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Advanced Resin Cleaning System (ARCS)
by Shinji MIURA, Kaoru KIKUCHI, & Syuichi UENO

Ebara’s novel and unprecedented ion exchange resin cleaning system, for use in BWR plants and featuring a vibration separator and

basic design factors of Radiological Solutions, Inc., had been delivered to Tokai No. 2 Power Station, Japan Atomic Power Company,
in October 2005. This compactly-designed system effectively separates crud and resin fines from ion exchange resins, with no clogging
of separation screens. It generates minimized waste liquid and has a specially designed over-pack cleaning tank. The system has been
in operation for about a year now and favorable operational data and evaluation results are being reported from the owner-side.
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Table 1 Operating conditions of resin cleaning system

IH UL TP SR
Ttem Operating condition
U, .
];f 71‘ > GRS i L (m*/h) 172
esin feed rate
18y F U720 £ F 2 55 ifulst i L P 3
(m?) 6.9

Batch processing resin volume

17Ny F 4720 A oF 345 i WL BRIRE ]
. : . (h) #9
. Batch resin processing time
NERS
F=2 FEEIHLER
Table 2 Specifications of major components

=24 R i ERV 2RSS

Name Quantity Volume Main material
s - 172 m*/h
Bl 1 S5 (S BR AL E) ASTM A240
Vibration separator Round separator .

(Resin feed rate)
Bz s v o 7o TR 072
Over-pack 1 C hlindrical type (FkitLib) SUS304
ot V! yD! (Liquid contact part)
W sz s >~ 7 7= CEMFEIE 3
Clean resin tank 1 Cylindrical type 0.66 m SUS304
BkK=Zy v 7= T Mg 3
Transfer water tank 1 Cylindrical type 0.67 m SUS304
BEZ s v o 7= CHEMFEIE 3
Spray water tank 1 Cylindrical type 088 m SUS304
e iR =5 ~ > 7= CE MR 3
Resin fines tank 1 Cylindrical type 0.19 m SUS304
AT VA KIGERAR VT 1 . VA GRS 39 m’/h % 74 m SUS304
Spray water pump Vertical type volute pump
AR S N7l )

Bikkw 7 1 VSt 16 m*/h x 70 m SUS304
Clean resin transfer pump Vertical type volute pump
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Table 3 Comparison in generated waste liquid volume e wr L e e T S 32 S
B ERBEEINLDTH Y, IREF IR E
Ve - X SE LI |2 R o . . < - .
| Cleaning | TS cﬁjﬁ%ﬁal @“itl__ﬁz:‘ﬂ WIERELIrfHEINTE io 3, 7TV
LR New system system FIZE2HRBD B CT2DTH % BUE, BHIZ TR
reatment step — ST N=
CRT otk - " " )7 75— & R K OFHIE AT DTV 20
Back wash at CRT ' ' 44 WREIEOSBHE
ARCSALF g [N IS " PYCE
ARCS %eatment (m?) 249 - IR XBR UL SEE C OB R OBE 2 > 7Y ~
R Bl e 3 7L, 350 um K OBF DA 2 J5E L 720
Back wash after (m® - 1395 . . e .
resin separation MRAERGIIRT A, WHFI D 350 um A O 8
RST i A vEidr , PEAFAESRIZ 3 DT TH 4 0.051% & 0.021%TH Y,
Mixing and washing  (m?®) 83 8.3 . . i
in RST 1M OB C 350 um A DA 59 % b d: T 5 4%
ErRTBEHIE . BE ot REBIRIEE B C OB E TR b
Waste liquid (m?®) 476 162.2
total volume
%4 ARCSAHEFi#ZTONMZ 7 v F %6 ARCSLHFI#£ T OB MR IR B2k
Table 4 Intergranular crud before and after treatment Table 6 Removal efficiency of resin fines
¥ 7 V% Sample 5] ¥ 7 V% Sample Sy
JREE State A B c Average JREE - JHH State & Item A B ¢ Average
WL PR . I T IVE 3
Before treatment (g as Fe/L-resin) | 1.16 | 138 | 1.02 1.19 Sample volume (cm®) | 1065 | 1080 | 1170 1105
JUSEIED . LB i 350 um A it g
After treatment (g as Fe/L-resin) | 0.16 | 006 | 028 0.17 Before Less than 350 um (cm®) | 06 | 05 | 06 057

treatment | resin volume

%5 ARCSUHEGiIETHORI Y T v F APAES (%) | 0056 | 0.046 | 0.051 |  0.051

Table 5 Surface crud before and after treatment Existing
VRS

(cm®) | 1160 | 1330 | 1260 | 1250

¥ > 7 % Sample N 5 c Sample volume
IR7E State YLD 350 wm A A
L After Less than 350 um (ecm® | 03 | 03 | 02 0.27
(g as Fe/L-resin) 0.03 0.02 0.03 treatment | resin volume
Before treatment
p AAAER
)‘L 0,
e (g as Fe/L-resin) 0.01 0.01 0.02 Existing (%)| 0026 | 0023 | 0.016 0021
After treatment
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