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Rl ASE 80 B R # K| BE | BM | pH FE
720 % Fr—rE WK O Ak
i : . |ERE ol 100~ 50~ |#I, DF #5%, EEA
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Fd. 2 AREORE ERAEAERIEOR A - B - 15
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4. 3 MRRELHAEN
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bRy
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S}POD KE PR DR R D LY 5 v FORRE)
A0E FORERTS v b TEM(1986~1992 )
B)PNS~Citrox Vermont Yankee(BWR, B4(iWe) ERBEEE
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12)CORD-UV Oskarsham . 1(BWR, 465MWe)—RB&FRHRR%(1594 )
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Big Rock Point(BWR, 750MWe)— R F#kbril ]
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2){t#iREE REDOCX

SODP

B NUPEC 45, 737, R, REBBSENERAY CHE
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i 1 '
NP ez #mny@mn R Tk
L 1 {
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R SR | Mg | R FRERR | RATIRE
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| parformance-based canlracting opportunities
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Chemical Extraction,

Caustic Treatm Detergents
a.b

Chemical Extrctign‘

Strong Mineral A Acidg®
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Automated Grinding

Mand Grindin oninf
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Thermal

" ISmelt Purification®

®
Ol

Vacuuming/Blasting

Centrifuge Cryogenic CQ, Pellet

h

Shot Blasting"/
Ultra~high Pressure Water™
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s s

a detergents
b requires neutralization
e.g., TechXtract

labor intensive

m T a & 0

pure cleanup

>

contamination

well established for decontamination of stainless steel
e.g, HCL, HNO3, H3PO4; HNO3 is traditionslly used to remave uranium

centrifuge modification schieves higher pellet velocities for removal of fixed

sconomically best to do as part of recycled product production rather than just for

watar injection (air slurry blasting) and vacuum shrouds used to reduce airborns

generation of cenventional grit blasting; variety of different media available (e.g. sand,

slumina, glass beads, soda, etc.)
i operation at < 10,000 psi

" k metal shot recovered magnetically in & vacuum shroud

| e.g, Blastrac
m operation at » 10,000 psi
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Rank Title Criteria

. Preferred alternative Technelogy is commercially available in this application. Best
Lowest cost, best performance, and fow risk. : ‘

O Probable alternative Technology is commercially available in this application.
Low cost, good performance, and low risk,
. - b . s Cost
O Potential alternative Technology is commercially available in this application. Risk
" Acceptable performance, but medium cost and/or medium risk.
i ‘ _ Performance
Q Possible alternative Technology is commér{:ially available,
‘ 'High cost or high risk (e.g., not proven in this application),
O Unlikely _ Technology is commercially avaitable.
Limited perfo high cost or high risk.
mited performance or higl r high i Worst
® - Not applicable
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izl ¥ B W R P WR
PR DI B bt M . b T
AFv A B4R | AFLAM i~ 6%
. AT ORI ILE | HEM 16~20% { ¥t 25~28 %
1 RWHAR O BEEERL) | UAnTd % | Sy S LEES 65~70%
=wirLBEEE 1%UT | 20088 1%T
a-Fe, 0, (EHS) Fe,0, (FERS)
N W | Fe0, NiFe,0,
NiFe,0, FeCr,0,
¥ & N Fe,0, (EmM FeCr.0,
= . a-Fe, 0, " | Fe,CrO,
77w ¥ (ERERY N NiFe,0,
FeCr,0,
Fe 80~90 % | Fe 20~40 %
! LR Ni 7~10 % | Ni 25~60 %
Cr 1~10% | Cr 15~45%
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[BR—1]
Mk ARG —SEEOERRE—

1. MRERIRRSE
(DFRMR G
DLOMI #*
LOMI #id BWR O£ RMBPICELTH 5, FOBMPEFELEIC ELOMIX ¥ (BS
1L=21) LOMI A 7 »23243%) &R UREDBEEAIATETH 5,
OHE SGHWR (100MWe, RARKLBEKIF, 1968 EEixEILE)
CNE L RFIFNEIRR, BRI EE,
PIHERETLEFIA D Citrox HBRFEEEM L TW =28 RMEF L. 1980 Fiz
LOMIRICHI D &R Jzo 1984 0513 Cr V) v FREHHE D 2, BALRILEE A
i, NP/LOMI % EM Uz g5 EMBIX. 150~200 A - L L/ F kb, 40%
DR Z3EmK L 7=
@*E Surry BEFT (840MWe, PWR)
- N RRBEBF v AN~ K
1980 %, SG EFDEHX B TLWMET D70, SGa =y FOBRPAEO—-BEY
LT, 1982 &Iz NPLOMI ETF + > F Vv~ v K OBRREEWK L, DF 8 20~30
182 Bic., BLEiEE S/ APPOD i:%4H L. DF {E 68 21587+,
@kE Monticello BERT (569MWe, BWR)
- WZ EERREE 2 ZM LR
1984 HFIZEME, EHEBEED SCC FS AN I I2MELBO- O, HERSH
& LOMI/NP/LOMI %% 58 LT DF {E3E1 23, #{tFRILH I NP/LOMI %380
UTDF{E¥Y 4 Lizof= (DF i 4 TEMBHRZL. BCrEEZ 5y kDKo
W ERBEHRHAMEL) o
@k E Quadcities-1(833MWe, BWR-3 &)
- XE : BWR — RS HIR 2 Ry
F ARSI~ DRRE O EREEIT > 1=,
®%H Brunswick{847MWe, BWR-4 )
- W% : BWR R A F bR :
RBRFOMNEERABEO R U TURRIEH LB Ic R,
®#EF Lasalle(1130MWe, BWR-5 %)
- W8 BWR — IR EMERY
T RBF T O RfR bR A B
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2CANDEREM

- X : CANDECON Tk iliE % £ 7 2154 O R R,
CANDECON ¥%:d& b &7 NV FRR$ k. HHERZ2BLIETHERERV TV 2,
BRULTOERDPENTH 2 KE T 1980~1984 FiZ BWR.PWRICEA X hiz,

L FRROEEAHEER 1 1R T BEILIER DBAIL. CANDECON T+5TH 5.

LEED S BARENCSHIT 5 LOMI % & CANDEREM ¥:ORBHERD - FI2MIcE LD D,

By e A 5 pOE DF | ZiEE | Bk & B | 12 > il | HIRES
ol FEE(TBq) | ABEEZEY (1) | (A - rem)
LOMI ¥ Quad-Cities'] |RWCS |45 |1 1.0 5t 4870 NA
(838MWe,BWR) | RCS - |64 |1 2.4 NA
Quard-Cities2 | RWCS [4.2 |1 1.3 E 3370 5t 562
(833MWe,BWR) | RCS 78 |1 3.4
Dresden-2 RCS 16 | AH1 |80 3340 2000
(834MWe, BWR) Hoi
Montieello RCS 12.1 [ 1 4 &t 6485 Ft 400
(569MWe, BWR)
CANDEREM | Monticello RHR |43 |1 0.3
RWCS |41 |1 0.11

E) RWCSHEHEEAKELRK. RCSHFHFNNRZ, RHRZE MR AR

3)CANDEREM+AP i

* MR PWR =R HIR £ RAMRERE

- #AF : Indian Point — 2(975MWe, PWR) 1995 4F

KEEHORELIE PWR £ BT,
» 70+ R : CANDEREM ¥ AP 28K L 5 TR TEMR

CRER O BIRMEEE (3500 A - L A). BREMEEER(148TBy
EENE (BEER{EEE 3Tke, B A IS 50ms)

DF (7.8

4)CANDECON ¥

C N BEKP-USHIRB L UERLR

) WHEEEINFGIEEE LT, ROAEEHEN
— 257V 1 2% : LND101A & L7#{#E

: LND101A 2 B % FRE L CF A BRIDEIHF (1 >

— b FR
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EES—) il
- EAA
@Dresden-3 (832MWe, BWR)
- BIEIRARICHEA (1983 4)
- DF fE¥5) 7.6 . BRYARIH0 1 JERY
RBEYE (1 HsIR) 45t
@JRR-3 (IMWt. RE U5 &BMREL. BKEEDHTHZR)
—RGENEKRICEA
 BORIER, BEKEHERETCOR NS TEIZ X AR (1983 4)
- EIKH, BRBFIEE 0.1wlo. iRIE 60°C
- BRRfEE PO TEEH
BEKRIFEE. PH, EF#. AlEE, 2vHEB,. EDTAEEOCEHE
AN D LARIZEKEE, REATEEER
LTI (IBE 43°C. 8 HREME. BEAMEX 0.6 4S/cm, PH5)
‘DFfli: WL THE., Vb ATHI
BERET . BEAKEERN 0%
SRR . AR 7 4 VE - 4.12m?
- BRPEREIE AR AR 339 A, B8 <8 3077Tmrem

5P OD#%

- X8 PWR TORBHEMBRE (Z5 v Ko Cr WS HBHIEL PWR)

- EAES 0 1986~1992 FIKEOFRFHFHEEF 40 HL ¢, F-ftoETHAE
BOMBEFEREL /=, Bt (AP F/zid NP) —&7tod 2 ARWIBEE, £
COLRBERDET, YNF « A7 v 7ETER, #iE Wi 130 A - L
L BT, 1327 FVOBABRBOMRED T ZLEINn5,

6)PNS-Citrox i

* AR EKIE—RGEIRMR
PNS (Pacific Nuclear Service) B3
1984~-1985 F., KXED—RZABBHD 40% B DFEEHEA L= kD,
BEWE AP-Citrox ¥ & B LT, AUIERSRS. (HHIRRAIR, REREDE.
B REYEE TNz,

 BAEH] . Vermont Yankee(540MWe, BWR)
HERAREICHEA
R DF {8 5~6 (BEKY = v MRS A TEE 13)
SMREYE © A 4 2 AZHLIRIT & Y BRBERITIE < EERL
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TINS-1 RE R
- 38 BWR — R AR RS

BREIEHR 2SR, Two OBEH %S T ik

PWR HiZix NS-3. RIFEHAIC NS-2 285

PRERFERIS AT EBWER 7S 2 F v 7 AL

« AP

@Dresden-1 5% (210MWe, BWR) @ GE # X 7 BB R EHREB N — 7Ol
(1976 ££). B ¥ Dresden-l —RFA LR —IERY (1984 £F)
» —7FBRHE : Dresden 2, 354 ¥ Quad City fF (833MWe. BWR) OF
B2 7 =)V RV Dresden 1 BOIFAR S v ¥ b BRERHRHICEE h=

- RRRERR  ARERIIREAD - DRI BWR BHIO—IFRRS

A A 2R 1.8m3 ftk
FHEEZ7 ANZIL AL MY400 ) v D U34S

53 REAE | BRRERE Bild | RFREEE | REMMGE | BENSE | PH DF
Ju—7 | 4851 120-125°C — - - 3.3-4.0 120
R 312} 125°C 100h | 295kg 779Ci 10mB/h 3.8 46-175
(F4)
@Peach Bottom- 3 K- 2 (1100MWe, BWR) DE 42028 #252 (1977 4)
B A REKE | HREHE | R EfREKE | BREMHE |DF
3 5% 1977.4 2.4m' 120°C 48hr 1453g 10.6C1 7.1
2B 1977.9 2.3m! 120°C 44hr 2100g 6.3Ci 5.0

@FAS JMTR: OWL-1 Bk (1978 £)

AREAE 2.3ms, BRFRE 120°C. PH # 3.8, ¥H#% 98ppm
- BRI LB T PR L OB EEEHIC & b BRS¢ it
QFEREE —RBF 354 (784MWe,BWR) A KR 73— v —Faife (1980

)

FAKRI—T P —Z I L. 2mSRE Y 2 Tvy F R

AR KE 2md, RS 120-125°C. BRZUESRY 100h, PH # 3.8

- DF {E¥£3 100~500

8INS-1 F ik
- AB : BWR RigbRiE, FREAIEE 0.7% Thi
- BRI

‘®I -4



Pilgrim #EFT(696MWe, BWR) : RCU Z#t R UEE I — 7 (1989 F)

BREKRE PRIt iR = B eI MRLMGIRE ) DF ff
RCU & 1.9’ 125°C — 2-4 Ci 2-20
wEL—7 | oln? 125C 54h 79.7Ci 2z-62

9OKRIDECON(KD)203 3 (5 #iiik)
- R WA L R
B BHKTER LY 5 v RERGICER
- R
D& T ASKER (165MWe, ATR)
- WHIRAA, BL—T7DEKRE (BRTCEIOZRHBRT)
- BREWEE  0.05~0.1%. 120°C. FREUISHY 24h

-DF g #*1
@F & BWR L REE b 7
FReeH FREFIRE | Ao | PH BE BRiemsRE | DF (BisR#A)
M KDZ03 | 0.1% EDTA | 5.0 |90°C | 20h 1.3(8)
o 7KDZ01 % | 5% EDTA | 6.5 |soc | 25h 6
* o BANEAERMN,  RRENY VEEERET

- BEWALE

—RiEERE (KD203) : BARWEE, {4 T R/RREEKEM 1
weSiem BLTFIZ72 % & THRAE, MEREHLRE L 7ORERRRE &
LA,

— RN TR A A 2RI T AL,

- AEFROME SERE 12 A Sv

1IDEMMA#
- %% : PWR —RZWERE
B Ak ol TR PR IRk
- BB
D72 2 EDF BRFH#iEL Y ¥ — 1989 &I, RCP1 5 Z0kRE £
L7zo
- 70E R BEIE 15h, BLIE5h, HBEIE BEY = v MK)
- DF fiild 6~26
@Gravelines-3 FEAT(O51MWe, PWRY T, CVCS #4735 H158 (1990 4 )
- DF{E (19 47.5)
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@Bugey-5 BT (917MWe, PWR) T, Bhsc il (1993 47)
s 7N RR BB 1md)V— T BT Im3/ NV — 7, HEiE 2me v — 7
A A R 100 ) w V3 v—
-DF{E : 50 Ll Lk

@Dampierre FEFT(937TMWe, PWRISHI BB S R

11)CORD ¥
N —RISARERMRE. BRRER. —RBHMR Y ZRCP)
< EHF
MDBR-3(11MWe PWR) 1991 #
< TOY R BRSEI A A A s C s
- REYNE . HMnO4 i PUH 0. filti ¢ #2{ L AL e
AL 236k g (2.03TBq) Bk
@VAK(16MWe, BWR)2 ZHiBRE: 1995 &
@MZFR(55MWe, PHWR) £ Rtk 1995 4F

12)CORD-UV 3
- B —RBHNELRBRRR
- B HA
@®Oskersham-1(465MWe, BWR) 1994 £

(M%) EipE 22 FHFEE L. EHFERELEHEORD, Fith. FA
Y % Ik < TRIRAM ., RIEREH 1500me, REHRE 160m? # H5,
#H SUS304 .

() FLEDIEE bmE TREMEEFH- T BR. B3 Hhidxs
FiDY A7 Ll EREFEAZRBL UVHBEY 1 -V RHL
MR EAMDA) EHikt. BRYE. Sk THR L-ER, REH5
FEZITETHE (4Bo/em2LLlTF),

(BEEY) BREINPRBEELERDH 30kg (2.3TBq) FAEERA ALK
Hulsifg 2.6m3,

(DF ) 71000, BRZLETH 30mSv/h, FRfié# 0.026mSvih,

@Loviisa(510MWe, PWR) 1994 £

(M£) 6 )V—78 VVER440 O RS, MR REE 17000m2,

(FE) >—A2 240UV RF v F 25EMNT THRE. Bileias, 4
W& AN £ ER%.

(BERY) BEERY 291kg(41TB. B4 & ZZHlls 8.5ms, &1 4>
AZHRERE 22.6m3, UV SEIC & D #) 8ms DFEA A > il A
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BERHINTE:,
(HREH) 8 A « Svo
OERMIF T HFEBFT
- 1 54#(540Mwe, BWR) :
FERAMERF(1993 )
BWR EMRHO Rk
- 3F#1100MWe,BWR) :
BREIRA 2 7 WAL 7 G5 R bR (1996 £E)
(BEZEW)
PRCEWALEE . BHEE (14 > s chs)
FREF DIERE (BAMCREBA IO, 1%
s cRR )
BERRY) : 1 4 VAR, 7 4 vy — (UV B X BEEMRIE 1/10
W ARER )
(DF &) 36 (15#). 6 (35#)
NEY | REERH MRERSEE | MRESER | REWHLEER DF &
154 |162m® | 530GBq 21kg #1800 1 36
1358 64m? 260GBq 2.7kg 6601 8

@R B%—REF 3 B14(784MWe, BWR)
(%) RTFERAELERY 229 R, Yxw MRy 7ERREEY
(7ot R) BREEE: EHSR+-FEBHRSE  1200m2
BRumsRE ; #0 8 SRS
FREA : FEEEAY 2000ppm. 8 > H VK 100ppm
BREFMPAICREIZNE 341 2 VR0 ET
BRERHIRML | EREESHRHBRANTE T T2
(FEHALE) B~ A VBB TOHE. 12 Bl chkxs
BRERENG UV TREBA R LKIZAR
BHEER 12ke (¥ 10TBq) i3+ 4 > Heils ol
(DF &) T4 43

13D F D (CKEEHM%ErRT EPRI)
MR RRRBRRUEEE. 20 F—% 2 MR
i : Fe ZREAMUY). 4% HBF: THM L. KMnOs T Cr Rt 2 BMT 22 2
TEWDF 283,
R
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Main Yankee §F (900MWe,PWR). —tA#k (RPV.SG %02 <) B
@Big Rock Point 8 (750MWe, BWR) — R ASFRFy

1MHOP#*%
MR BRI L TUHES - T2 R—2 2 MR
HOP(Hydrazine, Oxalic Acid, Potassium Permanganate)i%
IiE: 1¥4 20 [FE. BARE (KMnOd)., BrkE (CeH204, NoHi)]
3PA TNV ELE, BExflom. Bk

(CORD¥.LHOPHODLE)

BRXAFv 7 BbZXTv 7 | BREEIDIE
CORD¥ R HMnOa : Uv 5 0%
BEE—2, 354 | 2000ppm 300ppm
2HRERGE pH=18 _
HOP# g KMnOyq : IBER bk 2
WE1S% 2000ppm 200ppm +
L F MRS ERITL FEFEVHLR, fik s

pH=2.5(BD
1% 228 0D g B eI

(LELDBFEICE, ESITMERREHAADETREDREEZED )

EAB .
OHE 154 (35TMWe, BWR), BEFF RV BREREKERSE (1999 )
@Hi\ 254 (1100MWe BWR), PERBEMRZRBERR (1999 F)

15)0ODP,/SODP#
B RIRFRRBUMREE - 3 F—F o PR
OD P : Ozone Decontamination Process
BV FREE & Ut AR Rk A
S ODP : Strong Ozone Decontamination Process
BABRINE T, RMRUEE I N —% v M SO ILEBIREE &
TUTCHER. B - ) v AIVFRRBRITH D AV TR )Y LUD
EEBAEET 2
BB : Agesta FF(12MWe, PHWR) D RFRP R VTR H LSO R
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@2rR—2 b - B DR
PRI BT 2 EE
- *RCP (—¥%BEHAR Y 7) 422 —F Vi Kuridecon(KD)#i
*RTD (SWRIEHUE) 77514 ZEEIRA : NP-AC(Nitric Acid Pernanganate-Amnmoniun
Citrate)

*NP-ACH : A7 L IRFADNE Y 5 v FEREAE
- NP L CEMCRILIE, A%, SwioAC WChRvd 3 2 ExPEphyek
* {BE 85~95°C. WHRY 1~4h, DF {84950 (BftEL LY =)
- BEALER RARA A L ABHls CRHE L. BRI B e
MIEARIX. RERKLAZELE

1)CORD-UV &
C & RFFRERSN 7
- A JRERE 1 5# (35TMWe,BWR) OB FHREEE (PLR) ) 7S
G, Mk, N THEEA
%R DFfE Fiy80
Ry TREREAIEHELEE : 16mSv/h—>0.2mSv/h
i <AEHE : 1100
cBREYE LNE
BRSBBSHET 1 4 v Rmls chs
BERifE 250 U w b #bik Smd CREEMSEERITINERD V10 LTIz 3
FHREE . EREERL

2)MOPAC
AR RBEAR L 7 (RCP) 4 V5 —F
- JEAH : Dampierre(937MWe, PWR)
DR BERORPRWER R SRS E L
- BEWALEE . 80 ) w bV, A A RMUBISE T0IE
-DF{E:6~26

INP-KD201 ¥ (GBS #%)
- W%k BRATILEE
- AP RERESE -RAE/H. CUW ($HMiehR) Bt ssriss
MBZZAF >V AH CERE : REH)
PRV — 7" CEERMR S, RIE 90°C, MR§24h. DF{ 9.6 (E1)
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BRER2IIRT

HNP-KD212 (EEH)
* MR PWR —REBEEE
BRI BIE O TR O — R EENRE B RTD) S 1 /R B
BE (OF 18" . MELT -7+« 2572 L 28, BREEE. B
REREERLTD)
TRz : BRALATALIR (NP) ->7kif > (KD212) >k (M L% K#)

BRI

®E

PH

e

e il

NP

0.1%

2

90°C

8h

Kp212

5.0%

3.4

20°C

4h

DF & (10~20)
HETEE (FR#HT 40~60mSv/h, BR%i%s 2~6mSv/h)

BRI AT R T RR i
< R HER. MRS ORS
Q% : AR O Fe(IDIZEMLIC <. BRLT FeDA 22 & LT
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BwH—-2. 1

54 bV :TBWREUPWR QRS ZRTA KB
“Candidate Reagents for Activity Reduction in BWR and PWR Primary
Systems”

Hif |

#% : AB. Johnson, Jr., B. Griggs, R.L.Dillon

(DEH® : BWR., PWR -G HNRARE OHEEERKO =8, BWR» 56 308> 7N,
PWR»DS THOYV Y 7LVOERPICOWTBRAERRESE (OTTF) &M
L CHEAE % st

5 SANGOF-

O—RALE REORFEWEOBRE & 3L

CRRIH L DB ERYIC L3 REREOR/IME
CRRFHNIFA - BERMICEE, - RREESMAT THE
@ & 2. HATOBNEREDPED

@t FHRT CoA R B & R LW

BV R OBINGE

OFr T & IR R O R iR =
OREDORIKIT AL, T — &L DB X LT EkEe

QFMBEPF L — M OBMB 5 WA EbEABROER

@b LEERMRTE—h—62 WIBRAZEBREE co - FEBHE. BFF»
5OEFRHEAWER Y MEBROER

(DEBRER
PRPEEREE % Fig ISR T
PRFEAZEMEL (90~180°C). HE~120ml/ % (B 1m,/7)

()BWR stk & R
Table LIZHEKEDBWR TOMEEMS 2. BWRHEMIZ L 2HBER%E Fig3 IZRT,
FEFHFT : Vermont Yankee 47, Millstone 47, Quad Cities ¥5 DR 304 X7 > L
A HEE
(HREEREREE)
a. BAHEK : 0.00IM HEDTA (AFVTF L 7 I MUEEE)
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0.0005M Citric Acid (& = )
0.0005M Oxalic Acid (L 5 8§)
b. A& . B 180°C. PH 36
c. Co-60 frZE# :  Vermont Yankee ~88%
(300 %)  Millstone ~04%
Quad Cities ~60%
d. BWRAFIZIZE RV HIC L 2BuHIENdER)
e. 1A MBI LB HEMEFRYBREICIE, WHBEZERT 2 EDTA, NTA (=
) EZEEEE) & b HEDTA 2F%)
f. W, WE., REZXBHCROEERE, AR L. RPHRICEET S,
g FL—rANIEES 140CLULTOPWREHT T, EHy, HEHENAMRIZETr A6
FTH 5.
h. %X 5 ICREBE,

OPWRARAKLHEE
Table2 IZ PWR TOFHBRRMH% ., Figure 3 ICHREUER TR T,
a. ENEB BLrOoRRTERERR
b. B—E : 2T OTTF TOiER
c. EEHLL  PWR - ZXFHLEE. Inconel 600
Indian Point 2 --- WH 800 MWe PWR. ¥}
d. BWRTHBLREELT LB PWRTERTHRW
e. Co-60 BREIX Fer2 & b Cr2 @RI ER. B/ 4 VBl 2L pH, L —
MR EDS P WRASE A FMERRICERD
f EDTA W X 2B RIZPWRIZBWR X h W (Table 3.)
g. BREAFEIIOWTE., PWRIZBWR X h & 5 IcEtSHE
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Table 1. 25> L ZH#MBWREEHH o7 2 B

Reagents Tested on Radioactive 304 Stainless Steel BWR Pipe Specimens
Range of Conditions

Concentration Temp Redox
Reagent Molarity(&) %C pH Conditions Remarks
NTA 0.002 180 5.5 w300 ppb 02 Vermont Yankee
EDTA 0.00002 to 90 to  3.5,5.5, 300 ppb 0, Vermont Yankee
0.002 180 7.5
EDTA 0.002 180 5.5 a) 43 ppm 02
. b) NZHA (low 02)
gD’rii rets g.ool 90 3.3 eo N, Vermont Yankee
xalic hc . 0005 T 3.6 B
Citeic Acid 0.0005 (Beaker test enly)
HEDTA 0.001 120 3.5 <50 ppb © Millstone
) . , Quad Cicies
Oxalic Acid 0.0005 150 N, H z Vermont Yangee
Citric Acid 0.0005 74
Oxalic Acid 0.002 . 120 to 3.5 <50 ppb 02 Millstone, Quad Cities,
150 Motz (MS/QC) Vermont Yankee
NHQOH (VYY) ’
HEDTA 0.002 - 120 to 5.5 <50 ppb 02 Vermont Yankee
150 NHAOH

{2) Conversions-molarity to ppm

NTA 0.002 M » 382 ppm

EDTA 0.002 M = 584 ppm
HEDTA 0.002 W = 556 ppm

Oxalic Acid 0.0005 M = 45 ppm
Clcric Acid 0.0005 M = 105 ppm

Ms = Millstone-]

QC = Quad Cities-1
VY = Vermont Yankee

Table 2. A > 3 3 )1 600 WP WR &R F £ SRHI X ¥ 5 BREREL

Reagents Tested on Radioactive Inconel-600 PWR Steam Generator Tube Specimens

Range of Conditions

Concentration Temp Redox
Reagent Molarity °C pH Conditions Remacks
EDTA 0.002 180 5.5,9.0 a) +0.3 ppm 02 Specimens for I-4-3CHL
150 b) 40 ppm O, and Ip2{a)
105 <) 9.004 M NZH4 1=4-30HL~-2
4) 50 and 100 192-3-2
ppm H202
e} HJaoaleou
NTA 0.002 180 5.5 ~0.3 ppa 0, 1-4-30HL-3
DTRA 0.002 180 5.5 0.3 ppm O, 1-4-30HL-1
EDTA 0.001 120 5.5,3.5 2) 0.1 ppm 02 [-4-30HL-4, 1P2-3-1
NH, Cir. 0.0005 90 b) 100 ppm HZDz J=4~30HL-4, 1P2-3-3
N"ﬁ Oxal. . 0905
EDTA/Lactic Acid .001/.000 i8¢ 5.5 0.3 ppo 0, IP2-3-4
DCTA/CLtric Acid .00L/.00L 180 0.3 ppa 02 1P2-3=4A
Salagilic Acid 002 180 .3 ppo 02 IPZ-3-4B
Cluconie Acld’ . 002 180 0.3 pem O, 1P2-3-40
uepta® .002 180 A3 ppm 0, IP2-3-4D
Acetohydroxamic .002 180 0.3 ppo 02 1P2=3-4GC
Acid
Dihydroxybenzoic . 002 130 70,3 ppu 0, IP2-3-4K
Acid
Mendelic Acid ooz 180 .3 ppa O, 1P2-3-41
EDTA . 002 180 D3
EDTA .002 180 3.5, 5.5, a) 50 ppm Feyy  1P2-J-4L tod. Rate
4.8 b) 20 ppm Cr IP2~3-5 Rapld Rate
weoTal® .002 180 3.5 a) 0.8 to 1.2 1P2-3-7
ppm O
o) P 2
HJBD3 LiOR

{a) 180°C, p¥ 3.5 and 5.5, ~0.) ppm D2.

(b) OTTF run segments alsc actempted uaing HIMDA, TTHA, PDTA saparately.

(c) Sevaral combinations: HEDTA + C2; WEDTA + H B0./L10H; asame with 0,i HJBDJILiOH,
(d} Added €& slmulate PWR coolant: 2000 ppwm bordn 2s H.BO,, LiOHW, 2 ppm.
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Table 3. B FF—RBZITHHT 7= BWR R U P WR O FstsEr 24 55 ok
A 1 0.002M EDTA, pH 5.5 &R 3.3, B 180°C., HEHRE : 115~125 ml/45y

Comparison of Activity Removal Rates for One
BWR and Twc PWR Specimens Filmed in Reactor
Primary Systems. Reagent and Conditicns:
0.002 M EDTA, pH 5.5 and 3.3, 180°C; Flow,
115 te 125 ml/min

Activity Remowval
Rate % Per Min.

Specimens pH 5.5 _pH 3.5
BWR, Specimen Y-5 °%Co  1.9(®)
BWR, Specimen Y-13 9°Co 2.4
PWR, Specimen I-4-30HL-2 0.037 0.065
60¢co
PWR, Specimen IP-3-2
2% 0.020¢®  0.033¢®

Co 0.020 0.633

(a) Rates for the first n20 min; average rate over
the first 150 min (to B85% activity Removal) is
0.57%/min for ¥-5 and Y-13

(b) Corrected for Decay; initial separation of the

Co and 2YCo curves exceeds effect of decay.

Geld
SPEC
HEAT HEAT FILTER
EXCHANGER EXCHANGER
REAGENT EFFLUENT
la. OTTF
N
SAMPLE (4 SCH. 80 SIS} . COUNTER
PIPE SECTION) ELECTRODE
G_‘ e -
b o VA e il
{ N |
COMPRESSION TEFLON SAMPLE A 7i TEFLON
BOLT (3/4' X 4" TUBING}
ry
HOT SOLUTION OUT HOT SOLUTION iN
1b, CONTAMINATED PIPE SAMPLE HOLDER 1¢. CONTAMINATED TUBING SAMPLE HOLDER

(ALL WETTED PARTS EXCEPT SAMPLE ARE Z |RCALOY OR TEFLON) (ALL WETTED PARYTS EXCEPT SAMPLE ARE ZIRCALOY OR TEFLON)

Figure 1. OTTF Configuration and Specimen Holders
Figure 1. FREEREEME

BIll-4



PERCENT ©°Co REMAINING

PERCENT 60(30 REMAINING

0.001 M HEDTA
0.0005 M OXALIC ACID
0.0005 M CITRIC ACID
pH - 3.6

TEMP, - 180° C

e VERMONT YANKEE
o MILLSTONE POINT

' A A& QUAD CITIES
'a
~,
~.
e
~-
T~
""A"—--A--—-......_A._.__.._A._._......A._._._.-._A.
~o._
—e T
J 1 ] 1 |
100 200 300 400 500 600

TIME ¥N MINUTES

Decontamination of BWR Four Inch Pipe Specimens in OTTF; Material is
304 Stainless Steel

Figure 2. BWREBEHBHI LOMRERBEBE UL 60 ERIBAT Y L AM304)

100 1
\._2_. Pt s 6 1 8 9w
- - ._'_'_.-—-..__ — 12
—r—0—p—g—0—___
80 [~ 1-0.001 MEDTA 0.001 M LACTIC ACID \o\B .
2-0,001 M DCTA, 0.001 M CITRIC ACID 0--.L._1_5_ 16 _
B 3-0,002 M SALICYLIC ACID -
4-0.002 M GLUCONIC ACID 11-0.002 M EDTA ALTERNATING WiTH OZONE
60 [~ 5-0.002 M HEDTA : 12-0.002 M EDTA, 50 ppm Fe+Z pH 5.5 17
6-0.002 M HIMDA 13-0.002 M EOTA, 50 ppm Fe*2, pH 3.5
i 7-0.002 M TTHA 14-0.002 M PDTA, pH5.7
m |- 8-0.002 1 ACETOHYDROXAMIC ACID 15-0.002 M EHPG, pH 7.3
9-0.002 M DIHYDROXYBENZOIC ACID ~ 16-0.002 M EDTA, 50 ppm Ti, pH 3.8
| 10-0.002 M DL MENDELIC ACID 17-0.002 M EDTA, 50 ppm Cr* 2 ph 43
20 -
| i | 1
0 500 1000 1500 2000

TIME IN MINUTES
Deconta;uination of PWR Specimen IP2-3-4; Temperature 180°C; Material

Inconel-600
Figure 3. PWREHPIT L 2RI EBE 201 +-60 (BIE 180°C, 1 & L-600)
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pH55 pH35

PERCENT Co REMAINING ON SPECIMEN

500

300

SPECIMEN 1P 2-3-2 -
0.002 M EDTA, 180°C
a0 AREA 0.5 dm? 200
O—0 6060
] e 58C0
20K o ——e CORRECTED FOR DECAY e
| READ
\ /60C0, 5900 —
1Y
olom=mm jmm———— S S g W F p—— Eipe——"
0 200. 400 600 800 1000 1200 1400 1600

TIME 1N MINUTES

cpm/{ml

OTTF Decontamination of PWR Steam Generator Tube Specimen (Activity and Iso-
tope Concentration vs. Time}; Material - Inconel-600

TFigure 4. PWRERSHESMEDHLERGER (BOEEEE VS M. it 1 > 2 5)1-600)
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Z 4 PV TPHWR BREHI N 25885 LoE B,

“Design Considerations for PHWR Decontamination”
Hig
## . W.B. Stewart, T.S. Drolet (Ontario Hydro)

(DEE : PSRN (BEHRBRE) OAL UFF 2R, BEROEIT S IEICED
G EERR R OBF. ABCL & OH (F > % VA4 ko) ogEiE.

@@t tox Ty a
OB DR ERBL < L, B REL 22Tz BT
OWEIM OFHibRE, KB RE L _
CWEEIM DILEREOWE —REERPRE LB o RIME

(AT BRI
O—mrIkF el E b L 1T
QFEHIREE% 6~10%iC L THER
OEAZRTIHCEAEPOKEIZL D BEANFERTZE-OEBEECRYE 70 IF
FL RN,
@FEHEERE 6~10% TR

(4)CAN-DECON ¥~ ##AWIC £ 5 CANDU-PHW ARk & LT BI%

OF AR — RGBT
—FEFAY v 7 CEETRE
— RIRICTERE U 7= BRI & — 45 aTRE
—BRRRSRADE  TED
~-RERAR S BREERL
—2 MEEPNRES

@F# — CAN-DECON % COMBRERIC AN SRR E
BRGNS - - - 1g/KeD0 (0.1%/ W)
—BAERTPERYEOBRHMAD L VAHES
BFIXABIZE D, BEDEIZA TR eI chE
—RECE D OBMERERYISROFBBIE TREKA 2 2 BEE T
F )
— BT (BT RRY) ORPIIIKIRE, 75 vy o IDTH, il
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AR AT A BEREEIC 5. MRETE
~-FBROBERIREEE B NCTE, AR, MEHEEEYILENED 271
BAND, ERIICIEIABEED R Bob 50\ O TS O Btk A AT e
—Gentilly-1, Douglas Point fF D2 RS EE LTEALTNWS
—CAN-DECON OBRIMESIZRARIMIEL DS WHS, SEHIRI T 2l 55
BRI R w7z k> TEHEALE

(6)Douglas Point ©® CAN-DECON {ERI#55 (Table 1)
OREM ORI RIAE <. 230-250Ci @ Co-680 R, M
ChHRPICRRT 2EEORETH D2 NIIMEHR L2 L
CRPEEFOMIT L 10 L AT
@R, FEMSEEFEOMHIE < E% 150-180 AL AITEH L7
O TIFEILEBREL. BRY— 1 T 72K CEek
@RIEROEY ) — F RiTWng §

(6)Pickering @ CAN-DECON S8R5 L a0 s Eit
HIREFMBER £ Fig.1 1<, WRUBSEEE% Fig2 R,
— 4RO TR A — L) v IR A NE—RFEA L. FREEEA L, B
BB D NIHRPRICEE N TOMRNBEE 06mRALTIZLTWS,

Bl -8



Table 1 BREYEIEIC BT B EERM

SUPIARY OF RADIATION FIELD MEASUREMENTS

Immediately

Before After 1 Year After
Location CAN-DECON CAN-DECON CAN-DECON

mR/h mR/h mR/ b
Walkway at
Feeder Cabinets 2000 - 3000 300 - 500 285 - 700
East Fuelling
Machine Vaultc® 1900 - 7900 650 - 850 685 ~ 1470
West Fuelling
Machine Vault* 1600 - 5800 420 - 970 515 ~ 1045
Lower Main Circu-
lating Pump Area
(Affected by Fields
from Monel Boilers) 800 - 4000 500 - 1400 560 - 1750
Contact with
Boiler Cabinets 520 - 1300 320 - 875 300 - 850
(Average) (810) (540) {530)

* Measurements taken vertically up the center of the reactor
face at 1,2 metres from the end-fittings.
Fields increase with height as the feeder cabinet region is

approached.
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T F KM FIM FUINFICANION SYETEM

DLELL CUCHER

& PULLUING MACIING

HEAL € XCHANUL MY CANMOL FUNCHION
U0 ITUHAGE [T 1 Hmary Fod sounE
4 HLIED CUDLEK UUILT TEMPERATWHG

- BLIED CunuLEA 19 ELLING MatinG U FunbuING MACHUA SUPVLY FRESSUHE CONTHOL
(6 LAY THAWSIHTE 7 HURLLING o A SlAHDEY S TEMMENATORE

TS mLeeE vaLves MALHIRE PUMPY ' ¥ HLEEU CONDIMSEH LEVAL

e b UVER PHESUHE KELILS

6_1 " i\ 1 aLteo CONBEIBER Mrkssune

-k o

T O o @
an
FILIER FACHANGEHS U

i LU vaLWeS HL‘TB
% 0y

i e [ T
1

GUANG Kt Sunn

L]

CLAND SubPLY
HOAR ERCHAtLLE

# B.: 1 EMERGERCT D0 IMRCTION

STAHDNY CULER

h itk

LLAND SURFLY LiANU SPPLY
Vi3 gank LAY WANK

4 PpAa Y Pume,

10 S0UTe WEST ROm
TD RORTHWEST Adw

SLaNl KETURR

1AC U -
. ek o
T — Y eoes .
1 .
4 PHUAARY Fumps ' l y 4 PARRY Burarg
. © L P |
THPEBAIUKE e

ML NI NL FLOW MGHLTUHING

QUILET MEADER
QUILET whaOER

INLET WEADLA

I

SYANDEY COULTA ATANOUY COOLER

D

% 2
o

Pickering Heat Transport Svstems

Figure 1. YAV X VHRERIZB} 28E@%S X5 ABE

@ B
— ) N BN 2
S ﬂ ﬂ " i o DRA 10 OALAS
‘\\§ A A A X
N
\ rniRAr iR Sy s IR A
N 4
/“% 4
REACTOR
M NG \ .
waLL N |
§ > <+ }
IR T,
N - |l o o
) B Ll v
—@-—g..—...s J
[N T T T T T T ket e et o
prurenatonpowi L Ay q
RESIN SLURA Y UUTLET M, W
>
JLURAY WATER INLET L
SAMPLING DEUTERATION OUTLET RG DRUME
CADNET YO DAUMS DE DLUTEHATION D,0EFFLUENT ™
|
DE DEUTERATION
FILTER
LA w2
STANDARD IN 4TATWY
FILTEM FLASH
N Candecon Purification System Flow Diagram

Figure 2. CANDECON 8l RF A7 D0 —
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ANV TR DF LB O—T R 7 AR O#x)
“Decommisgioning of a Tritium Glove Box Facility”

e

## : C. L. Folkers, S.F. Homann et al. (Lawrence Livermor Lob.)

(DB : M FOLAERIO—TRy 22 (9 FE~8m?). B LU 500t KET L ZOBHIH
ZENE L%, 2OMABREE. GBroy ZHHE7 —F (38) %+t
=R e

(2)EE
— MU F Y LEURE : 1g ‘
—&B (Li, U, Ti Zr, Ce %) AEM (M) F o Lh, BAE. 8KkE) OME
—fEZE : PR B HBWHITF. BERARE. VR, SB (Ao, ESERRM)
—{ER . P)FULAR (HT) —HRAKEHEE (PdAE) chx
P F Ak (HTO) —FELFa5—S—7CHigE (54 140Kg @)

(BIRFLRI E .
@ BHER (F) : H35%. |RAR LD 4 7], /R
1.7 SR ) F L URHNTI RS, b )V PVC FR & ARBRIERNK
(FHR2EFEM)
@ HeSF%-0.75m/fs
@ 34 A5
@ EAFFEBRE=S— ) SHREW. 1T F Y-
® H-3EZERFHEE <10uCi/m3 =H 3604 Cilm3 iz Bd I eH
(5o  HAR ) 10 2T <104 Cim3IZTFiF3

@+ )F 7 LABRRMR
FEREFBRERLV AN % Table 112, BREEZOEFIRNZ Table 2 277,

(6)% 43Pl

{RARER : 1g bV F YLK (HTO) BiHE LT, Y FAEIE < & 30mRem LLF
(ELFao—r—7HETCIhULIZRSERWN)
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Ok & Lk
OF%t
~$E M) F Y LEEYIE HeO, O L RIGL M) F oL EHRET 2,
LiT(S)+H:0 (1 XX g) - LiOH(S)+HT(g)
BL TiT: O & > RAEMWIRETH D . PRENSHIREDFSBE,
—ZER M VF O AMLEORFORKZIIKERRAZFER T L. TREYE LR
WL O—TR w2 2% Y FoLAR (HT) THERT . KERIHRLE,
—(THFBRBECI O PHhEFERT 5,
@ro—7hw 7 AL
—{BgE b ) F o ARDEFIELE
— I U 451 HicEH . D53 ) 2 R EHK (Silastic Sealant) T —)b
L. >—7%i3%,
—ENEREIEMTRELD, 759V a7 —FREBL., 75XF w280 T
EH LT HOVERKRE (M FOLR TSI RF v I Ny T RBET 06
HaHh)
@y n—7Rwv oz (GB) Bt (Figure 1.)
— Sk TS T
—rpy G OEICHRAAD I OY UG
— KR 7L =TI N ) F o LESHR
— K& BRI 2 [
—GB AR 7 NVIVERSH» S EAEHKAICER. Kik2E
~8. Fu—TkE, BUEKBERETHRE
—GB 2% KB HAI T S
—GB k75 UiNEkL
—BREDHRA b
(IMEELCThELTHEL )L (2000dpsicm?) BLFIZHES
(IDRw 2 23—F—WII/E /S ANVTKR T L —Frg
(DAERICHEY AREVF 25— —T O T2 Ry 7 ARICES A
Y—2H T . FROBEZ7 DU —, flid HT A2 HTO X2 &5
B2 GB WIIEE ppmO: 2507V I VERKTH . KERIHL
BRI <R D IERBBER TR0 T
(V)oY rickisdes 4 REmEds (G &S 2v/oTriton CF-10—3
DFNT L) = VAR PN T—-F)IE) BANBEORBRREE Lk, 28,
HBHERREZC IOV VICEL ORI, o2 (Figure 1.)
(VYKE5D GBRhsb->2=0b, BOX A 30 HEES ZMRERAFE, &
DRIz B/P/0—7HiE, BOXARHEHOREZEhZE LE (Fig3 K)o MU F
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A D LEMIR T O v I REICELOBMDBSH 7=,
@z, Jo—7, [FEREE
By EHIZE L~V 2000dpsiem2 LLTF I U T
BRI T 2 VNV — RE2HET7 07— —ICER L. SRS X
o A
OH A BWEE OHE
BLEU. A 73l LF v v 7% LTUS
®7 0—T7Hw & XERD S
GB D732 (10X15cm) 2ZEKHEOFTCET L. 770 POTRIIRF v
D=t RN, 77 PEBRRTLNAT v b RS, FREIBRITTEHR
P USRI AL ER - /2o

(DFFECHIR

DR I P—HoOHRE
TVt —VEELELBELER L. GB WERAIEITHEEL TS iz Ah
N TA LU YTV TRTZ2AF v I IPICEE L. Ny T 7o &
EL7zo

QFUBREEFZ ¥
BEOEL X215 —V—T7ORDDICEET. GBATHEHA TR —FHEZRES
HELTHEALZ. ZRAOMDBEADBRZTCHRIYH /2. GBADEHIKS
% 2 FFRSC 30000ppm »* 5 2000ppmILO 2 FiF2 2 L BT &=,

QN1 A oH
- B, BB TERERBE. BV EERSE HIRRBRE S Eit.
c EEEHEBEEFE  420mrem (6 7 ARK)
- B ABRAEIE {HE 110mrem (6 7 HRY)
cHREROMB TIEET T

@ITLHArw b
IP-Ov IVEZOMPSEEOAR T v b (MHE BUNAN) 2RI L THRE L,
HZ7» bAOD MY F v L (2mCilg) T 11 EMBHE S =Y 20 0ELEREN
Hganhi-do0E ERER. BEATWEETH >,

®FEaH

GBAMFF o LRETE. UTOEEFFDTH .

O bR L.

QEMEEMER (Fod RE). RITKEEATHE. ChickhiEREER 6HT
¥, 9 10~100dps/cm2iC FiIF B I LB TE-,
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@I B O X FIICEE U7 R SR 2l C Uit o0 St & 2350 O Ak (R
B % 205 % 72

Table 1.F#ER b U F > AFBHREF L ~L

Maximum Levels of Tritium Surface
Contamination Allowed for Various Uses.

- Haximum

Item Allowable Level
(dis/s-cm?)

Equipment for unrestricted use, 1
including general public?
Equipment or furniture, use limited to 2
offices within our tritium facility?
Equipment or furmiture, use limited to 20
laboratories within our tritium facility
External surfaces of equipment to be sent .2
to SLL EFor use in their tritium facility
Internal surfaces of equipment te be 2000b’c

sent to SLL for use in their tritium
facilicy

%raken from Ref. S.

bEach glove-box section also limited to total (absorbed
plus swipable) tritium of 1 x 1012 dis/s (v25 C1).
CEnclosed during shipment; required continuous venti-
lation except during shipment; required protective
clothing during work.

Table 2. b ) Fw ia%k 1| 1 EHERBO ST~ 7R v 7 207K

Tritium Contamination Levels in a Research Glove-Box
Facility Afrer Exposure of Glove Box to Selid Tritium
Compounds for Over 11 Years.

‘Measured

Item

Contamination Level

Molecular-sieve bed, 140 kg
type 54, tritium stored as HTO

Equipment and surfaces inside
glove box

Equiptment and surfaces inside
flush hoods

External surfaces of glove box,
purification system, nearby
walls, floor, and furniture

Vacuum pump oil, pump used to
recover hydrogen isotopes

Vacuum pump oil, pump used for
glove-box atwmosphere

Argon atmesphere inside glove
box

ng X 104 Ci (estimated)

0.3 to 30 x 10° dis/s-cn’
{1 to 100 Ci/m?)

0.7 to 800 x 103 dis/s'cm2
(0.2 to 200 mCi/m%)

0.4 to 8 dis/5°cm2
(0.1 to 2 yci/md)
%150 mCi/i

1 to 30 mCi/8

~0,2 Ci/m3

&Il - 14



109
Removed windows
i and gloves —102
» Changed from argon -
atmosphare to once-
: through air before .
water rinses
1077
Plus 2 to 12 Ci/m2
o & cyolved asHT —10?
; Estimated o . ] g
w “as is” ; § . £
Ky o
B 105 i ’ =
> . - il . £
= + 1 ] —1072% &
= ] H ] - [ ] S
& - %
- ' g
§ H ] "g
£ R {1 3
@ ]
3 .
10 M !
. —10~4
LI
.
.
1
10—
ABCDETFGH I J K L &
10

Decontamination steps

Glove-box internal-surface contamination as reduced by
decontamination procedures. Area below dashed line shows
target level of activity for shipment off site. The
decontamination steps are:

A measured "as is" ¥ 2% Triton CF-10 with
B mineral oil kerosene
C kerosene G water spray
D kerosene H, I '2% ¥-100 with water
E various detergents J water rinses (2)

with kerosene K air flush 30 days

L swish; water and methancl rinse

Figure 1. BRREO /0 —7H v 7 O W REITHERRR
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ZAMNVTHFEF /S7VIY XBEES N ORYE L HE )
“Decontamination and Refurbishment of the Hot Fuel Examination Facility
South (HFEF/S) Argon Cell”

HiBH

%% : J.P. Bacca, R.L. Brookshier et al. (Argonne National Laboratory)

WBER : PNVI 2 REVHEFRO R Y + SR HFEF/S O )L - S8 0/ - 8y
ED = DR

(2BE
O VA7 NI FEET, 1964 £EB, 1977 SEBICELL LR 2 BB Lz, EB
R-NIDFOEEBK OGS » A HAM. B3R - RoBEERREZT - T
Eio
@B ¥ : 5 %Fission+Uranium Metal, 5 BiF &) ¥4 2N T3
Burnup 1 atomic %/t 7).,  Pu: 0.06% 25Pu/Y- A 7 )b
EFdn FP: 908r-90Y, 137Cg-13"mBa, fih/ & 1258b, 134Cs, 144Ce, 155Eu & ¥,

(3)EER (Figure 1.)
ENVAREBRERTO A =7 ZOREIEBSIETh. BEEILTWS. A%
BRIIE STt 7wyl L—r 28 340k g7V v UEEESH VYL —¥ 64,
R 1 4F, EVAREENL140m?,

A7
OEMRR g
ERHETRED L2 )V PRSI D 7= BT L J MRl 248 L =
D MBS EER | ERESREE, BEKRCERSFECL )R,
i) PR %
CgRE BRRToC LY CREERERE-CRR TS v LY, ki
=Rl ]
A MRS E. ©/VKE R EERRE TURCO#5865 (FiMG) TH
5Ly BB SR E IR T LT D AR L zo BENE.
Safe-T-Set (Fi&R&) LRALTCHEEE LTBENSRMRCMRL, 2
RERR S 2 HR DR LT B,
OB IR
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BERETEVARETEEL AV E TR LS, FREI L 2 EERREIC D2
Jzo BT, VDRGSO DRI T, FEMELRHRRAR TIBE S 2 BfiL
FEERRE . AN L-West IZIZXBOREBNIERFEHI RV, BRRBICTE
PBETCH o,
) HERE - BA%
(R fmtdas ]

BRBRENTERNRHE, BFBEE TV v P L—. L—b, 2L —2 T 0w,
B2l —FREE, PHXESEEERE LR 20 TSI BREE £,
[ERIE ]

+ Water Radiac Wash (FR&) ZRELTT S TRIELZT>TEE L
R4, HEEAMBHA D EAGHER,
- Turco $igHl (#5865) & —#ICBHAEER 2 5 /13— A,
CBRPAEHETRE LRI, BZERENCL D 5 5 H D (0.24m8) HICHEE LT,
Safe-T-Set 1 CE{L LEXBED & L TR
cRw b2 MERIE, FY REHITR DR UBRE L,
C —RAIBRR A B E ISR R H 1T .
i) EAERIEEE
L VRH, B, PEMIC Turco Water Base Latex®#5931)- 2 b ) w A F NI —F 1 2 &
BEIJAATV —H L CREN D, —ERHESEE, JIB T2 5E2FML 2 L L,
FIEESREETHB TR ok,
H)EEY = w bk
- AL . A ORBEDNH S HHBML . BESBRLEH D EHTH oM. —IFI
TIVRBRREE LT L. BREZ TIAEIDRITE0. ok Ak
i & B RO R & b T B, AR 0.25 V) w b /s (2000psi=14Mpa) & Uiz.
- KOBBRSIEITE. 2 VAT 259 FEFIIDPERSTH o= (Figure 2.),
7L —I8 160mm T %,
- 27 L —I3KEBEIT 50%F—/8—F v T TEM. KEARIZFEY 19 Wim2,
P27V, ENVE, TRV —TeoVal—4, BRI NVEITh—
BT 217570
cENVAEEZ2 AN LA, 1ADBOA—F—V 2w b7 —, 1 AIZEZERS &
VIR TEHDPLULED LENOHEFEET o 2. HEKILNVEEEL,L LI
D 38m3 b L—5—F 2 ZICHE L. BRREBAIBGICHLE L 2,

(GBI ENE

ERRUIBEREOT LD & A 248 L. I OB SR 2 o o MR =
bmm D Al 2{HH,
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ARGON CELL
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Plan View of HFEF/South Hot Cells

Figure 1.7k v M £ VERECE X

25°® SPRAY
NCZIZLE
STANDARD
SPRAY { INSIDE}
GUN
APPROX,
50 X 40 mm
COUPLING {68 X 1.5in})

SPRAY
PATTERN

SHROUD -TO-WALL
GAP ROLLERS

_HIGH PRESSURE
LIQUID SUPPLY
HOSE

High-pressure Spray Gun and Shroud

Figure 2. @EY = v M RKEBME
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“In Situ Decontamination of Parts of the Primary Loops at the Gundremmingen
Nuclear Power Plant” -
AR
%% . N. Eickelplasch, and M. Lasch

O0]=]: ),
1 RENV-TOBHRBIRAR L 7L 2 RARKGKELEROBIZH 2. 2T (safe ends) ZB
SO - BEIEORERT.

CHEZER R TR
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» #21X < F*8 650man-rem

OBEBORR
OEfE xE (REA) : 75 vy FRKRETEE
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@7 7w FEi&  Fe, Ni B{t#y (Figure 1.% T Figure 2.8H8)
*TF v, AERNLE
g8 ~5uCilcm?
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(B)fER
FRefRE DF 10~19(Z£3kE APAC 3k DF 4)
#HE 800mR/Mh-> 50mR/h iZ{EH;
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Fe;OL 67 %
Ni O 29 %

Cr,Cu,Zn.Co <4 Y

Chemical Analysis of the Oxides

Figure 1. B#{LYI 0 L4 RE,

HLP shut down 7 months later
Cr51 27d -5% —
Mn S4 wod 8% 18%
Fe59 44d -5% —_
Co58 704 50% 7%
Co60 Se 30% 75%
totat activity ly] | ~5-10uCilcm? -4-5uCilem?

Radiochemical Analysis of the Crud

Figure 2.2 7 v FO{b2EMER
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“Summary of the Development of a Cost/Risk/Benefit Analysis for the
Decontamination and Decommissioning”
Hi g
#%# ' R.A. Sexton, and J.P. Melvin
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- BRIIER 0 a —10nCilg Bl T 048
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BRI AR

(4D & Dk EHLHE
EB2Z b, MAREIIR, Y1 MAVRIOIET
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QRERDEMR (M., W7, #E)
OFEFERMR O MR B
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Table 1.FREE O FH BRIBIDBRY: 1%

Typical Permissible Use Fixed Removable
1) Unrestricted Office Space 200dpm/100em2 o 20 dpm/100¢m? «

Storage Space 0.02 mrem/hr 200 dmp/100cm? 3, ¥
2)Conditional Analytical Lab 2000dpm/100em?2 o 20 dpm/100em?

Storage of Contained Rad. Materials 0.1lmrem/hr 200 dpm/100em? 8 ¥
3)Restricted(use) | Low Level Decontamination Facility 20,000dpm/100cm? o 20 dpm/100em? o

Packaging of Low Level Rad. Waste 0.2 mrem/hr 200 dpm/100em? 3y
4)Restricted No Permissible Use

{Non-Use) The Facility is isolatede Deactivated Facility — No D&D
232-7
234-78
234.2¢
¥
. 2727-2 O
236-2 D
27131-2
242-1 2736-7
NOT IN
STUDY N
=
L _l
R .
234-5
520 1 -_0 n

Buildings Included In Cost/Risk/Benefit Analysis

Figure 1.2 X } /U R Y /ERFEONE L 2 - FERORER
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T4 MV TEREEED LWRBEHEBERMILIE S R 7 Mz 5 2 B BERE
“The Impact of Decontamination on LWR Radioactive Waste Management
Treatment Systems”

MR

#% : GR. Hones et al.

(LHE®
LWRHAMMSPO LWRERRTEETITON S BRYEDERNE S 27 MIS % 5

FHEER~D,

2"
DRI BRI i
PRSI TR, T B O BRI & BBk - LIRS
OIS » 0 THRIF O . RETFIC L 3/34 7 BsEttiaEnst
QEWIRA. BIIIBERILEERR T : ZR~ORER L
OMMERIEOBEHEEIEC BICET 2 ER2REHYE L,
L, RN —TOR NGB THEAIN. BERSHPLETREYL NIV
@AFFRITRBHE Y 5 v RERES CHEA
BRI BB, BIE B RE{RD,, BT RO/ HEI R k>
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D7 IRk
BRI HRIE, HHxX L - PHZRIEL UCEM. REROBEREEEL, ~
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DOFE
FM2AE, BREIOGFREEZHEAL. RRPOSHEALEE2ZET S
B . REMNEEE 0.6mglem?-hr
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‘JEER (Table 1)
C 1 RRI-TICRAEHIZINZ 5 G RIEA, ERERREIC & D B R
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RBTH

QFEHAE (BEMhi)
s AL FEHEE, RE-FVAPALTER (UF) . X7 7))V FE{LE, ©
=W 27N (DOWEEREL) BRI,
AV MEME, TRZ PN MER. 75 RF v BRI A A S5 s o B
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- BMEEE BRI RSFETELHE L,

@#iFl 8
+ CAN-DECON
A4 R, BAIETOMREEGIII KRS
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104C1
+ #iZ <& (Table 2)
IR | EHRREME, BiEsE
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Db E
—EHRDH 2 VIZEROBRE AV, 5~10%EEOREKEFAT S, BEED-D. B
RE. —RRAEEBEKECABOWERZ LEL T2,
ORFE - . AP~Citrox (2BME @ HIBF VA HEREE LG
PELUER - R - N6 DETHRE). NS—1 (Dow Chemical Co.) '
Obnr ik
DB CEBANEFIA Y SEABROBRFNEREITI. BRESREIC L 255,
SUS BEEI 25 im/ELUT,
JERIEIF A O BB O REMEAE (Table 3)
- FEIMHIBERE & bR SR O Z=IRIT AT A
b)AP-Citrox i
- AP % : SUS(300, 400 > V) — B EHE T O BMREIZ T
RBEH  [EER/N. #6,um/day(105~110°C)
70 AR, REFECLBEE : BEKR, PiEAKELE, BEET
TNHVEREINTELE,
E) APRITHRABLEITH D, HbESY L OB,
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- Citrox 3% : B, oW 7 = Vi, BRBLEW e L CHmaE
FLUBT DU NIREMOB AKX (Table 4; 20mglem?-hr,
25 um/hr), JEEIDHIHF CER 8L,
CE AL S VAT FD CANDUAR (Table 5)
6% DECON. TRURCO 4512AN&IFIA b 27 x> BE- SRR SV HEA)
8 5°CT{#A
cINS-1 i
- 1020 BESRH. {KASMM(Cr, Mo), 400 % SS (BAE 25~1251m/y)
- 300 % SS (BHE<125umly)
“Hl. ZwTN, 20—A NZFOAL, AT54 b (KEAR)
- WEZHRA : INCOLOYS00 205 EF T 175 umly
2T EF T LROM 1 0% :
CIBHBREEINA D 1 0.12w/o LL_ED Fets, Cr+ % ST IR e 8 8 LU &
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Z20—LDOFMRLTH Y S wv I3,
QFEMmEMLALER
R - BERRIETE 8~10% Tk
BARAH] (€A 51 ME) AL+ CREEL
b)AP-Citrox :
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T UEZTRERILEOEHODIMAES LS EE
AT MEME BRI RV BL. EF AL MLIBEEOELET
HLMV T DEDEETH S
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Fyr7ELDARENES D
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. EbEETHiE<
DEROFHE : Y. T —)b, 25w UDTERERE, IS (n S R
Ziogt
COBRFBMEAT : PR AREER LS
W B VS 8 D YRR T
BRI R LI
DELREEFLTESE : T 0.185R/hr (Table6.)

(3Y3 X &
BEIR MIEETL2ER
DEFREE MR X 0 25~100%. BISEEEE
DFET B, WESEEEEO LB, BAT 650 RV
SBREBRTE © B0 D R D OTHIRE, BERRICEN (¥ 0%). REMRER
APrx 3T
DB BRRAC 4RO T L THEIE, Z20M | BB EOFEH.
MR AN
BRIy — BRI ELE
OF PR YuERR (Figure 1.)
- BRfE (UBREED) o b ¥ 2.6M kN
- THHEE L # 0.8M RV
- FAIEE L5 #10.5M R
@EMFRRE (Figure 2.)
BiL < B, BEHEK  H44M R0
Z ML, BERIEANE, FARE THOBA % Laioem
SNE B PRk
OEERES (el 2%, IR, BE%) »Hbh. RRIITFE
QBRI : L 0FHO L2002 6K, #HE, R 7, B k5 AGEHARKS
6)3Z1R )
DRESDEN1 54  FEXEFBREHER (Figure 3.)  #BH#E 650 M2
24F# 29M k)
BRERTSEE (Figuwe 4.)  EREED 38M kv

(DFRF D TR
Dk 1 ZeBT 2 EREEST, BESE, (FESH
DRENE . BN, BHCOWTHHEYE
KK © IR TZ DIRMET O K EEELE
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VRENE : - AEOME. EHEEFELEN D DR FIF~OEEE. BEYLTE
FILDWTHBELE
- RIIRERICN T 2 EEEDOX b L 234

DIMLIRIEM - JEE IR, VIR, REEZBOURGLE~ONE

E)RRRRFHEE  — AR B DB 1)ty

DEFIIPRE : RERP OSBRI FIC L 280E IR, KEH R FE N

BFmMWRG : ¥ L — M, BBSOHMNBRIEETHLOTER
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DERRBERYHY  HEBK, HEEATH ) BB, O E
DL KW« k. BE. BRETk
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DUA MZES>THEB D,
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FHHPRINE & 2 BESMEREYERR O L8 EHRT . SRR ELH# LV,

ORPRMICONTIE, 772 MEFHERD S ER LTV BENH S, BBEE. 2~
—A. RTEH, WREEZERTD,

DERRA, —RREER SOV — 7 BEEOEIE, B A ORI ANE,

BELEDY 1 b ARER. BREFIEEILHE,

NEIL X, BAHREES, RAORMMAMRICH T2 HAE. REE, RHLCEA.
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Table 1.CANDE CONRBRFI L 2 MBS

Materials Average Penotration Rate tm/h
Carbon Steel 0.28
410 Stainless Steel 0.08
316 Stainless Steel 0.02
Monel-400 0.03
Nickel 0.02

Table 2. 2 FFHDHAEBIE L25IE<HEE

Waste Type Container Typical Surface Exposure Rate(R/h) Average
Decontamination Drum 210~900

Decontamination Cask 400~1300

PWR Drum 13~56

PWR Cask . 0.5~1000 815
BWR Drum 6.2~27

BWR Cask 0.33~200 90

Drum: 55-Gallon, Cask: 150Cubic Feet

Table 3.1) > P DORAHFEEE (um/d)

Material Average Corrosion
ASTM A-216 WKA 41.6
ASTM A-105 GR 11 41.2
SAE 4140 58.3
ASTM A-515 GR 70 ~ 39.0
ASTM A-615 51.7
ASTM A-234 CRWP 11 67.4
ASTM A-1603 85.2
Time of exposure 15~30 min
Temperature 67-82°C
HsPQa concentralion T~10%
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Table 4.7 T VB 7 B2 LEH P OIERISIF DS REFOR AL BIF T B2

Inhibitor Concentration(g/iter) | Average Corrosion(mg/em2-hr)
60°C 85°C

None - 0.14 5.1

Phenylthiourea 5 0.2 1.0

Acridine 1 0.2 0.7

a) 8wt% (NH:HCsHs01
Table 5.ERITHIFIAD 7 = 0 - FERIESEWIC L 2 OBRRI L3BARF—4

Material Corrosion Rate(m/d)
304 Stainless Steel 0.6

410 Stainless Steel 2.4

Aluminum Bronze 8

17-4 PH 10.8

Tungsten Carbide 6

Nickel 8.4

Chrome Plating 0.8

Table 6. F 7 AEHOEHLFERYIC L 3 #IL fRER
Description of Waste Exposure Rate(R/h): Surface

Decontamination Waste 10~-25

Normal Solidified Radwaste | 0.00005~1{Average 0.185)

MAINTENANCE SH1PPING
RESIN SOLUTION
SLIDING DOOR
44 - MONORAIL
RESIN
STORAGE
X
T T  —
ik 333 —1 L
PUMP PIT ] — — — —
i

= 53 -]

Four Columr -ﬁands-Oql Radwaste Facility
Dilute—Pfocess

Figure 1.5 AT S BHE{EES SRR 7 1 £ 2
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Four Column Remote Radwgéte Facility
Dilute Pracess.
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— B ' ——s
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_Y_|_conrror room A
WASTE TREATMENT AREA
75
ne
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TANKS pr

Radwaste Facility at Dresden-115

Figure 3. K IV A7V RFHBBHAI BT 2 REHER Y S EER

. MAINT.

CELL

X
CHEWM | CHEM | oo\ mioN STORAGE & TRANSFER COLD STORAGE
REC. | MAKEUP
‘ SoLID,

HOT STORAGE

CONTROL ROOM OPR. GALLERY

Remote Radwaste Facility
Concentrated Process

Figure 4. 78RR F R AT BE Y ILIE FRAS IAE 7 1 2 %
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“Reactor Coolant Pump Recontamination and Refurblshment at Oconee”
Hi#t : Radwaste Solution Jan/Feb. 2000
#3# : Tom Shiel et al.
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PREEEE. RS, BEZ2150EFLUTICT 3,
DFEiz¥yc1 0,

BUISERE : 3A - Vo N7, BPEEE:®38/ 3887
MeTHa: 752 b ERER (6 04F)

®II - 36



0.35 r

0.3]
0.25.
. 0.2]
0.15,

0.1
0.05.

0l .
1st Cyc

T e WisT>
2ndCycle  3rdCycle  4th Cycl

le

lﬁmulative actlvity removal from four decontamination tycles, . b ]

Figure 1.l Y 1 7 L & Bk piss e m

&I -37





