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(From sampling point)

O AVTHLEEZE S, Chiller
R-H* + NH,OH — R-NH, +|H,O Reducing device Xm
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{><]_
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O Tt
R-H* + NaCl — R-Na* + H* + CI
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(Grab sampling line)
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v BREDIS(KARBROKEERE) TH, KA KpHIEEpHRAIZS Tk

. JIS* Previous =RITDIIS* IAPWS
pH Standard at AVT(O) condition (in 2006) (in 2015) TGD
Once-Through Unit Feed water 8.5-10.0 9.2-9.8

Feed water 8.5-10.3 9.2-9.8
Drum Unit

Boiler water 8.5-9.7 8.5-10.0 9.0-9.6

Feed water 8.5-10.3 9.2-9.8
Heat Recovery Steam
Generator Drum Unit _

Boiler water 8.5-10.0 9.0-9.8

* JIS B8223: Water Conditioning For Boiler Feed Water And Boiler Water
** Not include Cu alloy in the condenser

Fig. K AREFTDIEGKpHD ZEE
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Standard for drum unit feed _
water in Japan Previous Latest
(JIS B8223) (2006) (2015)
Low limit 8.5 8.5
pH —
High limit 9.7 10.3
ERE 1.0 mg/L 11.2 mg/L
IR atpH9.4 1o atpH10.0
NFHA R BENS LD Ny
RHASEE 30 Days %1110 2.8 Days
{ ELEETHFAY
Higr ST 3 SR ot
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Cation exchange
: (To Conductivity meter) membrane
Cation

i Outlet(HCI)
Discharge

Tnl'l

D ination Chamber
Cathode Anode
Chamber — Chamber
— Anion +
— (CI, OH") ¥ ———
H+
Cation || [Cation
3 (ETA*, NH,*, V,Hs*, Na*)
L] LN =
T lon Discharge Fig. Monolith cation exchanger cell
Electrode water Electrode water 135L % 80W X 95H

(ETA, NH4*, Hydrazine, NaCl)
(From Sample Inlet)

Cation Monolith

Fig. Function of monolith cation exchanger cell

* -
Fig. Monolith cation
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0: Cumulative Intrusion

. e: Log Differential Intrusion
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(Inside Structure)

Cumulative Intrusion (ml/g)
Log Differential Intrusion (ml/g)

o

0
0.001 0.01 0.1 1 10 100

Radius ( ¢ m)
Fig. Example about pore size distribution
of monolith resin
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BB ICHE R TARMIMELEL (RKBAE D 1/14~1/2).
= /NEI{EHIETHE.

monolith: LV30

\

| monolith:LV70

200

co‘rkentional o——— (Used)
particle resin: . |
LV70

_ i
conventional
particle resin:LV30 T

100

&—— (Unused)

Na+ conc. (mg CaG03/L)

H: lon exchange zone
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Beads Resin Bed Monolith Resin
60 60
50 [ 50
/ﬁ 0.8A 1.0A
L, - 0.8A
40 / 0.4AH oA 40

) 0.1A

0.2A
2 0.1A

l
L
}\ﬁ
AN

.ﬂ‘*""-—u._,_*_ : 7 = z‘
10 — L — 10 hﬂml/ //
L ¥ o 1 1 1
00.00 1.00 2.00 3.00 4.00 0.00 1.00 2.00 3.00 4.00
Time (hr) Time (hr)
Gradually Decreasing Sharply Dropping

Fig. Electric deionization speed of Na* ionic form cation exchanger
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DC Power supply unit E}é
Inlet conductivity :

(c)— T lallv]

Monolith Cation
Exchanger Cell

Filter s
(CI ‘
@,

(Inlet) 4[*]_ (Drain)

Fig. Schematic drawing of the cation
conductivity measuring unit

Cation conductivity

Fig. Prototype of the cation
conductivity measuring unit 1o
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0.25 30

——Qutlet of monolith cation exchanger
—OQutlet of beads cation exchanger
—Inlet of cation exchanger
p—"1 S —‘J’\“—“‘-W
02 Wil €N 25
T mew =
S ’ ! | e
2 VS Nhecton | =
i no injection
= (CL %j guglL) . £
=0.15 20 .2
(8] e [+
= [ =1
'g ©
5 ]
O NaCL O
© 8.24ug/L =
B ] /| (CL5ugll) —— 15 £
e =7
N M Simulated water condition
NGl NaGl. . M3% ETA 30mg/L, NH, 0.4mg/L, N,Hs 0.15mg/L
no injection  1.85Hg/L  4.94ug/L mg/L, NF, U.amg/L, NoFs U.lomg
(CL 1pg/L) (CL 3pg/L Temp. 40deg C, Flow rate=10L/h
0.05 3 ' — 10
0 5 10 15 20 25
Time [hr]

Fig. NaCl Load test (Simulated PWR plant water)
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v RNDREREKDIEREIK(GTCC power plant) pH10.3
vV WFAUBRERRESLIUVESRGEREDRELRER

0.3 3 60
3 L A | AE—— ________________________ ________________________ ......................... - 50
CL:  Oug/L CL: 3pg/L | oL ospgt o CL:osug/L
(0.055uS/cm) (0.072pS/cm) ‘| (0.088uS/cm) < (0117ps/em) -

o
[N}
IS
S}

w
o
Inlet Conductivity [pS/cm]

N
o

Outlet Conductivity [uS/cm]
o o
- (0]

005 b e e w—— IS e s M—— - 10
——Monolith Cation Exchanger outlet ! i | | simulated water condition
——Beads Resin Column outlet : | NH345mg/L(pH10.3)
——Inlet _ | Temp.40deg C, Flow rate 10L/h
o | _— | | ; ; ; 0
0 1 2 3 4 5 6 7
Time [hr]

Fig. NaCl Load test (Simulated GTCC water)
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Monolith Resin -

Beads Resin

¢0.2~0.8mm particle

Size Pore size is arbitrary
changeable
Packed Bed Entirely continuous porous Not continuous porous body

body with
- Large surface area
- Homogeneous pore size

- Have voids filled with
water between particles

lon exchange

capacity 4.7 4.4
[meq/dry-g]

lon exchange zone

length [mm] 49 350

v Monolith Resin is suitable for electric regeneration type cation
exchanger due to its structural features.
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