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A Structural Analysis and Concrete Strength
Presumption using Synthesized Digital
Soundwave (SDS Method)

Toru HARA
J.RANDEC, No40 (Oct.2009) page2~10, 13 Figures, 3
Tables

In the dismantling process of the nuclear
installation, it is important to manage and maintain the
functions of buildings and structures as preventing
from dust diffusion and radiation shielding to the
outside facilities in the same way as in-service period.
Preliminary information about location of embedded
pipes inside concrete structures makes easy decision
of operating plan to dismantle the building and
structures.

There are various techniques to inquire the inside of
concrete structure. Our company successfully uses the
Synthesized Digital Soundwave (SDS method) to
measure the underground crack depth, tube location
and presumption of the strength of concrete structures.
This paper provides an overview of practical examples
of the above-mentioned field using our SDS method.

Decontamination Technology Examination for
Decommissioning of Research Reactor
Tadashi MURAKAMI, Kawata NORIO,
Norikazu HIGASHIURA
J.RANDEC, No40 (Oct.2009) pagell ~22, 14 Figures,
5 Tables

The decontamination test was carried out using
contaminated test specimens taken out from an actual
plant with a goal of ‘“reducing radioactivity
concentration of dismantled parts in less than
clearance level (C/L)” in the decommissioning
process of research reactors. For this purpose the
decontamination test about mechanical method using
wet blast and chemical method by organic acid were
conducted on the test specimens which were gathered
from the main steam, feed and condensate water and
clean up water systems of “Fugen”Decommissioning
Engineering Center, Japan Atomic Energy Agency.

According to the test results, the decontamination
on the specimens of the Main steam and Feed and
condensate water system which were relatively lower
radioactivity concentration were completed by both
decontamination methods respectively and the
radioactivity concentration after decontamination test
decreased less than C/L. But the test results showed
that in the case of the clean up water system, relatively
higher radioactivity, the radioactivity concentration
after decontamination was higher than C/L, an
achievement satisfying C/L was difficult with the
above both decontamination methods.

Full System and Segmented Parts Decontamination
Techniques Used in Decommissioning of Reactor

Yasuhiko MIYASAKA
JRANDEC, No40 (Oct.2009) page23~ 35, 10 Figures,
6 Table

Decontamination is to reduce radiation exposure for
workers during restoring components/systems and
decommissioning. Decontamination techniques can be
classified into several different ways depending
decontamination process, e.g. chemical, mechanical,
electrochemical, etc.

The techniques used in decontamination for
decommissioning purposes have two main differences
in comparison with comimon in —service
decontamination techniques.

- The techniques can be allowed to effect the
integrity of the base materials. This is because, in
principle, the component or system will not be
served.

- The techniques should generate the minimum
quantity of secondary wastes.

This report describes an overview of the large
component/full system and the segmented parts
decontamination techniques used for
decommissioning in the nuclear power plant.

Recent experiences of the dilute cyclic oxidation
reduction decontamination processes e.g. CORD and
DFD methods are extensive and the processes are

commercial base, Blasting is a very effective

— il —



decontamination method that is widely used to steel, zirconia, dry—ice pellet, etc..
segmented parts. Typical abrasive media are alumina,
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In the dismantling process of the nuclear installation, it is important to manage and maintain buildings and
structures which prevent the radioactive materials dispersion and keep the sealing capability in the same
way as in-service period.

Preliminary information about location of embedded pipes inside concrete structures makes easy decision
of operating plan to dismantle the building and structures.

There are various techniques to inquire the inside of concrete structure. Our company successfully uses
the Synthesized Digital Soundwave (SDS method) to measure the underground crack depth, tube location
and presumption of the strength of concrete structures.

This paper provides an overview of practical examples of the above-mentioned field using our SDS
method.
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Fig.6 Test Piece
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Table 3 Result of Measurement

EAXEE
Hlma#H | RMEQ| RED [ B:ZFH =33 8| #Him i R B R
424.3 103. 3 4107 6. 0:8 4110 e
424.3 106. 9 3969 5 138 3970 ¢
[
Z AR RESE |SARETE | 4BRBHEHE
et | RED | MED | RERR | 520 | FE2O
| 300 345 86.8| 3456 | 3975 6. 08 3980 28.5
300 370 96.3| 3115| 3842 3927 3930 279
300 370 89.5| 3352| 4134 2138 4225 4230 31.8
300 370 114.1] 2629 3243 3314 3310 19.7
305 355 100.3| 3041 3539 3638 3640 24.0
305 355 97.4| 3131 | 3645 1.5:8 3747 3750 25.5
305 355 99.9| 3053 | 3554 3653 3650 24.2
oo M A HERE S 5 72 O sl 2 J2hE L 72, ET 5, BIEMIZ3ADOTIET S,
(1) Fvh&BERSE Q-5 R S
2.3D8HE L Y AND T RESETIHT FTCICHRERIFIBE S IE SN Tns 28, Z
b5, TTICRMOREE (FfGE %K) Toz NP/ AR B ST Y5 R N A
THEIZEDBERMOFENT -2 08355728 ()R - 5 ST R

WREEOEE2» S DWW S P OME e £ DM
AR ay ) — PO 2 EE L, BE &

M KR LLAY OB NE A A
95, SROEEEEHE & AREEBLIATOE I

DAEFE O ERGER 7 OEB|IFRNIZH Y 35,
KRGO A & BB 6 R EHI DL, &
A 6 LA T AT AN 2 R BB OO B EE A3 HE
ETES, Fig8IZZE A F&/1 T,

() LR F (Fig.8 22Ha)
D e
xf%&&éﬁiﬁﬁi’(ﬁa@ﬂfﬁﬂ& ERE RV %
SWRES N, BE: V., BEFHRE T, FH¥E: S
@ @ @ =
T —al I
W Wi T mx we " e wa ‘
HE s 1 %E s 2 ME: s 3
BE: v BFE . v2 ¥ v3
FMEER ¢ ¢ 1 FARR  t 2 BN t 3
B EES=w
FLARMIET-(t1+12+13) /2=t
o THEE=w/t =

EEEERXEY s ELTERHOND,

Fig.8 Distribution Map of Penetrating Time (super sonic)

QD YL L WIE L 7258 5, i & s
DRI (Fig.9) #kw 5.

(O T 58 5 5 Al

RO T TERED T — & 2> & Wi 5 1610 BEA]
DEEEET A EMER T %o Z AUTIIERRRIE D 75 1
& (Fig.10) ZBFHIL T, a 7234 Tk
W OB ERE AT L T3,

QBRI (R BI) ZEeEE L
il & EEOMBBA (Fig.9) 7 & BRIE & Eik1c
FH L B E BNEERFN A KD B .
(Fig.8Msl, s2, s325vl, v2, v3& ke, &
5ITtl, 2, 3% KD 5,)

(O i {5 3F P ] 38 Y
BEE AR E R 2 5
B béﬂ%’?ﬁ B O KR % L T 5
D4 B L
ifﬁ’é‘ﬁﬁ@@;@ﬂ%lﬁ&:%@ﬁé (JE&) »b5
TREMOTHEPEEND, ZOGA. FEEEMRIZ
Ze g EREEH & A L T B,
(@)% e i ok o L MY
KGR R A RHBRIC S TiId D, Wz R
Bo

OOFE B EA R & 1

Aty



FaA3I v g YR 405 (20094210 A)

w2
=R - 5 EZ tEHERE
3.00 +
2.50 -
y = 0.9078x -0.9952
2.00 - B = 0.9833 * ERTF—AMD
K T-+EREHE
1.50 =
— fREED
1.00 - = @fssE (GRR)
0.50 -
0.00 T : -
0 1 2 3 4 (x1,000m/sec)
Fig.9 Conversion Equation (sound speed/strength, concrete wall)
ALY
xS BlsEELE
2.00 —m—————— — —
1.80 -~ —
1. 60
1. 40 & ERT 405
1.20 ReOT-EE L
|
1.00 : - ,
00 L - = BELO
0 60 4 y = —2E-06x?+0.002x + 0. 897 f,ﬁﬁ%ﬁﬁ
040 L R2=0.925 - 7AmE
0.20 - - —
0.00 +—— — : -
0 500 1000 1500 2000 (REMNLDRE :mm)

Fig.10 Conversion Equation (sound speed/strength, surface of wall)

(ORE) LR & 3& e i P B A B BR
FECHE R A 6 | BEELPEY ER & SRR ER5R I DA
B (Fig.11) AR -EDERT,
ZDAMD 5B/ 6 N/ KEHEE OREIL, DR
T ® 5 ERE» SHRALL 722 7 D5 &l
DEDTH -7, 2.6 EERTHEERE
H 5 BERTOUEE FOFAL R (Fig13) %
AT, BUGIIH 2 EEDOER T, FAEEAR4A <

DITRDFHEERS, RONE2R 7 7 92, P b
Wi & S TEEERS DO R OFERRES 2 EEia v 7 ) — b
AT, 779 nMmidEREEEE»s, £
DMZSDSEFIRAIE THRONZT -2 Th 5,

2.5 A7 - EAZHRE

Fig 123 KR EATEAR b v 2L EEETIE
DHERED LA —ELREETH S, 'L —

BT VRIS L ->TED, WEAKOUE W
HTHot-y TATZ7IbETAY Y — FAbY



Journal of the RANDEC No 40 (Oct. 2009)

- 5 & L AHES

//K, ® HET—AMS

RevT-+aRE1E
__ ‘EEAED

fRizaE Al (AEREEC0)

TR
KBERF R

2. 50
2.00 d

y = 0.7304x —0. 5957
| 50 R2 = 0. 0452
1.00
0. 50
0. 00 . . - S

0 1 9

4 (x1,000m/sec)

Fig.11 Sound Speed/Strength Conversion Equation (surface of wall)

Fig.12 Result of Total Measurement in 3D Pictures
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The decontamination test was carried out using contaminated test specimens taken out from an actual
plant with a goal of “reducing radioactivity concentration of dismantled parts in less than clearance level
(C/L)" in the decommissioning process of research reactors. For this purpose the decontamination test
about mechanical method using wet blast and chemical method by organic acid were conducted on the test
specimens which were gathered from the main steam, feed and condensate water and clean up water
systems of “FugenDecommissioning Engineering Center, Japan Atomic Energy Agency.

According to the test results, the decontamination on the specimens of the Main steam and Feed and
condensate water system which were relatively lower radioactivity concentration were completed by both
decontamination methods respectively and the radioactivity concentration after decontamination test
decreased less than C/L. But the test results showed that in the case of the clean up water system, relatively
higher radioactivity, the radioactivity concentration after decontamination was higher than C/L, an
achievement satisfying C/L was difficult with the above both decontamination methods.
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Fig.2.1 Basic Performance Test for Carbon Steel
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Full System and Segmented Parts Decontamination Techniques Used

in Decommissioning of Reactor
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Decontamination is to reduce radiation exposure for workers during restoring components/systems and
decommissioning. Decontamination techniques can be classified into several different ways depending
decontamination process, e.g. chemical, mechanical, electrochemical, etc.

The techniques used in decontamination for decommissioning purposes have two main differences in
comparison with common in-service decontamination techniques.

- The techniques can be allowed to effect the integrity of the base materials. This is because, in principle,

the component or system will not be served.

- The techniques should generate the minimum quantity of secondary wastes.

This report describes an overview of the large component/full system and the segmented parts
decontamination techniques used for decommissioning in the nuclear power plant.

Recent experiences of the dilute cyclic oxidation reduction decontamination processes e.g. CORD and
DFD methods are extensive and the processes are commercial base. Blasting is a very effective
decontamination method that is widely used to segmented parts. Typical abrasive media are alumina, steel,
zirconia, dry-ice pellet, etc..

# 0 (W) W FIEE Ny 2 T v FHE#E R > % — (Radioactive Waste Management and Nuclear Facility Decommissioning Technology Center)
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RANDEC’s Capability

Radioactive Waste Management and Nuclear Facility Decommissioning
Technology Center (RANDEC) has contributed to the establishment of
decommissioning technology, and promoted the investigation on radwaste
treatment and disposal business including selection of disposal places for
radwaste from RI facilities, institutes etc.

The capability and service of RANDEC are ;

to implement decommissioning research, development
and investigation.

<

to provide technical information on decommissioning.

L 4

to train for decommissioning.

— &

to investigate radwaste treatment and disposal business
including site selection of disposal place for radwaste
from Rl facilities, institutes etc.

&

to inform and enlighten the public about decommission-
ing and radwaste treatment and disposal business.
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