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® Specifications
> Access style: Shaft
» Number of access shaft: 2 Shafts
> Separation of access shafts: 40m
»Shape of access shafts: Circular
> Max depth of access shafts: 1,025mbgl
» Inner diameter of Main Shaft: @6.5m
»Inner diameter of Ventilation Shaft: @4.5m
> Depth of Middle Stage: 500mbgl
» Depth of Main Stage: 1,000mbgl
> Interval of Sub Stages: 100m

*Plan is subject to change
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Site Selection for Disposal of Low Level
Radioactive Waste in Taiwan

presented by
Dr.H.S. Tsai

EAFORM , 2008
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Contents :
1. Past Activities
2. Regulatory Act
3. Site Selection Processes
4. Closing Remarks

@eETpmd :

1. Past Activities :

» On-site Storage at NPP (1978~)
» Off-site (Lanyu) Storage Facility
(1982~)

» Continuous Efforts for Disposal Site
Selection (1991~2004)

— Hsiao-Chiu Project (1998~2002)

23T heA 2

Storage Facility at Chinshan NPP

23T heA 3

Storage Facility at Kuosheng NPP
@ea3thrhewd ¢

. ]
Nuclear power plants low level radioactive waste
storage status (August 2008)

Plant Solidified a%z?rf Combustible | Compressible | Others | Total

Chinshan 7,367 4,111 10,022 10,475 7,820 39,795
Kuosheng 26,010 5,377 1,979 440| 12,576| 46,382
Maanshan 2,517 1,470 1,172 1,401 863 7,423
Total 35,894| 10,958 13,173 12,316| 21,259| 93,600

*Unit: 55 gallon drums
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Lanyu Storage Site

@®LEErmD

Lanyu Storage Facility

Storage Trench

@2 a3t hrewd 8 @eqErwD s
| —
Lanyu storage site status (August 2008)
| Small | volume e
Chinshan |Kuosheng | Maanshan producers (Rjzg::;non Resolidification | Total
Received 0 0 0 0 0 0
Total
Received 42,028 37,488 6,336 11,292 528 0 97,672
After
Repacking 41,893 37,377 6,336 11,292 528 574 97,960
ht
*Unit: 55 gallon drums PREAATH ERACTR
*Lanyu storage site ceased receiving radioactive waste in 1996 - . -
Hsiao-chiu Project
@eET hmd 10 @eET hmd u |
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2. Regulatory Act :

« “Act on Site for Establishment of Low
Level Radioactive Waste Final Disposal
Facility” promulgated in May 2006.

» Competent authority : AEC

» Implementing authority : MOEA

« Site selection operator : TPC

&3 T HwI 12

AEC’s Responsibilities and Role :

» Prescribes range of areas and standard
for recognition of prohibited areas

* Inspection of site survey activities

&3 T HwI 1

Prohibited Areas :

e Where the active faults or the geological
conditions could endanger the safety of the
disposal facilities.

« Where the geochemical conditions reducing
effective restraint of pollution dispersion of
radioactive nuclides, and is likely to
endanger the safety of the disposal facilities.

DEETmD "

Prohibited Areas (cont.) :

» Where the conditions of the hydrology on the
surface water or underground water are likely
to endanger on the safety of the disposal
facilities.

» Of high density of population
» Where cannot be developed by law

DEETmD 5

MOEA'’s Responsibilities and Role :
» Organizes site selection group
* Designates site selection operator
 Publicizes site selection plan
* In charge of site selection process

CELRTLE o

Member of the Site Selection Group
¢ Ministry & Agency Representative (6)
(1) Ministry of the Interior
(2) Ministry of Economic Affairs
(3) Environment Protection Administration
(4) Atomic Energy Council
(5) Council of Agriculture
(6) Council of Indigenous Peoples
e Scholar & Expert (10)
- Geology, Hydrology, Marine Science, Nuclear Science
Civil Engineering, Social Economy, Culture & Historicity,
etc.
¢ Environment Protection Organization Representative (3)

DEETmD i




TPC’s Responsibilities and Role :

 Site survey
* Public communication
» Land acquisition

@23t dr=a 1

3. Site Selection Processes :

* Site Selection Plan

* Potential Site

» Recommended Candidate Site
 Candidate Site

 Approved Site of Disposal Facilities

@23t dr=a 19

|
Site Selection Work Flowchart :

@eaTHh=wd 0

Selected & Publicized Potential Sites

» Da-Zhen, Tatung
* Mu-Dan, Pintung
* Wan-An, Penhu

@eaTHh=wd 2

Da-Zhen

@®eqTHrmI 2

Mu-Dan
Tae
AN ace 2

E:rfl ‘ 3
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Design Concept of Disposal Site :

@eTEDpwI
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4. Closing Remarks :

» The legal system for site selection has been
set up in Taiwan.

e Through legal authorization, MOEA has
selected and publicized 3 potential sites for
LLRW disposal.

e Public acceptance is crucial to pass the
referendum for the recommended sites.

» Related measures and efforts are necessary for
public acceptance on further site selection

Thank you

for your attention.
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The Status of Taipower’s Spent
Fuel Management Program

Presented
at
2008 EAFORM Conference in Tokyo, Japan
By
Dr. H.L. Chiu
Taiwan Power Company
@egthmd 0
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3. NUCLEAR BACKEND FUND
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1. NUCLEAR POWER IN TAIWAN

Kuosheng
1&2

. i - Chinshan
B Three NPS in operation 162 AR
Lungmen
1&2

and one NPSunder = : VR
construction
® Chinshan » BWR4 » 636
MWe*2 » commissioned at 1978 ..
® Kuosheng » BWRG6 » 985
MWe*2 > commissioned at 1981
® Maanshan » PWR » 951
MWe*2 » commissioned at 1984
® Lungmen > ABWR » 1350
MWe*2 s to be commissioned

Maanshan 7§
1&2

@ey3tHrh=3 g

1. NUCLEAR POWER IN TAIWAN (...)

B Total installed capacity at 2007: 5,144
MWe
®13.5 % of installed capacity;

B Total power generated at 2007 : 38.96
TWh
@19.3 % of electricity generation;

W 7,350 tons spent fuel will be discharged
during a 40-year power.

@ey3tHrh=3 3

2. SPENT FUEL MANAGEMENT

l—»NPS
Rep U l—»NPs

POOL Y HLW
STORAGE Rep. U

: LONG-TERM
. STORAGE
DRY
STORAGE N

@ey3tHrh=3 e

2. SPENT FUEL MANAGEMENT (...)

B SHORT TERM- POOL STORAGE

® Maximize spent fuel pool storage capacity by
reracking.

B INTERIM TERM- DRY STORAGE

® Build an on-site dry storage facility with monitoring
features.

B LONG TERM

® Develop deep geological repository for final disposal
and reserve the flexibility of overseas reprocessing.

@ey3tHrh=3 ¢




2.1 POOL STORAGE

QUANTITY TIME OF
POOL AFTER Il\?\bjgNRT%\gY LOSING
PLANT [ CAPACITY 40-YR (AS OF FULL-CORE-
(ASSEMBLY) OPERATION 10/1/2008) OFFLOAD
(ASSEMBLY) CAPABILITY
&S 3,083 3,766 2,564 2010
3,083 3,766 2,540 2011
@ 5,026 5,766 3,488 2015
5,026 5,766 3,376 2016
B 2,151 1,921 1,054 2025
2,151 AL il 1,073 2026
et Hrhmd i

2.2 DRY STORAGE

B Chinshan NPS will lose its full-core-reserve
capacity in 2010.

W In July 2005, Taipower entered into an exclusive
negotiation with INER on the research and
development of a BWR spent fuel dry storage
product for Chinshan plant.

B INER-HPS dry storage system was developed
via technology transfer from NAC International.

et Hrhmd

2.2 DRY STORAGE (...)
BINER-HPS Dry Storage System

i

placed
11T
Spent Nuclear Transportable Concrete Cask Asideg_-on
Fuel Storage leding
Canister 0.D.345m 0.D.420m
Height 5.70 m T nen
0.D0.1.70 m Weight 147 t ISR 1)
Height 6.03m
Height 4.84 m N oo
Weight 34 t g
e 2 s
@egthr=a )

2.2 DRY STORAGE (...)

B LICENSING PROCESS
ENVIRONMENTAL

!
REPORTS ON PROJECT
SCOPE CHANGE AND
ENVIRONMENTAL STATUS | EPA
DIFFERENCES

v

WATER AND SOIL
CONSERVATION
PLAN

LOCAL COUNTY CONSTRUCTION AEC
GOVERNMENT LICENSE

OPERATION AEC
LICENSE

b

@eathr=9

2.2 DRY STORAGE (...)

B TPC submitted the application for
construction license to AEC in March 2007.

W A technical review team (30 experienced
experts with 10 technical groups) was
organized by AEC.

B After 10 months of review, the review team
concluded that the Safety Analysis Report
is acceptable.

@LREr= i

2.2 DRY STORAGE (...)

B The local government of CS NPP strongly
opposes the construction of the dry
storage facility unless Taipower can
specify a firm target date to ship out spent
fuel.

@23 Tdr=a




2.2 DRY STORAGE (...)

Artist Rendition of the CS NPP
Spent Fuel Dry Storage Facility

Project Site Before Construction

\Zv;: 23T HhmA 13

2.3 FINAL DISPOSAL

B n accordance with “The Nuclear Materials
and Radioactive Waste Management Act”
of 2002, Taipower submitted a Program
Plan for Final Disposal of Spent Nuclear
Fuel to AEC in 2004.

B AEC approved the Plan in July 2006.

\Zv;: & i."g T hwd 14

2.3 FINAL DISPOSAL (...)

W According to this Plan, the spent fuel disposal
program will be carried out in five phases as
follows:

® Potential Host Rock Characterization and Evaluation
(2005-2017);

® Candidate Site Investigation and Confirmation (2018-
2028);

® Detailed Site Investigation and Testing (2029-2038);

® Repository Design and License Application (2039-
2044);

® Repository Construction (2045-2055).

\Z@‘: o i.-'g T hmd 15

2.3 FINAL DISPOSAL (...)

B PROGRAM PLAN

2005~2017

« POTENTIAL HOST ROCK 2029-2038
INVESTIGATION &« SITE CHARACTERIZATION A=l
EVALUATION £ TS « REPOSITORY CONSTRUCTION
‘ T T 1 l,:
2039~2044

« REPOSITORY DESIGN &

LICENSE APPLICATION
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2.4 OVERSEAS REPROCESSING

W Based on the past experience in implementing
dry storage project, it is expected not easy to
locate and secure a spent fuel disposal site
which is acceptable to the public.

W US announced GNEP initiative promoting the
reprocessing option in 2007, Taipower will keep
watch on the worldwide development trend in
spent fuel management and reserve the
flexibility of exercising the reprocessing option.
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3. NUCLEAR BACKEND FUND

M Established since 1986 for financing:

®Package, transport, dry storage, final
disposal/ reprocessing of spent fuel;

®\/olume reduction and interim storage of LLW
at independent facilities;

®Disposal of LLW;

® Decommissioning of nuclear power plants and
radwaste facilities;

®Disposal of decommissioning waste.
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3. NUCLEAR BACKEND FUND (...)

B The current rate is NTD 0.17/Kwh (~ 5 U.S. Mills) and
can be adjusted annually.

B As of end Sep. 2008, the fund amounted to NTD 190
billion (~ US $ 5.8 billion).

B Estimated total cost of Taipower nuclear backend
B_rlclggrims, in 2001 dollar, is NTD 275 billion (~ US $ 8.4

illion).

B The estimate of the total cost in 2008 dollar is being
updated, which is slated to be completed by the end of
2008.

B The nuclear backend fund is being managed by an ad
hoc committee under the Ministry of Economics Affairs,
which consists of 13 members from government
organizations and academic institutes.

CELATEE g

4. CLOSING REMARKS

B Spent fuel management is crucial to the
sustainable nuclear power generation.
B The spent fuel in Taiwan is managed in three
phases.
® Pool storage
® Dry storage
® Direct disposal/ Overseas reprocessing
B The local government of CS NPS strongly
opposes the construction of the dry storage
facility unless Taipower can specify a firm target
date to ship out spent fuel.

CELATEE :

4. CLOSING REMARKS (...)

W Final disposal project for spent fuel in Taiwan
are commenced and moving forward step by
step; not fast, but steadily.

B Taipower will continue to seek opportunities of
international cooperation, including direct
disposal and overseas reprocessing.

B To not impose undue burdens on future
generations, nuclear backend fund has been
established.

@23t rw 2

Thank you
for your attention.

@23t rw z
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