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OECD/NEA joint projects in the radioactive waste manag; t area:

e Co-operative Programme for the Exchange of Scientific and Technical Information
Concerning Nuclear Installation Decommissioning Projects (CPD)
e Thermochemical Database (TDB) Project
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Main parameters of Siberia-1 and Siberia-2 rings ™"

Parameter Siberia-2 Siberia-1
Energy 2.5 GeV 0.45 GeV
Circumference 12413 m 8.68m
Optical structure Modified DBA FODO
Superperiods 6 1
Bet. tunes: nx, ny 7.772; 6.692 0.793; 0.895
Mom.compaction 0,0104 1,64
Damping x ,y, s, ms 3.04; 3.17;1.49 7.15;7.15; 3.57
Hor. emittance 78-98 nm-rad 880 nm-rad
RF harmenic 75 1
Energy spread 0,000953 0,00034
Dipole field: By 17T 16T
ID space 2x3m(eta=0)

5x3.2m(eta#0)
Bunch length:
sigma (without IDs) 1.84cm 30cm
SR pulse duration 0.14 ns FWHM  2.35 ns FWHM
SR pulse spacing 5.5-414 ns 289 ns
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Fig. 2. MR reactor: left - view from above; right — plan and horizontal cross-section of reactor pool and storage pool
(I — reactor pool; 2 — storage pool; 3 — lock gate; 4 — shielding slabs over loop channel connections with the loop;
5 — gamma irradiator tube plate; 6 — gamma irradiator chamber; 7 — FA channel retrieved from reactor; 8§ — tank
containing equipment for underwater cutting of channels of any type; 9 — loop FA channel retrieved from reactor).
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Table 2. Lists of Plant in Each Building of the MR Facility

o Radiological
Building Plant Hazard
37/1 Reactor hall, reactor pool with in-vessel devices, cooling (storage) pool, storage of control Yes

rods, plant rooms of primary circuit and loops; the hot cell, intended for work with the
irradiated fuel, vault of RFT reactor with in-vessel devices

37/3 Systems of special ventilation and drainage, plant for collection, clearing and removal of Yes
liquid radioactive waste (LRW): settling tanks No. 1 - 4 for gathering and storage of
contaminated water; montejuses No. 1 - 2 for gathering radioactive water from reactor
buildings through natural flow special drainage; plant for the special ventilation system of
building 37/1; purification system for water from the sediment bowls; high-voltage
switchboard for power supply for Buildings 37/1, 37/3 and 37/4.

37/4 LRW processing system plant: sediment bowls No 5-6 and montejuses No 3-7 Yes
Pipelines and the devices of secondary and ternary coolant circuits. No

37/5 Sanitary check point No
37/6 Ventilating stack Yes
37/7 Tanks of artesian water No
37/8 Storage of low level radioactive waste Yes
94 Reserve units of power supplies No

MR BRI SIS PRV S & AL R Y e E5 T8 - A R bRyS
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NRIEATA BRI TERAE R
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Table 3.

Items of Plant to be decommissioned

Building Location Plant
371 Reactor Hall e loop installations in cooling pool
e control rod drives
e in-vessel plant of the RFT reactor
e in-vessel plant of reactor pool (reactor core components)
e primary circuit pipework and loop installations in reactor hall sumps
Loop
installations | 50, 51, 52 PVTs-1 (boiling water)
45, 46 PVK (boiling water)
67, 67a PV (pressurized water)
63 PVO (pressurized water)
64 POV (pressurized water)
57,58 PVU (pressurized water)
49, 53 AST (PVTs-2) (boiling water)
66, 66a, 666 PG (helium)
59, 59a, 60 PVM (lead-bismuth)
41,69, 71 Primary circuit
37/4 Additional Building Secondary and ternary circuit plant (heat exchangers, pipes, pumps etc.)
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- EEIFERA PR SR

o axtRRR
- gL R EER A 1RREH (2011~2012)
¢ CPStrolley;
¢+ header of cooling circuit;
¢ upper support with upper slab;
¢ upper ring;
¢ reactor vessel;
¢+ slab and protector;
¢+ grate and support for cadmium cans;
¢+ graphite cooling pipelines;
¢+ lower support;
¢+ equipment and pipelines in the reactor hall pits (under flooring);
¢+ equipment of the storage pool and sluice (except for sluice gates).
— IRpEECHTFEREE (2013~2014)
¢+ pipeworks and equipment of the reactor first circuit;
¢+ loop rigs PG, AST, PVM, PVU, POV, PVO, PV, PVK and PVTs.
o WUFEFRS (2015) -
- decontamination of the process rooms and loop rigs;
- decontamination of engineering systems providing reactor operation.

o RN (2015)
o FRHLEERSS (B T HAER (2015)
o [EPRIZAEET (2015)
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Fig. 2. Radiation survey of SNF repository and the removal of spent fuel from it and from the
reactor nool.
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Fig. 3. Removal of loop channels from the reactor pool.

Recultivated territory of the radioactive waste temporary storage
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15" Meeting of the WPDD
Venue: Vtoroy Kazachiy Pereulok 11,
Moscow115114, Russian Federation [Google Map link]

Metro Station: Polyanka)

14 October 2014 (day 1)

Chair: Juan-Luis Santiago, Spain

09:00 1. opening the meeting
15’) uan-Luis Santiago, Spain, WPDD Chair
Representative of Rosatom (TBD)
09:15 2. Review and Adoption of Agenda D NEA/RWM/WPDD/A(20
5) uan-Luis Santiago 14)X (Document No.1)
D9:20 3. REVIEW AND approval of summary record ofD NEA/RWM/WPDD(2013
5) WPDD-14 (2013) 6/PROV2  (Document
uan-Luis Santiago No.2)
1. NTERNATIONAL DEVELOPMENTS
D9:25 4.a |AEA — Decommissioning-related activities over|  Oral Report
15’) the past year
Vladimir Michal, IAEA
5. DEVELOPMENTS WITHIN THE NEA
09:40 5.a RWMC | Dral report
20) Michael Siemann, Head of RP & RWM Division,
NEA
10:00 5.b CPD | Dral Report
15’) vo Tripputi, Italy, CPD MB Chair
5. PROGRAMME OF WORK OF THE WPDD
10:15 b5.a Decommissioning Cost Estimation Group (DCEG)
15+ by Simon Carroll, Sweden, DCEG Chair |
159 » The DCEG-7 Meeting and Current Status of
Work Oral Report
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https://www.google.co.uk/search?sourceid=navclient&ie=UTF-8&rlz=1T4AURU_enFR505FR524&q=Vtoroy+Kazachiy+Pereulok+11%2C+Moscow115114%2C&safe=strict&gws_rd=ssl#q=%D0%92%D1%82%D0%BE%D1%80%D0%BE%D0%B9+%D0%9A%D0%B0%D0%B7%D0%B0%D1%87%D0%B8%D0%B9+%D0%9F%D0%B5%D1%80%D0%B5%D1%83%D0%BB%D0%BE%D0%BA+11,+Moscow+115114,&safe=strict&spell=1
https://www.oecd-nea.org/download/wpdd/wpdd14/documents/SumRec_WPDD-14_NEA_RWM_WPDD_2013_6_PROV2.pdf
https://www.oecd-nea.org/download/wpdd/wpdd14/documents/SumRec_WPDD-14_NEA_RWM_WPDD_2013_6_PROV2.pdf

» Introduction of and discussion on the project
on uncertainties in decommissioning cost

estimation

10:45 Break
20')
11:05 5.b  Nuclear Site Restoration | Dral Report
15'+5’) Peter Orr, UK, NSR TG Chair

» Current Status of Work

» Discussion
11:25(15.c  Task Group on Radiological Characterisation and|  Dral Report
5'+15’) Decommissioning

Arne Larsson, Sweden, RCD TG Chair

» Proposal of work programme

» Discussion
12:00 Lunch

7. oreparation for decommisioning

13:30 7.a nvited Presentation: | Dral Report
15’) Preparation for Decommissioning of NPPs in

Chinese Taipei

Yao-Tsu Shao, Chinese Taipei, Atomic Energy

Council
13:45 7.b Proposal for establishing the Task Group on| DOral Report
10) Preparation for Decommissioning during TG Mandate (Document

Operation and after Final Shutdown No 3)

Gérard Laurent, France, EDF

» Plan of work, Mandate
13:55 7.c Discussion on preparation for decommissioning D
15’)
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NE&/RWM/WPDD/A[2013)2

20 Novemeer 2013 [par 3)

14™ Meeting of the WPDD

Venue: OECD Nuclear Energy Agency, Le Seine Saint-Germain,
12, boulevard des fles, Issy-les-Moulineaux, France

MEA Room A and B

Chair: Juan-Luis Santiago, Spain

12,

OPEMING DAY 3
Juan-Luis Santiago, Spain, WPDD Chair

13.

DECOMMISSIONING IM THE RUSSIAM FEDERATION

09:05

13.a

Decommissioning legal framewaork and funding
Evgeny Komarov, Russian Federatian, Rasatam
*  Presentation (20°) and discussion

Oral Report

09:30

13.b

Decommissioning costing
Tatyana Berezovskaya, Russian Federation,
Rosatom

* Presentation (20°) and discussian

Oral Report

09:55

13.c

Decommissioning of nuclear power plants
Viadimir Zimin, Russian Federation, 15C VNIIAES

* Presentation (20°) and discussian

Oral Report

10:20

13.d

Activities of the JSC VNIINM in decommissioning
Leanid Sukhanov, Russian Federation, A.A. Bachvar
High-technology Research Institute of Inorganic
Materials (15C VNIINM)

& Presentation (20°) and discussian

Oral Report

10:45

BREAK

11:05

14.

POTENTIAL WPDD FUTURE WORK

* [nvited Presentation: Maoterial Clearance and
Site Relense: Different Strategies
by Idrg Feinhals (Germany, DMT GmbH & Co.
KG)
(Presentation 20°)

¢ Clegrance and/or VILW disposal: The roles in
the optimisation of radioactive waste
management for decommissioning
by Claudia Pescatare (NEA) and Michel Dutzer
{France, ANDRA)
{Presentation 207)

* Discussion and way forward

Oral Report

Oral Report

12:05

15.

COUNTRY UPDATES ON DECOMMISSIONING
(cont, from Day 1, see ltem 7)

Oral Reports
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NEA/RWM/WPDD/A[2013)2

CLOSING SESSION

12:25

16.

ANY OTHER BUSINESS
Juan-Luis Santiago

Any other item raised in the meeting that needs
Jfurther addressing

12:35

17.

DATE AMD PLACE OF NEXT MEETING
Secretariot
= The Secretariat proposes the Russian
Federation to host the WPDD-15 in 2014,

12:45

18.

REVIEW OF MAIN DECISIONS AND ACTION ITEMS
Juan-Luis Santiogo

13:00

ADJOURN
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Overview of Decommissioning
Tasks on Nuclear Power Plants
in Chinese Taipei

Dr. SHIH CHUNG CHENG
Institute of Nuclear Energy Research
Atomic Energy Council

15th Annual Meeting of the Working Party on
and D ling of the OECD NEA
tive Waste M Committee
Moscow, Russian Federation

Radi

14 October 2014

. : -
<{7\\) I Chinese Taipei Power System 2012
!
Installed Capacity and Generation Mix in 2012
o
- R,
« Installed w
T — weom
apacity
e o Coems 0z
00,977 s s s
1995 Notural Gaa i Pumped Storage Byro
4,610 (11.3%) 2924 (1.4%)

[ e— T Generation
wmamm s
coi 211,708
203N e

PP Nakural Gas 13,156 (7.29)
1993 Renewable Energy 1,839 (09%)

Natural Cas 48,996 (23.1%)

Chinese Taipei

AREA 36,193 km?  (136th)
"1.'
POPULATION 23,373,517 (52nd) "’::‘

GDP $484.700 billion (26th) &

a

KR

N

I Basic Information of TPC’s NPPs

™

Kuosheng NPP
GE BWR6 985MWe X2
Commercial in Dec. 1981

Chinshan NPP
GE BWR4 636MWe X2
Conunercial in Dec. 1978

Lungmen NPP
GE ABWR 1350MWe X2
Start construction in 1999

Maanshan NPP
WH PWR 951MWe X2

TPC is a major electric power supplier in Taiwan 3 Commercial in July 1984 Deferred
(i}[z_') Operation and Decommissioning (i}ﬁ) Organizational Chart of Nuclear
1% Timetable of TPC’s NPPs AN Management Body
T T
75 80 85 90 2015 20 25 30 35 40 45 50 [ Executive Yuan
L 1 L Loeesl L L 1 L L L L [
1o7s [JEBERGNAT operaton 2018 Decommissioning. .. 2043 |
[ atomic Energy Council | ‘ Ministry of Economic } Environmental Protection
Affairs Administration
107 | IERIERER#2 operation 2019 Decommissioning. . 2044
1981 _operalmn 2021 Decommissioning....2046 Fuel Cyele & Mateials Institute of Nuclear W t
Administration Energy Research ageen
1002 | IIREERERG #2 op 2022 D 2047 j -
Tech.Support; f Taiwan Power ), !
Company
1984 -npemtlon 2024 Decommissioning... 2049 Decommissioning plan Environmental Impact
(bP) Department of Nuclear phasse TSN ELY)
10es [JIBRASNGN %2 operation 2025 Decommissioning. ... 2050 Back-End Managemen!
5 Nuclear Power Plants 6
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Decommissioning Proj of Chinshan NPP

o
fi‘f’g) I Decommissioning Regulations

- e
N Low Level
® Nuclear Reactor Facilities Regulation Act (NRFRA) i l!;"‘c‘iil‘;"as’ffz
promulgated in January 2003, of which from Article 21 to Article 28 - — 3 tys
stipulate decommissioning activities of nuclear reactors.
® Enforcement Rules of NRFRA
promulgated by AEC in August 2003.
® Regulation for the Review and Approval of Decommissioning
Applications for Nuclear Reactor Facilities
promulgated by AEC in July 2004, which stipulates procedures to apply
for decommissioning permits.
Standard Format and Contain of decommissioning plan
promulgated by FCMA in December 2012.

Standard Review Plan of Decommissioning Plan
promulgated by FCMA in December 2013.

g Reserved area during
decommissioning
2 Phase [ &1

7 Overview of Chinshan NPP 8

N Decommissioning Schedule of C&Q)
Chinshan NPP Uy 1
Prep;ration Phase (~2018)
»Organize a task force for the decommissioning program

Decommissioning strategy and technique
research programs

2L ZDIS 2012~2015 | Freliminary investigation and site radiological ~Prepare the bidding specification for DP & EIA
Preparation L L — »Estimate decommissioning cost
Phase Preparation of decommissioning plan (DP) and . 5
v 1 impact ~Estimate radwaste inventory
(7 years)

»Technology transferring and training
~Participate in international decommissioning programs

2016~2018 [Submission of DP and EIA for approval (3 years)

2019~2023 | T fer plant 5
2019~2043 il m (5 y=ars) To be done
Execution | 2024~2038 |D ination and di ling (15 years) »Conduct new R & D programs
Phase

2039~2041 |Final site radiation survey (3 years) »Prepare DP and EIA

(25 years) »Attend OECD/NEA-CPD Projects
2042~2043 |Site remediation and restoration ( 2 years)

9 10
C\}Q) R & D Programs for Decommissioning (i}‘,/i) R & D Programs for Decommissioning
N ] Project of Chinshan NPP AN Project of Chinshan NPP

=- T

»  One of the major tasks is to build a strategic and technical basis
in order to facilitate the decommissioning project during the
preparation phase

» 38R &D programs for NPP decommissioning include
assessment, analysis, and research

» Value-added information presented in WPDD
meetings will include the following topics:

I. System Reclassification and Safety Assessment
after Permanent Shutdown

Il. Study in Dismantling Process and Sequence

Ill. Decommissioning Waste Management

IV. Radiological Safety Assessment

V. Decommissioning Information Management
System (IMS)
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C\TQ) System Reclassification and Safety

W [ Assessment after Permanent Shutdown

» Safety assessment of independent spent fuel pool
» Safety analysis of criticality and thermal flow

» Safety analysis of radiology

» Safety assessment of structural integrity

» Safety assessment of Seismic

» Safety analysis of severe accidental conditions (e.g.

tsunami, thunderstorm, and mudslide)

N7,

(T/?)Q) I Decommissioning Waste Management
Classification, decontamination, volume reduction,
packaging, interim storage and process planning

* In-site storage of low level radioactive waste (LLRW)
» Processing facility for LLRW

v

Design and development of LLRW containers
» Evaluation on retrieval of spent fuel from ISFSI

» GTCC waste transportation & storage

v

Storage site planning and conceptual design of waste soil

™7 Decommissioning Information
Management System

=\_/ . Characterization
: .\\\ -

Inventory

3-D

g Modeling

N7
L

P

lStudy in Dismantling Process and Sequence

T

» Engineering management and work schedule (WBS)

» Dismantling sequence for large components and RC
structures

» Establishment and application of 3-D models for systems,
structures and components

» 3-D modeling simulation of RPV segmentation

c?\%‘) Radiological Safety Assessment

44

N |

» Study on worker radiation exposure and radiation protection
measures during decommissioning

» Assessment on worker radiation exposure under abnormal
conditions during decommissioning

» Environmental radiation impact assessment under normal and

accidental conditions of decommissioning

Development of environmental radiation surveillance program

during decommissioning

N

Presentation in TAG meetings to share research
results and exchange information with WPDD
members in the future

Please support Chinese Taipei to be one member
of WPDD substantially, and sincerely welcome all
WPDD members to visit Taiwan and Chinshan NPP.



