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SUMMARIES

Release of waste facilities area from radiation
controlled areas under decommissioning of the
Musashi Reactor
Ishi MITSUHASHI, Takafumi UCHIYAMA,
Tetsuo MATSUMOTO, Tomio TANZAWA
J. RANDEC, No.50 (Sep. 2014), page3—~ 11, 9
Figures, 5 Tables
The Musashi Reactor was permitted for construction
of a research reactor by competent authority in October
1959. After first critical was established in January
1963, the joint utilization of the reactor for universities
was started. The reactor had been used for many
researchers and students. The reactor had been
operated with aluminum clad fuel elements until March
1985, and stain-less steel clad fuel elements until
December 1998. After the reactor was stopped during
a long time, it was decided to be decommissioned in 2003.
Measures of stopping reactor operational function,
reactor control system and cooling system were taken.
With regard to the disposal of spent nuclear fuels,
delivering the spent fuel to USDOE were completed. All
function of the liquid waste system was stopped. After
the liquid and solid radioactive waste systems were
dismantled, the waste facilities area was released from
the radiation control areas. This report presents the
release of waste facilities area from the radiation

control areas.

Pyro-hydrolysis treatment technology of the ion
exchange resin by pebble-bed pyrolysis reactor
Masanori KANDA, Susumu MATSUZAKI,
Georg BRAHLER, Rainer SLAMETSCHKA
J. RANDEC, No. 50 (Sep. 2014), pagel2 ~ 20, 13
Figures, 6 Tables
Treatment method of spent ion-exchange resin and
sludge for sub surface disposal, such as from reactor
water clean-up system and from fuel pool cooling
cleanup system, is unestablished even now. However,
such technology is essential task because increasing the
volume of these wastes from decommissioning is
unavoidable problem. Due to the solutions, NGK
INSULATORS, LTD (NGK) has successfully

developed and confirmed that pyro-hydrolysis can treat

these waste. This treatment technology, which is based
on pebble-bed pyrolyser in nitrogen atmosphere by
NUKEM Technologies GmbH, has been improved with
superheated steam.

This report describes that overview, characteristic
and examination result of the treatment technology for

such resins with pyro-hydrolysis.

D & D Technology of Hitachi-GE Nuclear Energy
for nuclear power plants
Masato OURA, Ryoji OBATA,
Ichiro KATAOKA, Hideki YAMAI
J. RANDEC, No.50 (Sep. 2014), page2l1 ~— 29, 19
Figures, 1 Tables
Based on the achievements of construction of nuclear
power plants, the accomplishments of large size
structure exchange constructions, such as core shroud
replacement construction, and periodical inspection
during plant operation, Hitachi-GE Nuclear Energy,
Ltd. “Hitachi-GE” has continued technical development
for decommissioning of nuclear power plants. This
report presents the outline of Hitachi-GE’s
decommissioning technology for nuclear power plants.
In addition, taking up a field of engineering, chemical
decontamination, cutting and dismantling, radioactivity
measurement and waste treatment for decommissioning,
this report describes outline, characteristics and

development status on each technology.

Current status and prospects of low-and-
intermediate level waste management in Korea
Korea Radioactive Waste Agency
J. RANDEC, No. 50 (Sep. 2014), page30 ~ 35, 2
Figures, 3 Tables
This paper describes current status of low-and-
intermediate level waste (LILW) management in Korea
and its prospects . In Korea, LILW will be disposed in
Wolsong LILW Disposal Center (WLDC) in Gyeongju-
city by Korea Radioactive Waste Agency (KORAD).
KORAD has completed construction of the LILW
underground facility in June 2014, and has been

preparing for the operation by the end of 2014. As the

— iii —



measure of LILW management needs to be made
considering the new classification and generation of
decommissioning waste, KORAD plans to construct a
shallow land disposal facility as the 2™ phase and a
landfill facility as the 3™ phase.

Progress on management business system of
LLW generated from research and industrial
nuclear facilities
Tatsuo IZUMIDA
J. RANDEC, No. 50 (Sep. 2014), page36 — 42, 6
Figures, 2 Tables
RANDEC has been studying a management business
system of LLW (Low Level Waste) generated from
research and industrial facilities since 2008. To
examine economical problems, the income and
expenditure of LLW treatment business was
simulated. As a result, raising method of the funds which
is required in preparatory stage of LLW treatment
business is an obvious issue to carry out as public utility

works.

Current landscape of decommissioning in
Germany
— Influence of Fukushima Daiichi NPP accident —
Franz BORRMANN
J. RANDEC, No. 50 (Sep. 2014), page43 ~ 50, 5
Figures, 1 Tables
Decommissioning landscape now in Germany might be
another aspect, without the Fukushima Daiichi nuclear
power plant (NPP) accident. Influence to the German
atomic energy policy had to be indespensable, due to
enforced decommissioning of NPPs and discontinuation
of their life-time extension. The phaseout of nuclear
energy utilization in Germany, not eliminated yet
through Fukushima, causes the accelerated energy
trnasfer which must be influenced in income of power
supplies and at the same time decommissioning of their
facilities. Independent on Fukushima, disposal problem
of radioactive waste in Germany is to clarify.
Commencement of KONRAD disposal facility for non
heat generating waste is delayed and the new initiation
of process to search for disposal facility of heat
generating one gives in decommissioning circumstance

of Germany a new impulse.
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Release of waste facilities area from radiation controlled areas
under decommissioning of the Musashi Reactor

Ishi Mitsuhashi, Takafumi Uchiyama, Tetsuo Matsumoto, Tomio Tanzawa
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The Musashi Reactor was permitted for construction of a research reactor by competent authority in
October 1959. After first critical was established in January 1963, the joint utilization of the reactor for
universities was started. The reactor had been used for many researchers and students. The reactor had been
operated with aluminum clad fuel elements until March 1985, and stain-less steel clad fuel elements until
December 1998. After the reactor was stopped during a long time, it was decided to be decommissioned in 2003.

Measures of stopping reactor operational function, reactor control system and cooling system were taken.
With regard to the disposal of spent nuclear fuels, delivering the spent fuel to USDOE were completed. All
function of the liquid waste system was stopped. After the liquid and solid radioactive waste systems were
dismantled, the waste facilities area was released from the radiation control areas. This report presents the

release of waste facilities area from the radiation control areas.

kD HRERTORY: 28T (Atomic Energy Research Laboratory, Tokyo City University)
k% D BKYE R (Institute for Atomic Energy, Rikkyo University)
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Fig. 1 Placement of reactor facilities including waste facilities
area before dismantlement
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Table 3 Changed contents and reasons of dismantling waste
facilities
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- [ e e
Fig. 2 State of waste facilities area before dismantlement
(upper) and after (lower)
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Fig. 3 Renewal of liquid radioactive waste disposal system in
radioisotope laboratory (upper: dilution tank, lower:
operation control board)
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Table 5 Measurement results of 1cm dose equivalent and con-
tamination density (counting rate) at representative
points inside and outside the former waste facilities
area, and at 4 background points in the site
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Pyro-hydrolysis treatment technology of the ion exchange resin
by pebble-bed pyrolysis reactor

Masanori Kanda, Susumu Matsuzaki, Georg Bréahler, Rainer Slametschka
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Treatment method of spent ion-exchange resin and sludge for sub surface disposal, such as from reactor
water clean-up system and from fuel pool cooling cleanup system, is unestablished even now. However, such
technology is essential task because increasing the volume of these wastes from decommissioning is
unavoidable problem. Due to the solutions, NGK INSULATORS, LL'TD (NGK) has successfully developed and
confirmed that pyro-hydrolysis can treat these waste. This treatment technology, which is based on pebble-
bed pyrolyser in nitrogen atmosphere by NUKEM Technologies GmbH, has been improved with superheated
steam.

This report describes that overview, characteristic and examination result of the treatment technology for

such resins with pyro-hydrolysis.
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Fig. 3 Mechanism of ion exchange resin treatment
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Table 2 Content of simulated resin pyro-hydrolysate after

treatment
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i H 0. 44% 1.1%
% N 0.06% 0.23%
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& B 0.10% <0.01%
5 Cs 2.0% 0.54%
B | re0, — 65%
cl <0.01% <0.01%
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Fig. 9 Pyro-hydrolysate

LK oy AL & B L1 R o S AL oD i
& UTC, WA I & 7 — ) ARSI S
i (FT-IR) Tl U 7=, 4 PWR il FH 5
& F N EUIK Sy R U 7= UBR A B o FT-IR
EREH A Fig. 101287,

B (BEEBWREWEIL) 1212, 4 AV
IR D XV ¥V BER C-HAE A 1T 9~ 5 R
22N E — 7 3Bl Tinsn, -, #
IMARSHRREIZ & 0 A X ¥ g A Ak F DX
VY VR C-HMA I & 4, BRI O
Cid A & v fiisHsk DA RETIE A <. R
FRTFE U THHET S EHEETE S,

WEEPWREE A i S

S T T =d
2000- 2500 | FER A FE e e

1040, 1000<m *
E80, FO0 !

Fig.10 FT-IR chart of resin and pyro-hydrolysate (simulated
PWR resin)

X 72, WBAERYIO & A F F 2 VMRS EIE
0.008 ng-TEQ/gDIEAMET & - 7=,

(3) HSrERR £ MERE

Bl S BIIE IZWR I L 72 Co U CsiE. 7 4
B LD A ZALBER TR PR AE DL & 7%
D, 74 LETHRETESZ L &ML,

CslZx{4 % DF % Table 31Z/89

Table 3 Decontamination factor (DF) of Cs

REEPWRERFHE | REBWRERZMH AR
Cs >2.5X10° >3.0X10°

(4) BMAKS ik GE

(a) PEINL

(HEWE % 5 7 BHE S BIIR O WER (F
T4 NX—2) 1, FHEEPWR 5 HFEBHE TH94% .
il BWR i FH A BHIE THIS2% T 5., Lh L,
BIERER TR CTH 5K R, KEFOILRHN TD
WEREZENT5L98~99%TH 0, (TEWE%E
WL TZe A o s i & U Cidla %
DIWEHFETH 5, . LiSBISHERITR O
KO E LA L LSO U THLPRAE sl 12 7%
35720, K KOBEROKERIZE0%FEE T
bHb, TOMDONEWE S WP E RPN T %
23, CHTAERA BN 2 35 ¢4, Pk 0 2 QWA
IZRAT L 72,

e PWR i Fl A BRI D ~ 235V 2 %
Fig. 111213,



TaAIy Y a =YW $505 (201449 H)
ARES
) SRR [ A
P T
28 depg |
c | 1akg L] T T
W Cs = Jmg Cs < 15 mg
B CLIT L | J
| m DET g 18kg HEE
gle! aTw | C | noTiig 0%
s . E H | noolig Lk
Li L=k =1
. 4 M I:IIII1II\.B =
B i i— o LT TS 3%
|8 | g | & £48 g &1 Li;50,
L | cs | oseaip | T T - ELTHE
Ol e o | 20 | omeng -
el e | oo .
B (e | nmsg -
Q| cpp0ig | =%
Fig. 11 Mass balance of pyro-hydrolysis treatment (simulated PWR resin)
(b) Frfig2d)

LitHFRZ & % L1BHHE O BN K 53 i 25 8) 0 38
D& % Fig. 121287,

I DI ARG B 5 THEEFIRIH & LT
BARMENT\B A, BRYEIZE 2 7207 DOl
Al UCLIOHARME T3, Lild s F4 ~
BIED 2Lk Vv HICHEF S TR D . 2K i
JLPRIZ &0 LinSO.& U CREAE RN 15T 5,
—J. LidfExhtngne , BIgkRcED

SIZEUINAK S RALEEIZ X ) SOx & 5 D PEH 2RI
BT 1%,

RmLEE
“CH,-CH-CH;-
F;-J‘ [fEMErtil]) (=]
Qg\“ + HO = + HEHA
{=team) S0
+H
<CH=CH-CH;-
£ F L300 (i)
+ HO e = +  HRHA
[=keam) Li,50, S0

JLi

Fig. 12 Comparison of decomposition between raw resin and
simulated PWR resin

5. BIEEE

LS % 2K 7 i L EE U 7= g O % Fdi 28 812
’)L‘“(%a’xj_%)

RIML =% ZHRML 724 A v 2 ltig &2 58
TP T CHZFWEE U 7200 . R D Rz LA
N DFRATZE % Table 412787,

7R AL BT 1213 C-14 e O 1-129 (1-125T
KA BIEEGFHELTE 5T, wRABIC kb
HKUEO R EZ 7T %72, C-143H K
Ehe (v 2 vBEiH) ROEEEE (RS b
Vo L &MHH) OWTIhORNETEREORER%E
572s —F. Co-60 U Cs-137%D Z DD Fxfd
SRR B 2R A5 2 & AR L 72,
DI EOKERY S | 52 P B~ D %1 O 5 AT
i, C-14KXUT-129TIFPRFIIIZ 1 %, Co-60M
V' Cs-137% D Z O Ath D ¥4 T132100% & GFAfifi L
7z

AAERIZERFHRICT T 2R TH 5 5,
NRTa XA TH BT k&04zu)®vzn7
Y ARERN S | MBI XU I B BUINAK oy
fRALFEIZ B W C A RGO RAE O N D & X
%,



Journal of RANDEC No 50 (Sep. 2014)

Table 4 Remaining rate of nuclide in pyrolysate
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Nb-94 (Cold Nb) 100%
Tc-99 84-88% 100%
B 0.40-0.44% 0
129 (1125) e
Cs-137 90-91% 100%
_ 85-87% 0
Total-a (Am-241) 100%
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D & D Technology of Hitachi-GE Nuclear Energy for
nuclear power plants

Masato Oura, Ryoji Obata, Ichiro Kataoka, Hideki Yamai

TosToToToToTTTSTOoTSTSSD

HV.GE =2 — 7UT-IT> RS (BUF THALGE &FR$) (& B IRE RO AR I & |

B 75 ¥ MZB T 2 EMRAES Y 270 FIRE THZ XU &4 25 KBS THOFERz & &1,
T3 R @%mﬁ%&m%% RO MATHYS, ARETIE, HY.GEDJR T IFREERIZH % 5
IEFEENOISEIN M E 2 |G § 5, &b, MBS LT3, =2 v =71 v 7 - LRS- Yl - 1K
SHREMIE - BRI O B 2 D B, S8l B o, R & Riiok o NSRRI & Al g 5.

Based on the achievements of construction of nuclear power plants, the accomplishments of large size
structure exchange constructions, such as core shroud replacement construction, and periodical inspection
during plant operation, Hitachi-GE Nuclear Energy, Ltd. “Hitachi-GE” has continued technical development
for decommissioning of nuclear power plants. This report presents the outline of Hitachi-GE’s
decommissioning technology for nuclear power plants. In addition, taking up a field of engineering, chemical
decontamination, cutting and dismantling, radioactivity measurement and waste treatment for

decommissioning, this report describes outline, characteristics and development status on each technology.
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(Nuclear Power Business Development & Management Division, Hitachi-GE Nuclear Energy, L.td.)
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Fig. 1 Possible Hitachi-GE’s contribution to decommission-
ing of nuclear facilities
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Fig. 3 3D visualization of dose rate and a waste container
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Fig. 5 Calculated crane rigging path
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Fig. 7 Evaluation process of secondary contamination
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Fig. 9 Decontamination instruments
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Fig. 10 Electrical Discharge Machining (EDM)
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Fig. 11 Waste package inspection system
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Fig. 16 Radiation measurement performance
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Current status and prospects of low-and-intermediate level waste
management in Korea

Korea Radioactive Waste Agency
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This paper describes current status of low-and-intermediate level waste (LILLW) management in Korea and
its prospects . In Korea, LILW will be disposed in Wolsong LILW Disposal Center (WLDC) in Gyeongju-
city by Korea Radioactive Waste Agency (KORAD). KORAD has completed construction of the LILW
underground facility in June 2014, and has been preparing for the operation by the end of 2014. As the measure
of LILW management needs to be made considering the new classification and generation of decommissioning

nd

waste, KORAD plans to construct a shallow land disposal facility as the 2™ phase and a landfill facility as

the 3™ phase.

. clear power generation program has produced a
1. Introduction C e : .
significant amount of radioactive waste, and the

amount of waste is steadily growing. Because the

Since the initial introduction of nuclear power
to Korea in 1978, nuclear power industry has
grown rapidly. At present, there are 23 operating
reactors in 5 nuclear power plant (NPP) sites in
Korea, and as the demand for domestic electricity
increases, the demand for more nuclear energy
will grow. According to “the 6™ Basic Plan of
Electricity Supply and Demand”, total 34 reac-
tors will be in operation by 2024. This large nu-

radioactive isotopes are widely used in various in-
dustries and reactors are to be decommissioned
from 2020’s, generation rate of radioactive waste
from will be also increased. Approximately
130,000 drums (200 £ /drum) are generated to
date, and they are safely stored under control of
generators or Korea Radioactive Waste Agency at
the moment.

In accordance with the fundamental principle of

* . Korea Radioactive Waste Agency 89, Bukseongno, Gyeongju, 780-050 Korea
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radioactive waste management recommended by
TAEA, the radioactive waste management measure
was approved by the 249" Atomic Energy Commis-
sion (AEC) in September 1998. In this measure
these is a declaration of the basic principles that
radioactive waste management should be under
government responsibility, safety is a top priority,
radioactive waste generation should be minimized,
and the site selection process should be transpar-
ent, and finally, the principle ‘polluters pay’
should be adopted. At the same time, it was also
decided that low-and-intermediate level waste
(LILW) disposal facilities could be near surface
or underground type, which would be constructed
in phases with the total capacity of 800,000 drums
while the 1% phase facility would accommodate
about 100,000 drums.

In December 2004, the 253" AEC approved
that LILW disposal facility should be built in ad-
vance and the measure of spent nuclear fuel man-
agement would be established under national

consensus considering the national policy and the

results of research & development. On the basis of
the decision of AEC, in November 2005,
Gyeongju-city was designated as a candidate site
for LILW disposal facility by the local referen-
dum held in 4 volunteer regions.

In order to enhance transparency and confi-
dence of radioactive waste management and to
manage radioactive waste in safe and effective
ways, the Radioactive Waste Management Act
was legislated in March 2008. Based on the law,
Korea Radioactive Waste Agency (KORAD) was
founded in January 2009, and the generator and
the implementer were hereby separated.

KORAD completed constructing the LILW un-
derground facility in Wolsong located in the out-
skirt of Gyeongju-city in June 2014, and has been
preparing for the operation by the end of 2014.

In this paper, current status of LILW manage-
ment in Korea is introduced and its prospects will

be also anticipated.

Table 1 The volume of LILW stored at each facility

Facility Capacity (drum) Stored (drum)
Kori 50,200 41,807
NPP Hanbit 23,300 22,523
operational Hanul 18,929 17,144
waste Wolsong 13,240 9,921
Shin Kori 10,000 476
Sub-total 115,669 91,871
RI waste storage 9,750 3,193
Non-NPP KAERI* 39,438 20,595
waste Kepco-NF ** 8,900 7,037
others — 789
Sub-total 58,088 31,650
Total 173,757 123,521***
* Korea Atomic Energy research Institute
* ok Korea Electric Power Corporation-Nuclear Fuel Company

% %k %k Total volume of LILW generated to date is 127,764 drums including 4,243 drums temporarily stored at the receipt & storage building of

KORAD in Wolsong.
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2 . Current status of LILW management

2.1 Classification of radioactive waste

Radioactive waste is defined in the Nuclear
Safety Act as radioactive materials, or substances
contaminated by them (including spent nuclear fu-
el) that are subject to disposal”’.Under existing
classification in Korea, radioactive waste is cate-
gorized into two types, low-and-intermediate level
waste (LILW) and high level waste (HLW). While
HLW is the waste that has more than 2kW/m’
heat dissipation rate and 4,000Bq/g concentration
of a -nuclide with more than 20 years of half-life,
LILW means the waste excluded from HLW?Y.
LILW generated from NPPs are stored at reac-
tor site and RI waste are stored at RI storage fa-
cility under control of KORAD or generators’ own
facilities. When LILW disposal facility in Wol-
song starts operation, KORAD will transport
LILW temporarily stored at each facility to Wol-
song for permanent disposal.

2.2 Generation and management of LILW

Since Unit 1 of Kori site started commercial op-
eration in 1978, the volume of LILW from NPPs
has been growing. In addition, the annual rate of
RI waste generation is also rising as radioactive
isotopes are widely used in various areas such as
industries, hospitals and institutes. As of the end
of June 2014, 130,000 drums of LILW are gener-
ated so far (Table 1).

KORAD will dispose of 5,000 ~ 10,000 drums
of LILW per year to the disposal facility in Wol-

song after receipt from generators.

3. Overview of Wolsong LILW Disposal Center (WLDC)

3.1 Site selection of LILW disposal facility
Korea made great efforts to select the site for
LILW disposal facility for 19 years since 1986.
Although various approaches for site selection
process were adopted and entities for site selec-

tion were changed several times from 1986 to
2004, site for LILW disposal could not be decided

Fig 1. Arial view of WLDC

Surface facilitics

Shallow Land
disposal facility

Envircnmental-
friendly complex
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Table 2 New waste classification of IAEA 20094

LILW Classification
Disposal method
Existing classification New classification
Exempt Waste, EW Exempt Waste, EW Clearance
VSLW Clearance after storage decay
VLLW Landfill Near Surface Disposal
LILW
[JShort lived waste LLW Engineered Near Surface Disposal
[JLong lived waste (~ 30m underground)
LW Engineered Geological Disposal
(tens to hundreds of meters underground)
Deep Geological Disposal
HLW HLW (more than hundreds of meters underground)

In Korea, amendment of radioactive waste classification is recently going off for safe and effective management of radioactive
waste according to IAEA's recommendation. In December 2013, the Nuclear Safety & Security Commission (NSSC) approved the
new classification which breaks down LILW into VLLW, LLW and ILW. Afterwards, the nuclear safety act and other related No-
tice was amended to reflect the decision of NSSC in September this year.

due to the lack of social acceptance. Accordingly,
the amendment of radioactive waste management
measure was approved at the 253 AEC in 2004,
and the special law on support for hosting region
was legislated in the following year. In November
2005, Gyeongju was designated as candidate site
for LILW disposal facility in the result of the lo-
cal referendum carried out at the 4 volunteering

regions (Gyeongju, Gunsan, Yeongduk and

Pohang)

3.2 Composition of WLDC

The gross area of WLDC is about 2,100,000m?,
and its disposal capacity will be 800,000 drums
conforming to the approval of the 249" AEC.
WLDC consists of surface facilities and disposal
facilities. Surface facilities are composed of in-
spection & storage building, radioactive waste
building, power supply building, waste water treat-
ment building and laboratory, etc. LILW will be
disposed of at disposal facilities. Starting from
January 2006 when construction of the 1% phase of
disposal facility launched, the disposal facilities

will be constructed in phases (Fig. 1).

3.3 Construction of WLDC
The 1% phase disposal facility has been con-

structed from January 2006 and will be operated
next year. Underground disposal facility consists
of 6 silos for waste disposal, operation tunnel for
waste transport, construction tunnel, and entrance
shaft for entry and inspection. Six cylindrical si-
los are 23.6 meters in diameter and 50 meters in
height, located 130 meters below sea level. Each
silo can accommodate 167,000 drums so that total
capacity of the 1% phase disposal facility is
100,000 drums of LILW.

4 . LILW management plan

4.1 New classification of radioactive waste

In 2009, a new classification of radioactive
waste was created by which radioactive waste is
now sorted into six categories (i.e., high level, in-
termediate level, low level, very low level, very
short lived and exempt waste). This classification
was recommended by the TAEA, taking account of
disposal options by half life, radioactivity and
various types of radioactive waste (Table 2).

In Korea, amendment of radioactive waste clas-
sification is recently going off for safe and effec-
tive management of radioactive waste according to
TAEA’s recommendation. In December 2013, the
Nuclear Safety & Security Commission (NSSC)
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approved the new classification which breaks
down LILW into VLLW, LLW and ILW. After-
wards, the nuclear safety act and other related no-
tices were amended to reflect the decision of
NSSC in September this year.

4.2 LILW disposal plan according to the new
classification

According to the IAEA’s recommendations on
radioactive waste, many member states, including
France and Japan, have classified waste into more
detailed level and improved efficiency by reducing
disposal costs, which is lower than Korea. Thus,
as radioactive waste comes under LILW or HLW
under existing classification system in Korea,
many issues remain to be solved. For example, the
disposal cost will be increased when VLLW is dis-

posed of in an underground silo or a shallow land

#5045 (201449 H)

Table 3 Disposal options* by waste categories in Korea>5

Waste category Disposal options
EwW Clearance
VLLW Near Surface Disposal or Deep Geological Disposal
LLW Near Surface Disposal(except Landfill) or
Deep Geological Disposal
ILW Underground Disposal or Deep Geological Disposal
HLW Deep Geological Disposal

* The NSSC Notice stipulates that there are two disposal options
of radioactive waste, near surface disposal and deep geological
disposal. Near surface disposal falls into one of three types, under-
ground disposal, shallow land disposal and landfill.

disposal facility, both of which cost relatively
high even if VLLW can be disposed of in the land-
fill facility.

In order to reduce the disposal cost and im-

prove the efficiency of WLDC, radioactive waste
should be reclassified into HLW, ILW, LLW and

Fig. 2 Safety system for WLDC

Safety Principle
Strategy& Safety objectives Regulatory framework
B Safety strateqy International guidelines
Technological and scientific knowledge
Site characteristics Systern description
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Decision-making after checking the compliance with safety objectives
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VLLW as recommended by the IAEA. Subse-
quently, different disposal options could be ap-
plied to each waste category based on risk-graded
approach. In other words, an adequate level of
safety can be achieved by disposal of each type of
waste into different types of facilities by radioac-
tivity (Table 3).

In this regard, KORAD planned to construct the
shallow land disposal facility as the 2™ phase pro-
ject of WLDC. At the same time KORAD is mak-
ing an effort to construct the landfill facility in
WLDC as the 3™ phase project of WLDC as well.

5. R&D on LILW management

In order to assure generic safety of disposal fa-
cility, KORAD established the safety system, con-
sisting of ‘strategy & context’, ‘assessment basis’,
‘safety assessment’ and ‘compliance’, as well as in-
tegrated program of safety case (Fig. 2).

In particular, KORAD has implemented R&D on
technological and scientific assessment basis. The
assessment basis falls into 3 areas: waste package,
site characteristics and disposal system descrip-
tion, including understanding of disposal system
and evaluation of facility behavior.

It is expected that continuous R&D on assess-
ment basis will contribute to raise the optimiza-
tion, robustness and demonstrability of disposal
facility. Consequently, the uncertainty of disposal
facility would be decreased and the generic safety
would be enhanced in the end.

6. Conclusion

KORAD has made efforts for safe and effective
management of LILW. The underground disposal
facility of WLDC has been already completed and
will be in operation after thorough preparation.
As the measure of LILW management needs to be
made considering the new classification and gen-
eration of decommissioning waste, KORAD plans
to construct the shallow land disposal facility as
the 2™ phase and the landfill facility as the 3
phase.

KORAD has also concentrated on R&D to se-
cure the safety of disposal facility. Thus, the mis-
sion of KORAD, protection of human being and
environment from radiation risk of radioactive

waste would be achieved.

Reference

1) The National Assembly, “The Radioactive
Waste Management Act,” (2013) (in Korean).

2) The National Assembly, “The Nuclear Safety
Act,” (2014) (in Korean).

3) The National Assembly, “Enforcement of the
Nuclear Safety Act,” (2014) (in Korean).

4) TAEA, “Classification of Radioactive Waste,
GSG-1,” (2009).

5) KORAD, “Analysis for the plan of effective
operation LILW disposal facility,” (2012) (in
Korean).



N,

a3y v a =V 505 (20144F-9 H)

T

ol

N

hit

Progress on management business system of LLW generated from
research and industrial nuclear facilities
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RANDEC has been studying a management business system of LLW (Low Level Waste) generated from

research and industrial facilities since 2008. To examine economical problems, the income and expenditure

of LLW treatment business was simulated. As a result, raising method of the funds which is required in

preparatory stage of LLW treatment business is an obvious issue to carry out as pullic utility works.
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Current landscape of decommissioning in Germany
— Influence of Fukushima Daiichi NPP accident —
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Decommissioning landscape now in Germany might be another aspect, without the FukushimaDaiichi nuclear
power plant (NPP) accident. Influence to the German atomic energy policy had to be indespensable, due to
enforced decommissioning of NPPs and discontinuation of their life-time extension. The phaseout of nuclear
energy utilization in Germany, not eliminated yet through Fukushima, causes the accelerated energy trnasfer
which must be influenced in income of power supplies and at the same time decommissioning of their facilities.
Independent on Fukushima, disposal problem of radioactive waste in Germany is to clarify. Commencement
of KONRAD disposal facility for non heat generating waste is delayed and the new initiation of process to
search for disposal facility of heat generating one gives in decommissioning circumstance of Germany a new

impulse.
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RANDEC

Radwaste and Decommissioning Center

RANDEC contributes to establishment of generic
nuclear energy backend technology in Japan. The
following works are currently intensively involved:

The establishment of business work of consignment,
store and process of radwaste from domestic
research, industrial facilities etc. for disposal.

The research and development of nuclear facility
decommissioning technology and radwaste treatment
as well as disposal.

The study on decontamination and environmental
restoration of ground in Fukushima and Kanto area.

The dissemination and enlightenment of backend
research and development results, and training.

RANDEC works for advancement of science and
technology, and sustainable environmental cleanliness.
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