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Decontamination is one of the most important technologies for the decommissioning of NPP. The purpose of decontami-
nation is to reduce the Risk of exposure of the decommissioning workers, and to recycle parts of the plant components.
Currently, there is a lack of data on the efficiency of the decontamination technologies for decommissioning. In most cases,
the local radiation level can be lowered below a regulatory limitation by decontamination. Therefore, more efficient decon-
tamination technology must be continuously developed. This work describes the practical experiences in the United States
and the European countries for NPP decommissioning using these decontamination technologies. When the decommission-

ing of domestic nuclear power plant is planned and implemented, this work will be helpful as a reference of previous cases.
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Table 1. Processes of the CORD family developed by AREVA NP GmbH

Target Applicable CORD process
Worldwide
PWR/BWR, stainless steel HP/CORD UV
Worldwide
PWR RCP internals HP/CORD
Worldwide HP/CORD D UV
Decommissioning
Westinghouse NPPs
Inconel 600-SG, FSD HP/CORDNUV
Japan
RHR heat exchangers (Cu-alloys) CORDCUV
GE NPPs
Auxiliary systems, carbon steel CORD CS UV
BWR
Systems, stainless steel with > 0.06% C HECORD 2000 UV
Worldwide CORD ALPHA

Removal ALPHA contamination

g, HP/CORD UV 7] 8] 2 @32 Al F-ol] &7 A
Aol JdAA F-2]£=24(Intergranular attack: 1GA)©] HF
A€th= Aol A ATA A Sakito] g Hrt, o] FA
A Sk HstA e & oS o] YA vhett

HP/CORD UV 7]|&¢] & 54L& a3 o] 2e A}
BEAES AA3H] A8l ofe] Wl AldF7] A&-¢] 7hs3t
o} E3], 34 949 A% E3}5 HP/CORD D UV 7]&¢]
#-g-o] 7kttt o] 71=& A8 -9 94 HP/CORD UV
7|eg ol&dte] T AbstS A AG F 71A A el
E31= WAFsS HP/CORD D UV 7]&S A}8-8Fo] 944 3]
AAE W72 A Q5715 HAISHA €k HP/CORD UV A
A71Ee 7HE T2 LRt o} A L] Al Goll=
de] 2851 ok, 53], sjAl A ol 2-83l= CORD 7]+
o] A& 71222l HP/CORD UV 7S A8 wj .t} oF
FA wfel A 3 vl w2 Al GAIE YERdTE, Table 2=
CORD 7]&& AHE-8H A28 Yefy i o},

e

3.2 94 ANAd Ad B3

Table 32 PWR 9731 ¢] A 9E7E<5 aokste] Yeh

¢l o™, ALARA(As Low As Reasonably Achievable)2} 2+¢]
A} et EHE el 2H-S A7, 8l

52

-

Demineralized CORD
water chemicals

=
NPP-System |
high dose-rate CORD UV Cydes

Carbon
dioxide

Oxidation
Reduction
Decontamination
Decomposition

NPP-System
low dose-rate
Metallically
clean surface
Activity = .
Corrosion products Demineralized
Mn** water

lon exchange resins

Activity
Corrosion products

Fig. 3. Logistics of the HP/CORD UV process.
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Table 2. Usage of CORD family processes for decontamination prior to decommissioning

International Experience

NPP Country Year Reactor type OEM System
FR2 Germany 1986 PWR AREVA Primary loop
Grundremmingen A Germany 1989 BWR GE Recirc
BR3 Mol Belgium 1991 PWR WH FSD including SG, RPV
VAK Kahl Germany 1992/93 BWR GE/AEG FSD including SG, RPV & AUX
Rheinsberg Germany 1994 PWR VVER SG
MZFR Germany 1995 PWR AREVA FSD including SG
Wiirgassen Germany 1997/98 BWR GE FSD without RPV, 11 systems
Connecticut Yankee USA 1998 PWR WH FSD without RPV
Lingen Germany 2001 BWR GE FSD without RPV, 7 systems
Caorso Italy 2004 BWR FSD FSD, 2 systems
Trino Italy 2004 PWR WH SGs and primary loop section
Stade Germany 2004/05 PWR AREVA FSD including SG, RPV and AUX
Obrigheim Germany 2006/07 PWR AREVA FSD including SG, RPV and AUX
Barseback 2 Sweden 2007 BWR ABB FSD including RPV
Barseback 1 Sweden 2008 BWR ABB FSD including RPV
Chooz A France 2011 PWR WH SGs, pressurizer, loop sections

Table 3. Comparison of results to PWR full system decontamination|[7]

Connecticut Yankee Maine Yankee Stade Jos¢ Cabrera
1,997 1,997 5,000 894
Surface area(m?)
Inconel 929 139 12,000 2,313
Metals removed (kg) 182 307 230 234
Radioactivity removed Co-60 (Ci) 129 99 630 (total) 713.70
Resin generated (m?) 132 15.1 15.3 13.14
RCS 17.6 8.7 21.6~112 7.8~50.23
Decontamination factors
AUX 9.8 44.8 17.9 33.07

Hgshel 3431 A dol AA AT, Fg, 4= 3454 A1
g o] 2 (Flow path)E H 51l QITH7I, 318H4] Al 92

29 AIZ P AT,

3.2.4 Jose Cabrera QA&
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International Experience

Table 4. Major decontamination method

System, Pipe

Chemical decontamination

Mechanical decontamination

Decontamination before
Decommissioning

Tank, Pool

High pressure water jet

Jet

Removing the coating

Decontamination after

Decommissioning Equipment, Pipe

Electrolytic polishing

Chemical flooding

Abrasive jet

Ultrasonic waves

Foam, Gel

4. 7171 2 A E ALY &R
A% 2 ANALINEE 2A AR AL A A
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Rl7} A Aol Sohd AARRS T2 AL
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5134 A% Fo AN AG L HAE 5
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