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Abstract

A survey has carried out on metal rad waste generation, contamination characteristics
and recycling criteria for NPPs including other nuclear facilities. Particularly, NPPs
under DOE facilities and Trojan NPP have investigated. The results were that the metal
radwaste generation from every PWR 1000 MWe reactor was rich in carbon steel and
stainless steel in order in material respect. Radioactivity level was the highest in reactor
vessel of 4,160,000 Ci in structural point of view. Co-58 and Co-60, were the most
dominant radionuclides in the primary coolant system. These radionuclides covered about
80% of the whole radionuclides contributed for surface contamination. Recycling of metal
waste would have advantages on saving resources, safety for human health and
environmental effect. Furthermore it will be cost effective about more than 50%
compared with its permenant disposal cost. However to establish recycling criteria on
metal waste in korea will be rather early at this time, because there are no international
criteria on radioactive metal waste release and also the criteria of every country are

different from one another.
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¥E1. DOE A A S A9 AF9 #A7[E TAF
(7] : Oak Ridge National Laboratory, 1991)

Volumes in cubic meters

1990 1991#
FAu dAy
29 717 18350 19427
Al a A 3325 5376
A%
29 717 1223 1218
Al oA ## 2433 4381
]
29 717 15730 13029
Al uF A 3827 11110
A
29 717 35303 33674
Al oA ## 9585 20867

# Projected volumes
#Wastes from decontamination and decommissioning construction debris.
etc.(unknown percentage of metal)
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4. w5 71A 2 Ay 2 dF 2 F9McVey et al., 1981)

Activity Level

Item Quantity | Minimum (smearable)

(dpm/100cr) Maximum
aluminum generator dams 32 200000 1200000
aluminum steam generator tracks 16 5000 70000
dam clamps 100 4000 75000
stainless strongback-steam generator 4 40000 95000
stainless turn buckles 3 20000 60000
stainless braces 29 5000 50000
dam brace 1 300000 300000
NDT test equipment 10 3200 42000
probe pusher 6 1800 425000
electric pump 1 2500 25000
electric drills and grinders 48 200 45000
electric adapters 7 200 5000
large stainless shaft 1 500000 500000
1" hose * 14000 14000
welding cable * 3500 3500
electrical cord * 3000 3000
miscellaneous hand tools ok 15000
stainless generator brackets 23 17000 800000
relief valve 1 300000 300000
miscellaneous electrical equipment 32 200 3900

* record of actual feet not maintained

% drill  bits, putty knives, files, levels, hammers, channellocks, scissors, saw blades,
crow-bars, crescent wrenches, rotary hammers, wire wheels, hand saws, "C” clamps,
torque gauges, torque wrenches, 3ton chain falls, pulleys, pipe cutters, etc.
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#5. PWR 2493 73 AHs (NUREG/CR-0130)

gy B W ALs (Ci)

AP S R = A 48x10°
WALSLE FFE 7Y 2.4x10°
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v g gH] R Ed o 48%10°

2], ukg W) Ve e] 9 oY 1.1x10° (NUREG-1496)

TxE o EAEte WAl F2 9FE Fv T8 HAFLS Cr-5l, Mn-54, Fe-55,
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reinforcement steel(rebar) 2] #Als< 1.2x10° Cio]t}.
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3%6. Trojan YA WASE FH(@AAZAHA 19 F)

9 A WALS (Ch)
Reactor Vessel 6,200
Reactor Vessel Internals 4,160,000
Vessel Clad and Insulation 23,700
Bioshield Wall 830
Total 4,190,000
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3E7. dAASY Trojan PWR 9] U % 2 A

Deposited Fractional Radioactivity at Decay Times of:
Radionuclide | Radioactivity
(1 Ci/m’) Shutdown 10Years 30Years o50Years
Cr-51 53 x 10" | 24 x 10° - - -
Mn-54 80 x 10 | 36 x 10° | 1.1 x 10° - -
Fe-59 1.8 x 10° | 82 x 10° - - -
Co-58 1.0 x 10° | 46 x 10* - - -
Co-60 71 x 10" | 32 x 10" | 86 x 107 | 62 x 10° | 44 x 10*
7r-95 88 x 10 | 56 x 10° - - -
Nb-95 1.2 x 10" | 56 x 10° - - -
Ru-103 59 x 10 | 26 x 10° - - -
Cs-137 26 x 10° 1.2 x 10° | 95 x 10" | 60 x 10" | 38 x 10"
Cs-141 15 x 10" | 66 x 107 - - -
Total 23 x 10° 1.0 87 X 107 | 68 x 10”7 | 82 x 10°
ER A= YAZ A S (Reactor system) Wi A 3 2hgl FAo] 0 HFE9 W WAL
< A
8. 9AZ AU FA YA FAAPE 2959 2L F
Svstem Surface Activity Level Total
v (m' ) (Ci/m’) (Ci)
Reactor Vessel and Internals 5.7 X 10° 0.23 130"
Steam Generators 1.9x 10 0.23 4,400
Pressurizer 8.7x 10" 0.04 4
Piping (Except RCS) 1.1x 10° 0.06 60
RCS Piping 1.9x 107 0.86 160
TOTALS 219% 10° 4,800
TukabE AR e 1E9 WA S S T3 A Ege
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#9. O/H 7125 AFJE 571271 4 crud FAs (aLgd127] 1057])

-

% WA w23 (%) Az AAEH
“Co 104.00 48.00
*'Co 0.42 0.19
1. 7R *Co 99.3 454
*'Mn 19 0.8 Scraping
99 4 Ci/g ®7n 1.3 05
*Nb 9.9 45
#Sh 16 0.7
A 218 100
“Co 2.0x10" 48.00
*Co 79x10 " 0.18
2. T71'%271(B) *Co 1.8x10" 43.00
*Mn 6.1x10"° 1.40 Scraping
gl Ci/A & ®7n 6.1x10"° 1.40
*Nb 2.0x10 " 48
Sh 49x10 " 1.17
A 417x10" 100
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Safety Series 89(1988)5 wztala s ¢" 25 E W7k |9 HHAHFS 104 Sv/d (M 1ehg-
= olhez HAAGEHAEFE 1 man-Svez FASAY. f-elvtete] A dF TRk
FHFol diste] A&sta = AA AR VIEA(F7IA LA A1997-19% ARG H 7 = A

AA Ll B3 g)7ide] Felojds £9d gt = 5 dS Aotk

3%10. IAEAZF Atk WAEH 9 A A2 &9 v 2 (Ba/g)

Nuclide Sa%?t&%tgﬁzgds recolr;/l\rﬁélded Nuclide Sa%?t?%tlzizgcrds recolrﬁrl;:}glded
exemption levels Cll(ler;;‘:g:ll((‘,l(letll(();l%ll s exemption levels cllégggggétll(:‘lg]s
"H |1 000 000 3 000 %Ry - 3
e 10 000 300 127 - 30
“p 1 000 300 i - 3
S 100 000 3 000 " 100 3
el 10 000 300 151 100 30
*Ca - 3 000 12 1 000 30
ICr - 30 HiCs 10 0.3
PFe 10 000 300 pm 10 000 3 000
PFe 10 3 Ay 100 3
Co 100 30 2y 100 30
*Co 10 3 Ra+ 10 0.3
“Co 10 0.3 “py 1 0.3
Ni 100 000 3 000 “Am 1 0.3
®Kr 100 000 - Hee - 30
®Sr 1 000 300 Hpy - 30
S+ 100 3 RS - 3
Py - 300 “0p - 3
BT 10 000 300 “Np - 0.3
%cd - 300 =y - 0.3
3£10. o IAEA7F Algtst WAEL e Fd FHE dAstdt. =% #A7=9 AFZE



oAtk 22 EZ = Reactor Vessel W7 4169 Ciel WAMs S #3lth. PWR 247
U UFEEde A dFEe] F9 Co-583 Co-60°] HA WAbsolA A|ehs &
o  Z}Z} 46 %, 32 %® °F 80 %E AATT FEHHIIES ALEe Ao ArE et
of 1%ke] 7117 RISK % 34 WA= dFS =Y 5 Ak 7E 7S o] &38td

AL 45 AT vl 50%017 vg AR aart ZlgEdi(ZA - AstrleA, Al

1. John MacKinney, "Evaluation of the Potential for Recycling of Scrap Metals from
Nuclear Facilities”, Peer Review Draft, Technical Support Document-EPA(1997)

2. Bayrakal, Suna, "Analysis of the Application of Decontamination Technologies to
Radioactive Metal Waste Minimization Using Expert System”,

3. T. Hertzler, et al., "Recycle of DOE Radiologically Contaminated Metal”,

4. 293, A, AFA 5, A F59171E Ag87]s 99", KAERI/AR-474/97

5. #87EA, "AEH I E Ae/71ee g - AFEAvIE N1
KAERI-NEMAC/RR~-176/96

6. A T oAMUA A3, AAETEA BY B TS A Ed Ajde] #A
2] (1997)

7799 9, “RCP % SG AFEd /Mt 3 vy AT HFE AP, d8A
79, TR.O7NS09.51999.58, (1999)



	분과별 논제 및 발표자

