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Study on Countermeasure Technique for the Powdery Scales Brought over into the OT Operation Boilers

- Evaluation of the water quality improvement effect of low-pressure heater drain system by the corrosion test -
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Abstract

In recent years, OT operation boilers have produced powdery scales which accumulate on the inner surface of the
evaporation tubes and cause temperature rise of the metal. The main cause of the occurrence of the powdery scale
is the increase in the iron concentration in the low-pressure heater drain water. Since low-pressure heater drainage
system generates corrosion due to low dissolved oxygen concentration and low pH, various techniques for reducing
the iron concentration recovered in the feed-water from the drainage system have been proposed.

In this study, the corrosion test of the materials constituting the power plant was immersed in low-pressure
heater drain water at 120 ° C for several weeks and the corrosion resistance due to the difference in material and
the difference in water quality was evaluated. Increasing the dissolved oxygen or pH showed higher corrosion
resistance than ordinary heater drain water and showed extremely high corrosion resistance when both dissolved
oxygen and pH were increased.

Based on the results of this research, we plan to consider application of cost effective countermeasure technique

such as closing the low pressure heater vent valve of the actual plant.



0T 2= v NI BN F— R — Vst et Ot GF 1 8

—LP R KDKBREEH I LD T A b & — Afif A el —

1. [XC&HIC
EANOEBENFERERL= N T, KA T4
AAVERVE s VE W B AL B (AVT @ All Volatile
Treatment) 2 i 3 ZLEE(OT : Oxygenated Treatment)
ZHWAL TW5D, AVT 13K DO EE 3 (DO)
ZBRELELFEHRICLCRA ZRBENHEIC
~ TR A MEHEIRE R LT DR KALEE T
BV, OT ITfaKZ @M HER L TR 2 A
L. BILEFAR T~ 7 27 A MEERIED L2
WA Z A NRE R 2 RS D R K LB L ©
HD, EEAKFTON A NOWRIREIT, TRV
pH fHIK C~ 7 X ¥ 4 F LV & RIBIZE W=,
OT IZAVT LV #K pH 2B BHITE, KA T
~OEROFFIA R Z KK CTE TRA F{LF PR
FEEEMTED, Z0d, RKUERRA T70%
< T OT 23 H & B AFREIRFE M5 H LTV
%Y, LaL, EfE, OT 2=y hTld~= & A
FRZEBR DL NHKE R 7 — V(N H— A —
M) e LTHRA TARBEENEICE  HERE L TRE
PHEZERE 20 RS T OBBEELZ5 &K%
BN S, ZOERRD ATV D 29,

2. TSUMA—IMNYRT ZNRVFT—Rr— L5t %
FRAKALEEYEZ OT ZiEH L 723546 T HEKE X
HIGREETH Y | BB OMBEARBE TO
AR, EARZHCERE SR e — % DOER
MBS 1TSS I R RIRAE & 72 D, OT 1X AVT
SVHAKPH 2L EFEH L TB Y, HARKE LK
JEE —% RL U (LP KL ) EiE pH o AVT Biks
ERDEDFBELT L AA T ~DOBDFIAE
WEied, 2O, 77 "N A—=ATEARTH
— 2=t E LT, LP R LK ok
A ol & L7z S FEx R (OMEEE. OfK
pH &% @LP KL Y RHFE~DOT =T HEA,
@LP R L U R ~DEEHFEEAN, OLP <X D
FIEER, OLP LU RFE~OEIRT V23
) AHERLTWD Y, Ll 2=y MelciE
RS S BeAe 720 | FFE R A2 WA L7ZBE 0 E
B2 E R I HTH D, £ 2T,
OT M DHEKETZ  hd LP KL rkE
o7 A M E—AMERBREZITV., oM ELER
BELOLP N /kKOKEREZSGE LGS DE
BINHIhR A EH i 2 Z & & LT,

— 44—

3. RERA*E
(MTAFE—RDREF

LP LU RMOFEEMBEITIREMTH . T
A R E— A 21T SS400(30mm X 50mm, 4 [fi#400
WHEY 2 Wi, £/, A—0OKRETZ v A€
U 75 8 STBA23, % T > L A$i SUS304 %12
B L CHMEZEEORNMEZ M L7,

T A b E— AR O B 2R B R &
#1ITR LI, @HFEEFO OT 2=y F® LP
R Lo KZRBIEEICEAL THAEZ, 7 E=
TRMBELIEA L TCHIEDKEFICHE L, LP
R L 2R Y D 120°CITE L, #2722 FiEhik
RE(0.3~0.6mm/s FEE) TT A b E'— 2 & 2 #[i2
BEL, 2B, —HOEMIZONTIERK LS »
HIREL CEMREICE2FHEZHE L,

#1 120CT 2 b B — R (iR B OB

wamomann | wesws | QU 70| BR
[EpHDAVTERSS) pH8.9&DO<1pg/L
(BROEF) (SS400) 15k
HELE (STBA23, SUS304)
_ pH8.9&DO50ug/L 50%2
t_gﬁ‘jf;t’j,’mm PHS9&DO100pg/L. | 10078f | BOE | 015021 5mp
FLURFEADETTIA pH8.9&DO150pg/L 150%2
pH8.9&D0200ug/L | 20032FE
pH8.9&DO1000ug/L | 100052 BX
GEFPHOAVTIRHE] pHO.3&DOTug/L 7 | o | 05~09 | 7"
#KDPHLESR
FLURHEA~DTYEZ75EA | PHO.6&DO<lng/L JES
- - pH9.6&DO100ug/L | 100f2FE | 9652 | 1.1~15
(BpHOOTHIA] pH9.6&D0200pg/L 20072

(2)iRiEH DT AME—RERE A %

RE#OT A N E— R % %E 7 B (SEM) B
B0 X MET O SEIC L RE oL, EaEo
AR RO A A LT, £7-. 5%
(A v e X —i) Tlesdkei® LT A 7 —
N, BEEEPOEFGETORREELZE T LT,

T A NE— ARG FIRAKICE N L7281
A E, @K O DO &G L TREICY 7 3
BA MR A NREEERRT D05, —E5BILK
e 22 6 FTIORMICEH L TEREZERIE S,
T, ML OBEHED OB R EIEE
SR 53 & ARAR A~ D s HA B 43 (KA~ D JS £ B & TR
AW ER, REGER, BAr— LV HERE
MBBEH L, LP RL U KDOKBREZETIC X Sl
B2 PG U 72, Zeds. PREER B X ek <
LD XBEFT DI EL D~ TR Z A hE~
~ XA NEFEIG ERD T, RER I O
SEHEE R L,



0T 2=y MIBEF DT H— A7 — VRPREAT Ot (5 1 #)

—LP RL U AKDOKEEEAEEIC LA T A b E— XS —

4. FARRBREER
41 HELEEOFME
BEDLP R L 2 /KM Y ok ERBE (pH8.9&DO<1
pg/L)T 14 AMEE LZET 2 b e — 204k
BlEE L SEMBEEAYGH 1|ZR LT,
SS400 & STBA23 i2i&
f&@i@ﬁ@: X 1,u m 5&{% pHS8.9&DO<1pg/L—120°C x 14H
D BT (~ 7 KA —
b HLR) D BLEE S LT A8
SUS304 Tix4E iR
HEFF ST e,

SS400 STBA23 SUS304

FE1 SREOSNER IO SEM BE(10000 1)

T A M= 22 G L B D OB
BFBD L RERIFEEAE S & ARMA~DIF R R
BHLAEEREAYM LR L, SEORBRSIET
13, KA~ JE A B 1E SS400 Tl 30mg/dm? 2
7253 STBA23 Tl -8 L, SUS304 TlIsh CE&
LAaWnWZ ENH o7z, LP FLUREEEREHE
BEHEFTDHZEIZRELZN, e —FF2—7 LP
RLo 2 OMBEBERIIAE RN X —R 7
— VR THD LT,

100

| | #ER120°C-LPRL 7K B K ~OVE Y
(pH8.9&DO<1pg/L) ) N
go || RUUIN:14 R | | mORERBIRAE S| |
560
j=2
E
ﬂi@
= 40
S
=
%
20
0
$S400 STBA23 SUS304

T AN — AR B (BIF B )

X1 BIED LP L /KEREA 2361 AR FHAE CO R

42 OT RFBITICKEZR
BUED LP R L > O KEREIIIK pH D AVT B 5L
TN LP Xy RO IEEMASR LP KL R~

DEEFIEAEZITZIE OT BREIZBITTE 5,

—f§i] & L T pH8.9&D0<1,50,100 1 g/L T 42 H [
R L 72 SS400 DAMBLEFL & SEM B H % G EL 2
IR L7, AVT BRB35(DO<1 u g/L) CEHIRZIET 5
ElumEHORE~ T RXE A MR RBIE IR
7273, OT Bg5%(DO50~100 12 g/L) CREMIRIET D
LT A ME—REmIT,
S/ GNP RON o
N SIRAE U 72 PR €0 J2 I3
B, Ly mBEICH
ik E LR b o
7o

pH8.9—120°C x 42 B (¥4 E SS400)
DO<Ipg/L | DOSOpg/L | DO100RE/L

pHB.9&DO<1pg/L-428 | pH8.9&DO50ug/L-428 | pHS.9&DO100ug/L-428

TE2 OT B CO/Ms U SEM FE(10000 179

K2 72 DO JRFEICHHIE L= LP KLk T 14
HIZ2E L7272 b E— 2 % b8 L, [FREICK
M~OEREEZFEH LR EZX 2 2R LT,
AVT B2 57 (DO<1 u g/L) CTiZiE L 7= SS400 #f B fh >
KA~ JE5 £ 81T 30mg/dm? FREEZ73 LP R L
KD DO JEEEHEAKL LD OT BEE(50~150
wg/L) & AT A EIE 10mg/dm? A I AR L 72,

7277 L. OT #&/AKME#ED FIRfE(DO200 1 g/L) LA
BT, BEATT A b = R TR A R &
Iz, WHER CIIEEERHINL Tk, i
DOREZ LA LTHLIAEMRIIED RN EE X
bid,

200

#EH:120°C-LPRL K

(pH8.9, DOFH) W
IR 14 B R -
AT S5400 i

150

=
Q
S

AKA~ DI £ ik (mg/dm2)

o
=]

<1 50 100 150 200 1000

DO (ng/L)

2 Fix 7 DO BRI DRSS A R



0T 2=y MIBEF DT H— A7 — VRPREAT Ot (5 1 #)

—LP RL U AKDOKEEEAEEIC LA T A b E— XS —

DO J##J£<1,50,100 2 g/L IZFAFE L 7= LP KL 2K
HCEMRIE LIMET A B — R 2L
L. [FERRICAK~D B R &L BN LR EX 3
WoR Lz, BAED LP FLrkid AVT BREE
(pH8.9&DO<1 u g/L) TH v | RHAMIRIET 5 & &
RENEML, REMOB RIS D Z & AV
%, —Ji. LP RL2kd DO JEEZKEAKL L
DOTERELT L LBREITIRIEIEKTL, BH
MRELTCHEREICKRE B MIT R, KEE
BHEIZEY RFMOERIME 1T D2 /S
niz,

120

Uk 120°C-LPR L2k BDO<1pg/L
(pH8.9, DO)
100 || B2 : SSA00(HT i i) ODO50pg/L

DDO100ug/L

-3
S

@
o

IRAU DI £ (mg/dm?)

IS
S

20

14 28 2
I A (R

X3 £ 7 DO R ISIT DI RSRHHD R Y 2 £

BEo T, LP R L > OKEREE & /KR & [RIFR
@ DO BEIZ LR TEIEX, LP KLY RFED
JERDIEITE DR e X — R — L3R
ERD T ENH ST,

43 FEpH D AVT, B pH O OT BEBITOHR
Fa7K pH BEMED LHL LP FL U RfE~DT
VE=STHEAEITZIELP KLU pH 23 EH L
KERBE 2 8% pH fHI D AVT BRIEICBITCTE 5,
HIZ LP X R P IR A % A2 OFF L C DO
Ea ERESEE. LP FL o OKBREE 2@ X
V& pH O OT BREEICHATTE 5,
—ff| & LT pH8.9 & pH9.6 T DO<1pg/L.
pH9.6&D0100 11 g/L T 42 H[#i2{& L 7= SS400 @
AEERE L SEM TEAGHE 3 IR L, &
pH(pHB.9) D AVT BrEE TR HNRIE T 5 & ik ol
0 lumEimORG~ T T H A4 NPBE ST,
T =T EANC LV pH(pH.6) D AVT BrEE
T D EHum ITHERKE LT NNEED~ 7 %

A MRIFABE SN, £io, @H LV S pH
@ OT 5 5E(pH9.6&D0O100
nEFT DL TS | PR | B e | oo
A R~ a A RARE |-
LR L 220 | H
pm BREICKE R AR L7
HP b RO,

s

5

pHB.9&DO<1ng/L-428

TE3 pH RO/ KOV SEM SE(10000 1)

pHO.6&DO<Ipg/L-428 | pH9.6&DO100ug/L-428

Fkx 7% pH & DO JEE T L7 LP KLk
HCRMRIE LB T A N E— X &bk
L. FERICAKI~DOFREEZ R LR %X 4
WA L7e, AR &30 | K pH(pH8.9) D AVT B&
BETIE, BIEHHE EDICERENEM LA,
pH % L5532 LB EEINTESCNTRY | IS
BELREIIEWLE, £72, pH & DO RED
W& ES LGl L0 E pH © OT B & T4
XL SRR TRV MVEICEE S 4. BENRE
L CHEREII{ME T, REMOEEITITIE
T B2 RN,

120

B 120°C-LPRL > 7k
pHii ., DOGHE
100 | 4471 : SSA00(HIF i) | DpHY.3&DO7ug/L |

OpH9.6&DO<1pg/L

BpH8.9&DO0<1pg/L

BpH9.68DO100ug/L | |

®
S

IKAB A~ I £ (mg/dm2)
(2]
o

IS
S

20

14 28 42
B ()

X4 HFx% 72 pH, DO JEEE I T D IR EHR Y i i

o T LP FL /KD pH % EH-THIE, BIfE
£V LP FLURMOBREIIMH CE, BT LP
N MR OMILTE % & OFH L CTHRKRBER M
O DO BEIC EFTIE, Tvahe L —2
TF—LRRERBDEEZLND,



OT t=v kT

B b H— 7\ o — VRER B OET G 1 #)

—LP FL kDKL s

CEBHTARE— Xﬂ'ﬁﬁ n‘l“ﬁﬁf

72k, KK pH EEUEEZ AR5 & HAKRR
O pH EFSFIEH D0, T ' =T HEAREN
KIgWZ BR U, EARBEEE~OAR AR E < 7
L, EAMEEEOT =T RER 2 & &
BETT 20BN H D,

5. F¥&&H

A, OT 2= N CTlE~Z A FRZERDZ
W Z— 2 — )L b LCRA 7 REENTIC
JELSHERE L TIsBREZEN L 720 (R A 7 DEIR
GESIEEZTEHPRE SN TND, AT X —
A — VDL E D LP R L KB OgkR
JEEEH T DK BN T T > N A =T B R
RENTVOINEREMZDRIIAATH L, £ 2
T, B OT 2=y FDLP RLVKET A MY
— 2 HNT, B OMELELLULP L~
KOKEEEEZ W& L7256 O Mz R %
EREAm L 72,

ZORER, BED LP KL VRO KBRS I
pH O AVT B85 CTH 5 720, [RFBM O JE £ 3kt
L. ¥R~ DEDOFHARRK & 702 Z & 2340 | LP
KL &8 AT v L A7 E~Di
EELAMTHD Z LRI,

T2, LP RUURBEOKEBREEATIZL HikE
W OEEIHIZN R A ik LT 5 IZR L7z, LP
R LV ROKEEEZ OT BREECHEH pH O AVT
BREE. & pH O OT BEEICBAT LG E O£
il 2h S A3 A B AN PR Rl & 72,

120

BpH8.9&DO<1ng/L [1EpH-AVTEREE(BLIR)]
DOpH8.9&D050ug/L  [OTH:EE]
OpH8.9&D0100ug/L [OTHE]
BpHY.3&DO7pg/L (@ #pH-AVTE 5]
BpHI.6&DO<1pg/L [l # pH-AVTE 5]
mpHI.6&D0100pg/L [ #ipH-OTH: 5]

80

Bk 120°C-LPR L7k
H1E - SSA00(HIF FEE i)

KB~ JE £ 5 (mg/dm? )
8
[

40

o

14 28 42

R HE(H)

X5 JKEREEZERIZ &2 RIFREMOD G EEAlh ARoD Lok

A Bl OFRERGATlE, RFII T 2 &l
hEIEL, pH BRI K 2% pH © AVT B~
BATL Y DO EE LHI2 X% OT BREE~DBITN
RRENTEY ., FRENBIRO 110 BEIZK
JC & 2 AREMEDS RIB X7z, FIZ pH & DO i
L HIC ER S THE pH © OT &REE~ L BT
T, KO AR RO —Rr— xR b T D
Z o T,

INH N X =R — VxR a EEEH T 5
Bt pH EF I3 K pH EEEDO EHSLP R
LSRR~ T VBT EANKETHY, T
T T EANBEBINC X 2 E KDL EE A~ O A fif
EEETHVLEND D, DORE EFICIX, HK

\CEER D LP X NP IER 217 2 X5
AHETH 0 | FEEEREIE N AW 7 E OB A ST
T H BT D DY KIE 72 32l SoE O3 L B % D
WMz WA IROE AR EE RS
b,

S%IT. ORI REAEE 2. Kb B
NRDE LP X b Fp D P 1R E FH o FEpgar H 12
M 7= SR EED TS PETH D,

[ EE]

AWFZEIL, WIEE B EBE L it a2 T
FhiL7eb T, BFERER - PG W HTEE £
U 72 BRI TR S BE#HT W2 L E 97,

[&% X#k]

D FREALTE, KOO KRY) S — KR ET
v N OKEEHEM (D 2) =7, )Oﬂﬁ?ﬁ%
J1388, Vol.59 No. 1, 29-34(2008 4F 1 H).

2) JNHSF, @A, PeEE—, A RS
IRA= KRBT T sy B =R A — )L
J& DARBEF M IC S W T, kR 1% E,
Vol. 65, No.7, 520-526 (201447 H).

3)  mHBUR, WL, FESRATE, EEERRE,
FIHEH .z, TR, “BRERAMEERT T
MBI X =R — )V NT Tkt
WG, Rk 23 4R )R 1 3 R 5
A, 34-39(2012 4E 2 A).



	03_(様式2)表紙_201803-r2
	04_(様式3)本文r3(企画修正2)



