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Table of Lay up Criteria in each step

STEP =*1

2 3 4

Fill up

System

Drain | Dry up

s8a
water

Fill up s6a Fill up 183 Fill up saa Remarks

5 3 Drain | Dry up ket 1 5 ry Drain | D walar 3 5 3 Drain | Dry Witar

=
s
€

MS

O *2

AS

o]

ES

HD

HV

o|0|o|o|0
O|O|O|0o|0

FDW

*4

ol|ojCc|Oo|O

—T—

oc|ojo|O|O|0O

CF. CD

o|o|o

RHR

HPCF

RCIC

|-

*2 %3 %7

Ccuw

-
on

*2 %3 %7 *7

FPC

SPCU

Qjo|jo|C|O|O

o|o|o|e|o|o
lelle]le]le]le]le]

SLC

CRD

RRS

MUWP

(o] [e} (o] ko]

olo|o|O

o|o|o|Oo

MUWC

O|O|Oo|O|O|O|O|O|O|Oo|Oo|o|o|o

RCCW

*6

*6 Cleanness control

TCCw

HECW

HNCW

Q|o|o|Oo|O|O

Ql|o|ejo|Oo|0O
o|o|o|o|O
O|Oo|o|o|o

1. Fillup

0. Dryup

. Drain

V. Seawater

< Lay up spcification>

1. Demineralized water ----=---===-==---=---
2. Ammaonia = seeesessesssassieeaaes Ammonia 50~ 100ppm as NH,

< Lay up condtion>
fill up by Demineralized water *1 STEP 1. from hydro-test end to flushing or from flushing end to hydro-test
2. from yydro-test end or flushing end to the start of pre—operation test

3. Nitrous acid =~ ===--- At Nitrous acid 200~ 300ppm as NO, 3. period of pre-operatin test

Dry air blowing continuous / intermittently----- Relative humidity

4, from pre-operatin test end to fuel loading

*2 when the period of preservation before pre—operation start is short and being filled with water is possible,

less than BOXRH(Target BO%RH) system is filled with agueous ammonia

Drain TTTTTmTmssmsssssssssssssssss=sssc to be keep empty *3 when the period from hydro-test end to flushing or from flushing end to hydro-test is shortiit puts into the state that drain

*4 it makes it o the dry preservation until possible time
if the system is filled with water,it is replaced demineralized water from aquecus ammmonia at faed water to RPV
*5 steam pipng is put into the state that drain
*G Cooling system that executes hydro-test after flushing is filled with nitrous acid water after flushing
*7 after pulling out water , the air-blow is executed
%8 after the air-blow, it is purged with nitrogen gas
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TR RWATF(ABWR)

Flushing Phase No.

System Name

HAKHE - Condensate Water System C
#HBKFR Reactor Feed Water System FDW
FEFR (AL IR RED) Main Steam System MS

: HENERFR Auxiliary Steam System AS

 EBBRER Residual Heat Removal System RHR

=SEFLEKRR High Pressure Coolant Injection System HPCF
EFIFER S E R Reactor Core Isolation Cooling System RCIC
BoSEmEER Moistore Separator and Heater System MSH

2 RFIFAIM LR Reactor Water Cleanup System cuw
HER Extraction Steam System ES

3 K EREFL R Heater Drain System HD
fRKEIFAA R Heater Vent System HvV

4 S—E RS EIK R Turbine Building Closed Cooling Water System TCCW

5 RFIF#sRSHAKR Reactor Building Closed Cooling Water System RCCW

6 JEH HERABER A EKR Heating Ventilating Cocling Water System HECW

7 AR AEKR Heating Ventilating Normal Cooling Water System HNCW

8 FrRB KR Hot Water and Heating System HWH

9 R T—ILEEFRIER Fuel Pool Cooling And Filtering System FPC

+8 Sl s R Saigg Reel=-Sloanup=Syel SDoLL

11 IESEAKEAR Standby Liquid Control System sLC

12 BRiIEKZB(RB, Ax.” B) Make~Up Water System Pured MUWP

13 HEAKFR(R/B, Ax~B) Make—Up Water System Condensated MUWC

Radioactive Waste Drain System , Low Conductivity Waste System RD, LCW,
14 METiEEE Y Gl - BE{F) MLIBER{E [ RW |High Conductivity Waste System , Laundry Drain System , Storm Drain Systen] HCW, LD, &
Suspended Solid, Concentrated Waste System S8, CONW

15 CUWRL T I—TUS5A Reactor Water Cleanup System Purgeline CuUuw

16 FAFFSHMBEER Reactor Recirc System RRS

17 AFRER R House Steam System , Heating Steam Condensate Return System HS, HSCR

Only system piping of this table was carrying out flushing in the HAMAOKA ABWR plant.:and it is considered that it should be the same also in a LUNGMEN plant.
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Experience of Alkaline Cleaning in BWR/ABWR:  December 122005 Ebera industrial Cieaning Co.LTD.

PLANT NAME Alkaline Cleaning spec
customer Power station | Type |Name| TSP N2H4 NH3 surfactant
Tokyo Electric Power Company . BWR 1F-1 5,000 ppm - - 500 ppm
BWR 1F-2 5,000 ppm - - 500 ppm
BWR 1F-3 5,000 ppm - - 500 ppm
Fukushima Daiichi NPS BWR 1F-4 5,000 ppm - - 500 ppm
BWR 1F-4 5,000 ppm - - 500 ppm
BWR 1F-5 5,000 ppm - - 500 ppm
BWR 1F-6 5,000 ppm - - 500 ppm
BWR 2F-1 - 100 ppm 5) - 250 ppm
. e BWR 2F-2 - - 100 ppm - 250 ppm
Fukushima Daini NPS BWR 2F3 - 700 ppm - 250 ppm
BWR 2F-4 - 100 ppm - 250 ppm
| __BWR KK-1 - 100 ppm - 250 ppm
. Vo BWR KK-2 - 100 ppm - 250 ppm
Kashiwazaki Kariwa NPS BWR KK-3 - 160 pom - 250 pom
BWR KK-4 - 100 ppm - 250 ppm
Chubu Electric Power Co.,Inc. BWR H-1 5,000 ppm - - 500 ppm
BWR H-2 5,000 ppm - - 500 ppm
Hamaoka NPS BWR H-3- - 100 ppm - 250 ppm
BWR H-4 - 1_ 100 ppm - 250 ppm
ABWR H-5§ - - 50-75 ppm 6) | NON INJECTION
Tohoku Electric Power Co.,Inc. BWR 0-1 - 100 ppm - 250 ppm
’ Onagawa NPS BWR 0-2 - 100 ppm - 250 ppm
BWR 0-3 - 100 ppm - NON INJECTION
Higashitouri NPS BWR A1 - - 50-75 ppm NON INJECTION

Remarks: )

1) Alkaline Operation condition Temperature 60to 80 ¢ «
Recircutation: 4 to 6 hrs
Turbidity : to be saturated
Surfactant : be added when oils and fats >1 mg/ Ilter

2) TSP:Trisodium phosphates

3) N2H4:Hydrazine

4) NH3:Ammonia

5) A lot of rinse water is required after alkali cleaning processing. A|so , TSP waste water is difficult for the drainage treatment.

Remains TSP has the potential which promotes the corrosion of stainless steel. Therefore, it changed into Hydrazine from TSP .
6) Hydrazine has carcinogenic and higt COD(chemical oxygen demand). Therefore, it changed into Ammonia from Hydrazine.

A3 T 2 I ESEOYI R B
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Table of Flushing Procedure in each Phase

System Procedure

Phase=1 | rooi = "ert = iusinng = oleming = rimee > Lavw
Phase-2 | e = Mt > tivaning > oleming = rime = Loy
Phase-3 TAeisrt - Higgt)_ — flvfjastheirng - Lay up
Phase-4 | i, — "I — flvfjastheirng - Lay up
Phase-5 TAeisrt - Hzg?t)_ i flv:Jastheirng - Lay up
Phase-6 TAeisrt - H}c':;g- - flv:Jastheirng - Lay up
Phase-7 TAeisrt - Hﬁ;i_ - flvtjaszeirng - Lay up
Phase-8 TAeisrt - H{ggg— - flvtlasﬁleirng - Lay up
Phase-9 | i, — Moy — flv:Jastheirng - Lay up
Phase-10 szeisrt - Hzg;g_ - flvilas%eirng - Lay up
Phase-11 ﬂvfjasﬁleirng - Lay up
Phase-12 et g = Lay up
Phase-13 et = Lay up
Phase-14 ﬂvtastheirng - Lay up
Phase-15 fmastheirng - Lay up
Phase-16 ﬂvﬂasthei'ng - Lay up
Phase-17 T/taisrt H)tlg,;i— flvllastheirng - Lay up
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