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Shoruerya b2 A F48(5/17-5/25, Course No. 13 of Overseas

Training Schedule 2016 2nd Batch(MC Portion)) & #A%4c-™ Bl #71F o

TRAINER | 518 : 519 : 5/20 : : 5/23 : 5/24 :
Water Quality Control of |MAWATARI _
Power Plant
GENERAL M.SUZUKI —
OPERATION FUKAWA N .
Pump Training TACMINA | | -. . .
TEST *
MAINTENANCE GENERAL | M SUZUKI I
CHEMICALS and FILLERS | SUENOBU : : P .
EQUIPMENTS- TANK YODEN L

B 1.2y 744

1AL A9 Y FaRME 4
105 5/17 Aafe (=4 n)

105 5/18-5/24 |F ¥ RTRA#F B e R T4 g 2 528 K E I Hs
105 5/25 EAE (KA —>54)

p > 2 EF 5 Masahiro Suzuki (General) ~ Jumpei Fukawa (Operation,

R&D) ~ Mitsuru Yoden (Basic Design)fr Yusaku Suenobu (Maintenance)
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3.1 A nKfEeE
AR F e st GRR O BEY ARSI BT R 2

M T gp

. @t > fev 11 (Safe and Reliable Operation)
. % v * F (Increased Unit Availability)

SCBRET R B o sl AR A AeT Bt 0 H P R BEY 2R R
w4 ﬁ”%?‘fﬁﬁ"% e BB ART a F A EESLET FAER

2

Won LB REAEL YRENT AR ORI RS

e T-Scale deposition

- 5CC etc.

w
]
]

- Increased of boiler A
: depuﬁltlnn
!- Crver Heating etc.

!'- Caustic gouging
il cP
LPHTR
.HH:
H;H_t
! ! ¢ ‘ CBP
' -Acid comosion Tl s BRI o
at .Sc:aledepuatlnn
' 'at Feedwater
i i |control walwe
' fh::reageﬁufbmlerapbysca;e..
\ deposition.
I -Pitting I :
i~ Inlet attack i

Bl 4 kSR E 2 & A sl g anp 35 p A Organo = 7 |

;%% © pH B %kt R



KREERT
Oxvgen “BE
y9 A F 878
EEE S SR ey
I ZETH T T 2

pH Purity
HOBEEHI( NH;, e s

Oxygen scavenger)

B . K4 F|F @7+ [ P » Organo = @ ]

bk R e 2k F R T BT 5% 4 2 ammonia ik
8o Hpe | BEY 4ol T & BEAET

L§ § ot 8% & CPS i it » B Rfost sk ek £ 42 0

-

FEY RRUHL 25T E N G T
¥



E COND.
Close
vent valve
CP
T Deae.
. LHP LP CPP
Boiler (— it K HTR _@
BFP CBP
NH,
B 6. CWT e 244 p # Organo = @ |
Fle BB ETIRIPFEIVIL TR TER Y HT FITS
Fr#lendp ik o - 4tk % * ammonia kip#lée-kehpl &0 3~ BLA SRR RE
i ikiandi e > 4eRl? T pH B4 SC F B T Ao TR E R

F¥ > ammonia =i > &
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105

100

a3

pH {at 2575

an

a5 f

an L

Corddotlviky im3/m ak Za75)

=3

pHS 3-pHS.7 =0.7-3.3ppm as NH3 ‘
- TargetpHS.4=1.1ppm as NH3 ~*"'
5 Lot
E e
EEEe
e S -
PHVSNH, -
k I
a1 1 1a 100
My (mz Al
i I =
TargetpHZ 4 =1 1ppm as NH3
=0.7m=/m
|
Pl
""‘fj r/ ‘
! Conductivity vs NH,
i = i
o 1 Ty
PH, [mg [
BT 6" 7%

B @090

+ ukﬁ;; Brrv a1SC &R E KFH]

pH in Teed water is controlled by ammonia.
Ammonia injection point at CPS outlet
There is a relationship between pH and
specific conductivity as bellow.

Therefore, ammonia injection can be

controlled by specific conductivity at
Deaerater inlet.

10

Candustivity im 5 m =t 2515

a1

6

an

- pHvsSC | /1
| Basedon |/
NH. j

......... Al pHS.3-pHB.T=055-1.36mS/m
A ! | TargetpH9.4=0.7mS/m
an 1043 110
pH fat 2572
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3.2 e 4238 (Initial Clean-up)

M &R Y 5 L s
B g cds (kg 00§ koK e f S 0 T e b

“:?ér
N

WS

» 1l 75

Adr L F A R RHF R R0 SN R RET ko E e T Y
9“@ - ‘é‘ﬁ ’ IJI,E*FE_ \-lzd—v]\?ﬁ’ %é?z“ﬁl\m&w.ﬁr,/m/ %;Q —lir'—"‘%\»’—"'ﬁ‘ﬂt ,
HY & 3 d MG kg ~ 18 h® fORFE o ke o

% 2. A4 E AP A Organo = @ ]

Procedure of Initial Clean-up

Clean-up Step Main Criteria
1. Condensate waterLine
(1) Condenser bottom blow Turbidity < 3deg.
@ Condensate water line blow Fe <500pphb, Oil < 1ppm

@ Condensate waterline circulation Fe<50ppb

2.LPHTR Water Line
@ LPHTR line blow
@ LPHTR clean-up circulation

Fe < 500pph, Oil < 1ppm
Fe<100pph

3. HP HTR Water Line

® HP HTR clean-up blow Fe < 500ppb, Oil < 1ppm

(@ HP HTR clean-up circulation Fe<100pph
4. Boiler
(@ Boilercold clean-up blow Fe < 500pph, Oil < 1ppm
(@ Boilercold clean-up circulation Fe<300ppb
(@ Boiler hot clean-up circulation Fe<100ppb

5.LPHTR/HP HTRDr Line
Blow
In-Sirvice

Fe < 500ppb, Oil < 1ppm
Fe < 50ppb

3.3 i &% (Chemical Cleaning)
Weg R4 4ok SFFY D
A e i

2. WA EAME B FEHERAF

3. BMEF XA MR

B E R FldeT

Sampling

Blow line
CP outlet
CBP outlet

LP-C Line
LP-C Line

HP-C Line
HP-C Line

WIS Dr Tank
WIS Dr Tank
WIS Dr Tank

Each Dr
Each Dr



PP Y B AR 0 Organo o P THE de e g e 1L B R PR B he T & AT
o AR e 7 o AR B AE 0.15-0.25 mm > % & i 45-75 mg/cm2
PE iR (T R o

3 R FaREE e[ p & Organo « @ |
DEPOSITS THICKNESS & DENSITY FOR CHEMICAL CLEANING

_ Deposits Boiler Pressure (MPa)
Chemical Thickness —
Fuel Cleaning and
. 12 18 25
Density
~ 0.25 ~ 015~
_ mm 0.3~ 0.45 0.35 0.25
Required
mg/cm? 90 ~ 135 75~ 105 45~ 75
Coal
Required mim 0.25~03 | 0.2~ 0.25 | 0.1~ 0.15
with
condition mg/cm? 75~ 00 60 ~ 75 30 ~ 45

Remarks: The tube shall be sampled at the fireside area
where the heatinputis highest.

FeikcnB et kb R 0 AR RS R 0 A AR R

4o T Ao

Fe:0s + 8H — Fe* + 2Fe’ + 4H:0

5 A B R ERER R T AR > LBRER OB FREER @

q‘fr’:"ﬁ m%i&o



LA LAt FEpgae(p + Organo = @

]

CLEANING CHARACTERISTIC
SOLVENT FORMULA
TEMP. USAGE HANDLING
HYDRO-
WIDELY USED
CHLORIC HCI 60 - 65T Economical RISKY
ACID
SULFURIC H,;S0, 65- 80T OFTEN USED RISKY
ACID
MONO C:H.O
AMMONIU | & 8-7 80 - 85T WI[:?%:T':‘fED‘ NOT RISKY
mcrTrate | ¥ NH4OH
WIDELY USED,
EDTA C,H,N5(CH,COOH), 90 - 130T COSTLY NOT RISKY
3.4 B ¥ imIFEH
3.4.1 -k ik
BHRKBREDRGET A FTTRESFRENGT R kY P EPF4E 5T
P GRRRE T Bk g é”x¢ﬁwﬁﬁﬁmr¢?ﬁéﬁ%&%“

N2 =2

—Fii:};),@%f419’,

3.4.2 g4k

'/‘nL 'Eﬁ 4\Z

BB BT ER freiag B 4

TR T
¥4 %(FAC)

4 PP T 4o T Bl 0 B ¢

=

>
A

(ﬂd\

%ﬂb\_é gﬁ/ﬁ?ﬁ?’f"‘ﬂi‘au—rm};%ﬁ*

MgCl: + 2H:.0 — Mg(OH): | + 2HCI

Ho palt i 5l 3

A%

FPHE~FE@E 3%

™

/}

I



DO < 5ppb
ECP <-0.3V

Cr consist
<0.2%

B 8. R 4vid 4 8%+ [ p A Organo = 7' ]

f %]
—- & kz pH = 1
- FORLE * AR 3R
$iR
S N0 @ S R e
- &gk pH
- R Z Ak
3.4.3 kb F Kk Rl AR R %
f %]
kR
— VB EEIE FF
CEE
— ;I%j éf;”]‘r‘%?
- PR LR
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S ECACREE $2
3. 4.4 A IRWm IR %
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T
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o

#HR

- afFp 2 ER <10 ppb R E

3.5 k2 2 ‘—'rﬁ"ru‘? Bk SR
AP EZATE DR SRR T 2 AT AR e YRR

TR A e g T e 2 51002~ SOx ~ NOx % F ##23cg - d *hdg

R FTREMKL2LFRERS VG TRhdes HH 5 Tt g

KR ng A 5 Bk 0 B RABF DL S

oG RER R RIEE ¥ o (domain knowledge) & F B A shE L

GBS R TR RTE TR R RTE L Ptz R > P

—

%, e 2
2% 1
A ,‘vumﬂ| Lo

N

\\-

JE" k% I p o

}\@—?%?ﬂ,, ‘fu;—r—’f?‘ﬂ—&r‘k‘ Bl#r7 > F A 5 00T BB

L. ?’H‘ﬂg%\‘:ﬁ‘“%&géﬂiiﬁﬁk‘ Lz ’}\%rr T iAiE- Rl
MiB T B¢ L s LR R Sd - Fenid MR TR LR R

LRI S R S ST e IR U S

2. WD RLA TREERENSD AT P A P E
Lol KRR LEBRFF DM TP ERPBenTRERETA

3. M ¥t 34> % (on-line solution):i%iE & ¥ a2 (domain
knowledge database)suE B » s F TEEL Rl PF > T LR L TR Sk
fob FArd R oy iRt 8o dof BOF RJRPF 0 T A T RRE T 3R (Y AP

B enfziad-— & o
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200

202 B 203
ETRE AT

>

FEHELIT

yele™ o AP 0 RARSEZHE I AR E G AFERBE S NE - &
Forsio HEG - Bl Adfe- om0 55 fokedZAp MG HR e0AE
HBEE ?ﬂ@ﬂ‘/@mﬁ;ﬁxﬂ AT R ET N - B B GG &
SR E o TR RS AR M ST A - R E S R S B
B AR L o R S s T R AT AR B SRR R R G R R
§oo kAR R P e oK IR AR B S BT R Ao E Y L B P
HES R LR RLEF AL E A2 - 2RI E 0 2 fpd 2B
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v -~ 7 —m

12



205, K ASL AR

BRI ST OE | PP TR | TR | TR | g | g | R
# LR | PUR B U A PR PR B LR
P kR TR
(hr) (hr)
RO~ 19 11.5 |72 R | SR AR |48 oA S|
v R A (AR TN ) S E R
2B |
%0622 |
R -
fe LA A]RESR A AR TTHE
ROA MR il
BEhFe | Hb=HE RO A
%722 2
R
[ e A FREIR A AT 2
ROALT g an e | e g
B | AMESIRRE | HETLEA R
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4.1 -k o stprag

gk v eahp chfl & b J GRSk 3 icd a7 0 # 738~ 2 TR R
’ﬁ%iﬁﬁﬁﬁ%%ﬁ¢?%$°§*%iﬁ¢ﬁ%ﬁ
o g EEGRA K Gk B A BRI BT Y R RS e
OREATR AT o fh T T RARAR TR B BRI 1 R A B Bl4r
T Rl

Y LS

STEAM GENERATOR
HOUSE

STEAMTUREINE
BUILDING

Chemical
Storage Area
For Unit 1&2

W 10. th o RAAALTRA 8 it ok i pspe i

e P RARTER B RS RE N AT BYTR 0 B P B iER R G
# %?%%Kﬁ:;ia, BRI R (L B AR BT A B e
d g RELE %%%*% KBS

& ,ﬁ fﬁ-‘?—f%%ﬁ--? ’ f-_l'_/v m;])" W TE 12‘.]'1 7J\m
IR
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STEAM

BOILER
“CONDENSATE POLISHER” “CARTRIDGE FILTER

| i l UNTREATED
| | CONDENSATE
: B L] e D e D amre D L] _I ._ A L] L1
i — —_— - V== .
CONDENSATE

Bl 1.+ R R RERTRA S e ket ks

BRI ke FuT AR AR
(1) % #§e % (CF)

()55 kx i E(CPD

B2 5

YRR £4°0 P

S RE T e e e T BT 0 T F IR g gk A S E D B B
BEORL GRS RET BT o d L 50 Bl BE IR 2 kSl v £ 2
(S ep g B Bw PR RELE .
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B 12, sk ik seinge
BERET AR E BAeT AT 0 AR5 b BREREEE S YRR

A

F

Untreated Gondensate | CONDENSATE POLISHING SYSTEM

Treated Condensate

Regeneration
System
H Regenerated *
| Resin

e o e e o e e e e e e e = = = =

Fatr 3 B rdBgok o m R ERN G 28 TRk ] s B4 L
BT > A B 5B A (RRT) ~ a4 4 (CRT) & 144

LRI T S TR TS Sy ER R Ny A

- = = s Em o s -

Condensate |

JIIIT.

“CONDENSATE POLISHER” (CPT) |

. . - S S S S e e .. gj_—;;.._a - e e e . ..
J T4 nHleOFCﬁ.TlONRESlN [
“ TaNaOHfor ANION RESING

[«cARTRIDGE |
FILTER" (CF) |

) Treated Condensate

THEMICAL SToRAE |7 |

- ' Regeneratin;water i

n rplq ]
TN ;J: 87 1

1

B
“CATIUNREGENERATION “ANION [

| TANKRRTY" TANK (CRT)" REGENERATION
10T WATE | = TANK (ART}" |
“CAUSTIC STORAGE | “DILUTION WATER PLANT AIRTANK" —— g

TANK™ | HEATING TANK™

ERATION SYSTEM”
--------- “AIR SUPPLY SYSTEM = = —

| “CHEMICAL SUPPLY SYSTEM” ]

Bl 13. /& kE i ko seank f Bl
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4.2 % BipE
BEEREOT LB SR LT BT 0 d B9 E s B 4 ens
Nk B e h T PR 0 T FRR o ki%d A T 2 d ha p (outside

e s~ F R ERE > A T IRAEIRA fLE tube sheet.

“Pleated Filter”

dirty water

tube sheet

clean water

B 14, % BihE % EWE B HEF
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Bl 15. o ¥ g F HE 7 B

R R B R E 28 % 0 A B P k3 BIREL G U2 K
B F R 6 ERBAN S i E gy HU ko

FROM
“CONDENSER"

| T-o" Waste Water Sump™ >

,,/\'“Hegenmtion Water” |

< To” Waste Water Sump” )_b.q_

L 3

pq OPEN
“CONDENSATE
POLISHER” P4 CLOSE




-~ FAREL I APRF R AT BT 0 B Y ORI TH R B

3
WK E R REKECE S d H 2okl

“CONDENSATE
WATER"

CF BYPASS VALVE

“CONDENSATE
POLISHER™

FURRE B ATR Y OB L F R e T LT AT

3BT hEEd F A A Y
4. 3 T8 55 B 4F

5. B |

6. #7n i i3 A1

LFKE Y BT chi T R R A N e T AR



B 18. 4 GoRE 1 k SuAT i % gt 3 3 kg 350

SRV DA AP AR Mo BT LR T AT S R
P AT H ehE bR S - o
F 8 A+ LA AP BT
(1) “Cation Resin”

Uniformity Coefficient =125

Manufacturer - “Rohm & Hass Co. (Dow Chemical Co.)"
Type C fGel”

Model name - “Amberjet 1006F”

Volume © 5.om3 as H+ form /polisher vessel

(2) “Anion Resin”

Uniformity Coefficient 12125

Manufacturer - “Rohm & Hass Co. (Dow Chemical Co.)"
Type - “MR (Macroreticular)”

Model name - “Amberjet 9000"

Volume o 4.3m3 OH- form / polisher vessel

20



153+ LM et 2 Rk R4e™ £ 97 0 B an g 2 & G HCL £
B+ Rl * NaOH> A %@ % ek R % 5 Tl o

~ 9. 1515 B AT i 4 R

: Chemical Name Final Chemical Concentration
Resin Type (Storage Concentration) Used For Resin Regeneration
; : HCL(32%) ; :
Cation Resin (H* 7% Hydrochloric Acid
L Hydrochloric Acid n
NaOH (45%
Anion Resin (OH) o) 7% Caustic Soda

Caustic Soda

ARG REEOEEE PN ZH 0T BT o KRB Y 7Aoo rokd P2
Z {8 B UK B Aok R ST LR AL 0 Bl d Tt
‘ Fiow ki - AT LR AR L b A o

“WATER DISTRIBUTOR”

¥ Mixed Resin from
“CATION RESIN” Observation Window

W19, 525k % 1 F et is

21
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R E T P 2L - ARG SE  B R K R

LenE

“CONDENSATE POLISHER” (CPT) |

Untreated
Condensate

) Treated Condensate

“RESIN CATCHER"

“RESINRECENING “CATION REGENERATION  “ANION
TANK {RRT}” TANK (CRT)” REGENERATION
TANK [ART)"

20, 7 4 B BT B

DA R R W e - A O S N AEE ot e g ) K S
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B 22. ART #7i& * copinff £ 5

B AR L AN e MR BT BT 0 AR T B 1
S EF o FIAHE AT LA A Benl A A A BRI
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C “ANION “CATION “RESIN
REGENERATION b) REGENERATION <l ) RECEIVING
TANK (ART)” TANK (CRT)" TANK (RRT)"

Bl 23. 3t 2 pa £ 4k ey HCER

P Y AR E & e tF2 - 3 > Fl L Organo o & el ok

PRI S EERE T A Mdrk BB AL FIE kS 0 HE A

PEFE BT R A A BB ATAP § £ R > ATIL LT T g 4 oS enid

- B s vy € A 5 RR TP PO AR

(Intermediate Resin) » 4= B#777F » 2 {5 %73 copiq 445 4& 3| CRT -

||

A

EXHAUSTED
RESIN

S~ INTERMEDIATE
Regeneratedresinis RESIN
standby in CPT
CPT RRT CRT ART

Wl 24. 7% # #& :RRT — CRT
24



YT RAr o Sd d TR A ok TR A

S

Regeneration Water

CPT

B A K e B A2 T BATT 0 - B it o ng R A

Wh> RHEREIS] 2 ST HPE KA 0@ FARX EBE HMEAK

RRT CRT
B 25. #7q & 3

i FIFE A A ek o

step 1

turbulence

air results
in mixing!

| ]

air water

step 2 step 3

Y

T |

water 60m3/h water 30m3/h

B 26. 17 » K cm i A7

25

|

water 11m3/h




B A 2 15 TR B A A R s R B R &G - B4 5 AR

B 160 4o Bl 0 @ EALT AL A K B An g £ R e ie s -

LR AR TP RPN 0 TR A DS E 0 WL e K
5%

4 i ”b%a’@‘*i’ﬂ‘lﬁﬂﬁw égv:;;jg’_l_t,_;}ﬁ—}?;o

Interface level needs to be in ¢
‘Allowable Range”. — e
T
V4, V5 - Observation Windows 2
Y 50
-
;';'. I 3 ANION-RESIN
w. ..,_;'.E-. @6 ﬁl £ hd
::E, @@_ o/ g | sonsondssnrnns ...::.:l
Theoretical Interface K.,_Jj £l
Level 1479mn 7
- - : - ]
* Theoretical Interface Level is ] 7
changed due to ionic loading W -~
condition. [ }
Bl 27. i€ * FARL T AwilMig A R LR
2 ts 0 it R AIEAET TR LAY K fod B F AT ART o
Regeneration Water Plant Air
"l‘_‘-l-‘\
Y "y CATION RESIN ANION RESIN
CPT RRT CRT ART

) 28. #f"a # #& :CRT — ART

26



iR 2 Bk T i e T BT 0 B 5 A iR 0 0 A5 R T

v fmaird, T ZERY -3 2R H L T

SN

"\ﬁrst

S

\T/

water to flatten
the resin face

W1 29, 7 % 6 kT

4o BT 0 P R R AR AR A 8 T RRT s £ 2 3 75 4 (cross
contamination) > ¥ A T F F A RRT ¥ 2272 24 » 4 &g &F- Sten

B 2 i -

Regeneration Water Plant Air

i RESIN PHASE

e/ # CATION RESIN ANION RESIN
.
CRT

CPT RRT
® 30. #8575 # #& :CRT — RRT(1)

27



INTERMEDIAT
RESIM

[l

CATION RESIN ANION RESIN

CPT RRT CRT ART
B 31. 4% # #& :CRT — RRT(2)

B i 2 B AR T B YT 0 T 3 B A R B A nozzle o * kA
LR RS e A A -

anion
first

— J then

nozzle intg@face

N~ T

cation
here

Bl 32. A e #H 2 R FiEsE

T R L Ak 2 f5 0 % A w e CRT i~ A e f ART i1 ~ NaOH

VECRCRFR T R FUA

28



Cation resin is regenerated by 7wt% Fwi%h NaOH
HCL and Anion resin is by 7wt % —
NaOH.

INTERMEDIATE
RESIN
CATION RESIN ANION RESIN
CRT

ART

CPT RRT
B 33~ F 2 A

Dose volume [_Jf Twit% I—JCL and _?wt % Twi% NaOH
NaOH are designed to “Theoretical
Notarization”.

INTERMEDIATE
RESIN

CATION RESIN =" ANION RESIN

CPT RRT CRT To Waste Water Sump
B 342~ F 2 H(2)

Ao T BT o R A AdES AR £ d ART B D] CRT > & 30 /R R
BT - Zap AR

29



INTERMEDIATE
5 RESIN

CPT RRT CRT ART
] 35. #7q # #& :ART — CRT

4o Bl T i standby SR AR 0 BC PRI L RR & ayk iR g 03 A CRT
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Type Diaphragm Q'ty 2

Pump head : A743 Gr CF8M

Diaphragm : PTFE

Ball : SUS316 (JIS G4303,
316 Stainless steel)

Capacity 2m3/h x 0.30MPa Material
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