp anta_erobic . % i 2.3302
W . igestion equipmen
Blomass Energy With anaerabic = 2.6995
digestion equipment
Refuse Derived Fuels - - 2.8240
“others - - 2.3302
*for the systems require LVRT, the tariff is NT$ 2.6574/kWh g
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@ Renewable Energy Development Act (4/6)

O Renewable Energy Development Fund

+ Budget source: power utilities and the operators whose self-usage
power generation has exceed the certain capacity need to pay
every year in proportion to their non-RES quotas

+ Usage: Subsidies to renewable electricity price, renewable energy
equipment and renewable energy demonstration, and other
deployments

+ The fund deviations of utilities may surcharge end-users electricity
bill.

O Subsidies to power utilities for purchasing and self-
generating renewable electricity

+ Expiration: available up the targeted capacity the ACT has set.

« Subsidy: the difference between the feed-in tariffs and the
avoided cost

10

@ Renewable Energy Development Act (5/6)

O Mechanism of Renewable Energy Development Fund
= Principle: income based on expected expenses to balance revenue and
expenditure

Taipower Purchase of elec. _Installer of
Power . renewable
Traditional Renewable <
USES  mp electricity electricity egeer;?grgﬂci)%er
Added equipment

/ Sub¥dies to
/ reneyable
Payment electricy price
| 4

Indepen- Payment .

dent Power _.,-' F un d

Subsidies to the expense
of purchasing of renewable

Producers, energy equipment

IPPs

LY *a
: Generating :
i electricity & Payment
i using non- &
: renewables :
oot ot * Installers of self-usage
power generation
equipment that reaches a

certain level of capacity 11
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@ Renewable Energy Development Act (6/6)

o

O Demonstrative incentives
= granted to the potential renewable power technologies in their early stage
of development : BIPV, Marine Energy, Offshore Wind Power {under
hegotiation)

BIPV Marine Energy
5~100 kW: NT$ 250,000/kW
>100 kW: NT$ 150,000/kW

Subsidy|NT$ 80,000~100,000/kW

O Incentives to thermal applications
» solar and bio-fuels
= Budget source: Petroleum Fund
» Financial incentives granted to biofuels from the energy crops of fallow
land and idle lands, forestry and animal husbandry (under nhegotiation)
O New & renovating public construction works or buildings
granted priority to those construction conditions fit renewable

energy facilities
12

@‘ Offshore Wind Power Policy(1/4)- Potential

I. The development potential of offshore wind power
is over 15 GW which has the market incentive and
large scale development opportunity

EWater deep 5-20 m (shallow sea)
®About 177,920 hectare
®About 9 GW in potential
+ 1.2 GW exploitable (13% development)

EWater deep 20-50 m (deep sea)
®About 654,700 hectare
®About 48 GW in potential
+ 6.2 GW developable (13% development)

EWater deep 50-100 m (deeper sea) H :
®About 1,195,400 hectare : e
¢ About 90 GW in potential

=
4

200000 0000

B 2ec) = EEPIR SRR N
* 9 GW developable (10% development) ] —w A
C k50 100miE b =20
R 1:1;200,000

3750 =00 150,000 Meters

3% The wind pawer device of 3 MW is estimated by 40100 wind farm within the boundary of 12 nm ~ Source: ITRIGEL {(Apr. 2011)
territorial sea (O the diameter of the blade 100 m). -
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@ Offshore Wind Power Policy(2/4)- Strategies

Priority measure

|. Develop first offshore wind farm with Demonstration Incentives J

(1) The developers choose the appropriate wind farm site and prepare for the demonstration offshore wind
farm plan. The govemment offers the subsidy.

(2) Complete the pre-stage preparation procedures (artificial island, EIA, fishery right, national defense,
shipping, etc.) by eliminating law and regulation obstacles.

{3) Establish cross department negotiation and simplify the administration procedure for wind farm
development application.

[I. Technology development for large scale offshore wind farms with
Demonstration Incentives
{1) Set up large test site and develop competitive large scale offshore wind power system.
{2) Set up local fleet and develop technology of marine construction and turbine installation.
{3) Impetus industrial R&D alliance and direct industrial energy to the development of offshore wind farm.

. Impetus large offshore wind farm development with industrial zone
{1) Begin zonal development of commercial scale for cost efficiency.
{2) Accelerate in creating domestic markets to spur the development of offshore wind industry.

14

@ Offshore Wind Power Policy(3/4)- Draft Content

I. Demonstration wind farm: in the ocean of 5 m isobaths or deeper, with total
capacity above 100 MW but not exceeding 200 MW.

Il. Demonstration devices: 2 offshore wind power systems of single capacity
above 3 MW

lll. Complete 1 offshore meteorological observation tower and the application
of ecological environmental investigation; complete basic, structural,
parallel construction test, business operation, and maintenance.

Demonstration wind farm: depth = 5 m ; total scale = 100 MW and <200 MW

Demonstration devices
2 devices = J MW

Offshore meteorological observation tower: depth = 10 m ; height = 75m

ecological investigation and
envirenmental evaluation

15
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@ Offshore Wind Power Policy(4/4)- Draft Content

IV. Incentive amount

B The incentive includes “demonstration incentive” and “development incentive”.

(1) Demonstration incentive:

= The limit of each kW: shall not exceed 30 % of the announced whole sale rate of
the initial set up cost of that year (e.g. the parameter of the initial set up cost of
2011 is 139,000 TWD/KW, so the subsidy limit is 79,500 TWD/KW)

= The upper hmit: shall not exceed 50% of the total cost of demonstration device set

up.
» To avoid double rewards, the subsidy of this part must be returned by receiving
lower FIT until the subsidy is totally returned.

(2) Development incentive:

* The limit is TWD 230 million. This part of subsidy is in full reward and won’t be
returned. But the technical and cost information shall be put into public as future
reference for the review of FIT.

16

@ New Prospects for Renewable Energy (1/4)

O Removing regulatory barriers and offering incentive feed-in
tariffs to facilitate the small renewable equipment in households.

O The extensive applications of renewable energy in public
constructions may speed the renewables integration into the
living environment.

O Solar PY moves to focus on larger-scale power plants while the
industry benefit from the experiences collected from realizing
world-class projects.

O Wind power moves from onshore to offshore.

O The demonstration project incentives provide opportunities for
advanced renewable resources (e.g. marine energy & BIPV).

O 50 low-carbon communities in 2 years; 6 low-carbon citiesin 5
years; 4 low-carbon regions by 2020

17
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@ New Prospects for Renewable Energy (2/4)

O Expanding renewable energy development to maximum
potentials

Subject to technological maturity and feasibility
v Wind: onshore first, followed by offshore
¥ PV: large scale deployment after cost substantially reduced
v Others: continued R&D to make more commercially viable

Cost effectiveness
¥ Priority to those with lower generation cost (e.g. onshore wind)

Development in phases
¥ PV: roof-top first, followed by land-based
v Offshore wind: shallow water first, then deep water areas

Acceptable increase in electricity price
Facilitating development of related industries

18

@‘ New Prospects for Renewable Energy (3/4)

O 6,500 MW goal of Renewable Act to be reached 5 yrs
earlier then expected (2030 =» 2025), with capacity
further expanded to 12,502 MW by 2030

O Strategies

+ Wind: 1,000 onshore & offshore wind turbines

¥ Onshore: good wind sites by 2015, then less wind sites
v Offshore: shallow water by 2020, then deep water

PV: million roof-top PV systems (3 kW/system on

average)
¥ Limited annual quota before grid parity (2020 expected)
¥ Roof-top first by 2020, then on polluted agricultural lands

Biomass: MSW incineration transformed to Energy
Centre

Hydropower: environmentally sound resources (small scale)
Geothermal: shallow natural geothermal reservoirs first,
then EGS (enhanced geothermal systems)

Marine Energy: accelerated R&D in OTEC, wave and
ocean current power 19
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@‘ New Prospects for Renewable Energy (4/4)

O Demonstration Incentives of Offshore Wind Power
Systems (draft)
« 2 demonstration wind farms: in the ocean of 5 m
isobaths or deeper, 100 MW < capacity (each) < 200 MW
« 2 demonstration devices (= 3 MW each) for each farm
« sea meteorological observation tower required

« Incentives separated into 2 parts
v' Demonstration incentive
» < 50% of installation cost announced by MOEA while deciding
feed-in tariff (e.qg. TWD 79,500/kW for 2012)
» < 50% of the total cost of demonstration devices
» subsidy of this part must be returned to MOEA after
demonstration wind farm completed
v Demonstration incentive
» < TWD 250 million (need not be returned to MOEA) and the
technical and cost information must be put into public
« Construction, transportation and installation of

demonstration devices required by using marine fleets
20

@ Concluding Remarks

O The Renewable Energy Development Act and its
supplementary rules have paved the way for a long
term sustainable development of renewables in
Taiwan. Many incentives have succeeded to
encourage investment into renewables.

O Renewable energy has great potential and a
prosperous future in Taiwan.

O Taiwan has great potential in wind power and setup a
demonstration project to prompt the wind power.

O We would continue existing and expand efforts to
embrace renewable energy.
21
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