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Development of Simulation Code for Off Gas Trieatment System
in LILW Vitrification Facility
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Abstract

Vitrification technelegy s emerging as one of the mest promising optons for the
treatinent of intermediate and low lewel radicactive waste because of its high wolume
reduction ratle and long-term excellent characteristics of final waste form o the
disposal environment, Korea Electric Fower Corperation{EEFCO) had been developed a
combined witrification process composed of a Cold Crucible Induction MEler, a Plasma
Torch Systemn and and Off-gas Treatment Swstem, and constructed a witrification plant,
The off-gas treatment swstem sheuld ke designed for the optimal treatment of off-gas
depending on the its chemical and radiclogical characteristics, & computer code for the
simulation of off-gas treatment swstern has heen developed in this study, The function
and operation parameters for each component of the swstemn were considered, The
results calculated using the code were compared with experimental data obtained from
ocrientation tests performed in SGN and design data given by HDFPIC, The comparison
showed that this simulation code can be used for the optimization of off-gas treatment
svstermn in the witrification plant,
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- By air dilution
- By Gmencher
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GlassFrit Feeder Scrubber
DAW Feeder Reheater
Resin Feeder Activated Carbon / HEPA Filter
Cold Crucible Melter Extraction Fan
Pipe Cooler Reheater

DeNOx System

High Temperature Filter
Post Combustion Chamber
Off-gas Cooler

Stack
© Plasma Torch Melter
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¥ 1, Code Y= HE
Unit UYHHE Unit UHHE
Vollm®] Dialcm]
. 3
HT Filter Ciia [m] Facked Colume V\.fad:er3 In Rate [m® hr]
Len[m] Vol [m®]
Murm Cross Arealm?]
Vol [m’]
FCLC i?;l Inlkgihr] HEFA E AL Filter Areafmn?]
Operation Timelhr]
Heat Areafm®] Beaction Area[m®]
Cooler Heat Ceeftl [k]/mhre] SCR Vol [m]

Water Terp[c]

Catalwst [ws]

Exit Gas Templic] NHMNOx
Water TemplC]
Jet Scrubber Water Iln Fate [m’/hr]
Drop Dialom]
Gas Exit Templc]
&cid Eff
E 2 Code U
Unit 8 YU HL U g Unit 8 YHH4L U= gt
HT Filter Packed Colume
ol [m®] 3 Dia[crn] 00276
Dia[m] 004 Water In Rate[m¥hr] 25
Len[rm] 1 Vol ] 10
Mum hd Crogs Arealm 5
;; 8 ; Filter Arealm’] 20000
Operation Time [hr] 3
Cooler =SCR
Heat Arealm Z Feaction Arealm?] 100
Heat Code.[k]/m hre] RO ol ] 10
Water Termplic] a0 Catalwst[w] R
Exit Gas Templic] R00 NHz/ M Ox 0.4
Jet Scrubber
Water Templic] 80
Water In Rate [m®/hr] 0,25
Drop Dialem] 00267
Gas Exit Templic] g1 59
&cid Eff 09
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Croder HT FCC Cocler Jek Fecked HEF& =CH
O o] R RAS T o4 B3 a4 B3 o4 B3 a4 B3 a4 B3 a4 B3
C O Hef,] ¢B. 7 R ¢b, 7 ¢h. ¢b, 7 ¢hb.7d ¢hb 7 ¢hb.7d
H2[codk] 40 B 40 B ke Be REEY bZ BT i ! i
H-2[HeE] 40 B 40 B id B 44 B id B 12.kE 1£ kb 12.kE
M decdel 13,07 13.07 14 451 14 451 14 451 14,451 14,451 14,451
b AHef, ] 12,07 13,07 12,07 13,07 12,07 13.07 1207 13.07
Crzfc odel 11,76 11,76 417 417 417 4174 4174 4174
Cr=[Hef ] 11,78 11,76 E.7E E.7E E.7E E.7B E.7E E.7B
S0l ede] 1.0E 1.08 108 108 0,102 1] 1] 1]
F=[Hef ] 1,08 1.08 10E 108 0E1 noie 0oLe noie
HCl[ccde] 1] 1 1 1] 1 1] 1 1]
HCL[Ret.] 1 1 ] 1] I 1] I 1]
CCcode] 0.0B 0.0B 0,00 0.0m 0,00 0,001 0,001 0,001
CO[Het] 0.0B 0,08 0,00 0.00m 0,00 0,001 0,001 0,001
N Cralcede] 0 BE4 0 BEd 0, B7E 0.B7E 0, B7E 0.B7E 0L.B7E 0.06g
W Craz[Hef, ] O EEL O EEd 0,a07 0,807 0,a07 0BEE 0BEE ]
Dot [eode ] 0,zB 0,03 NI 0oz nni 0.0 1] 1]
Dot [Het ] 0,2k 0,03 0,003 0,003 0.0m 0,001 0,001 0,001
Dicainlcode] ] 000t 1] 1] 1] 1] 1] 1]

Folw Rate [Nm%hr] Dust(keg/hr] Diozinlng_ TEG/ N’
- HDFIC Z3tshe] Hlw
Crooler HT FCC Cooler Jet Frcked

CCdecde] 40 20 45,78 BB, 763 BE.763 BE.763 BE.7E3
C o Hef,] [ 40,20 EE.7H EE.70 EE.70 EE,70
H2[cock] a0 1 301 E1.ED3 E1.EdB E1 EdB 30.0e?
H:2[HeE] 30 1 301 k.3 Ee3 E&3 ¢4 kR
M deodel 10,08 15,08 0,461 0 461 D 41 0 461
I AHef.] 10,08 15,08 10,08 10,08 10,08 10,08
Ozleede] 38,16 3E.16 B OF B OE BOE BOE
C=[Hef ] 36,16 3E.16 016 016 01k 01k
S0zl ede] 0.1z24 I O1ed 01cd 001z 1]
Se[Hef ] 0.1z24 bied b1ed 01ed ooy 004
HCl[ccde] b33 B33 B33 E.33 0E33 0,0k
HCL[Ret,] k33 k.33 k.33 k.33 34 0,003
CCcode] 0147 0147 0147 0,001 0.0m 0.0m
CO[Het] 0147 0147 oom 0,001 0,00z 0,00z
N Cralcede] 0,23k bE3k 0zdn 0zdn 0.zd4m 0,248
N ClHet,] 0,23k I 0ed? 0edy 02k 0E3
Crust [cede] 0k 00Ed 00kd I 0.02R 0,026
Cusk[Fet ] 0B 0.0CR 0.0Dg 0,008 0.00B 0,004
Dicanlcode] ] 000t 1] 1] 1] 1]

Folw Fate[Nm®¥hr] Dust[kg/hr] Dioxinlng TEQ/Nm®]
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