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Wit Uit ¥ JUnit 2]0nit 3] Unit 4][ it Wit1 | Gnit3d

Location Saga Pref, Location Yagoshima Pref.
Plattags Toorox BI0000m: Plottage Approx_ 1450000m?
[Elestrie ™\ 5ce | 550 | 1180 | 1180 || e 8% 290
Power 0AD Power QRO
eratian | 197510 1981.3 | 1904.3 | 1997.7 | 19847 1985, 11
g Tk { 'Y PWR Type PWR
2 S| Therml g Thermal
g8 w 1650 | 1650 | 3423 | M3 2| output 2660 2660
o

Main Component Replacement Items
(D Reactor Vessel Closure Heads (Unit 1,/2)

® Steam Generators (Unit 2)

3 Control Board and 1&C System (Unit 1,72}

@ Condenser Tubes (Unit 1,/2)

(® Generator Stator Coil Rewinding, Rotor Replacement (Unit 1)
® Transformer Replacement {Unit 1)

Containment

= Y Jof 90EING pauuLld
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Mechanisms) AA ¥ SCC %A
£ 9Jgt o¥H QA9 A (Alloy
690) 53 22 349 44 9 A
2 Al g 283 Al g ol

(a3 3)2 YA= &7 4+ 9
T uA ol

2. A710] 25719 B7|4A7]
b |

(ag 4> 371487 7R
ANE 9 3t expanded tube) A
oA wrE F71A7] FEY
EAE B g},

Azto] 25719 FE E42 1
3 Ag g A 7|7E 3
Hluts] AAplA HzE GAE]

w



143 9 153] AE 4

ZH) 717 Fol= &Aoo W

)
"
2
T

714719 AE FB &4
A HerS(plugging) i} 22
7 Hpeho] = o] QU Wt
wZo [zt 71719 &
A& FAF] A8 S o)A
o RAE A =

Qa8 )= oA A vy 5
7719 A5 HiE BeFa
ek,

NEA DA EE Z71447) 9]
TFRE 7BHo 2 ojH £
HHAl7|9k Fdatn Ao glojA
A%s TR (anti-vibration
bar)®] N5 FTAI7|I, K4l
748t Alloy 6902 AM&3t= S0
NSMAY 71E 553 A Jle
& AE3to] 2gst9ct.

(O3 6)2 A7te] 25719 57
A7) 2A4 S BeFa Qi
717 Ag 289 9N &
F{temporary opening)& £3}9
ol5g Aolt},

Qg Nelre 2717 23
AEY HE=E BojF1 o, i
AE Z7194719 w2 7)7)5L
HAA of=(yard)ol YT F7)
Y7 B3 AER ojFHo B

i 12

N oo

As) 158 A oy

el 7178

e AIL0L BA 123801 2 7919 uA A4

Items Before Change _After Change
Material Alloy 800 . Alloy 696 -
Adapter Weld — Improved Shape
Number 41 : g7
Closure Head Body w}?ggﬁ;’:‘l tl’:l::ein Integraied ?org;iug
. Equivalent to Type | Type 316 Stainless
CRDM | Material | 454 Stainless steal | ... steal -
Housing, Cone
ete. aSeafy Exist . Eliminated
o e Part Length CRDM —Bpare CRDM )
§ §
E % j +Spare Adapter
7
h é ; ~ N
0 -
74 8 JH Integrate
JARE Forging -
iz - #i;&

4 .
i |
Before Replacement

£ J
After Replacement

(38 2) A7iol 1 - 287| HAIZ 87| 48 FHE=

Cv
/

Equipment

Vessel

Crane | Remove transportation Storage
Vessel for New Closure Head
+
s Carry out Old Closure Head
Transportation | after installing transportation
and Storage and storage vessel

Place Old Closure Head
Temporarily in CV
H

O—-@
Carry in New Closure Head

v
@

.
f @Install of New Closure Head
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Moisture {} Feedwater
Separator \q, Jd | Inlet ed Area
A e Side)
8 SR
51 4 -~ Tube
j=
[=n
<
Tube Support Expanded Tube Section
Plate \K\ nN of Tube Sheet
Tube Sheet~—__| [ ] .| Tube
- Alloy 600
Water Camber +22.2mm OD X 1 3mmt |
Primary Coolant Primary Coolant
Inlet Outlet i
(I8 4) B7|4Y7 B2 AE HIoAN SHE —I =8
ATy
Items Before Change After Change i k
Tube Material Alloy 600 Alloy 690 > 5
aor || Rotls+Rubber | g n XS .
Anti-Vibration Bar Two_Se(s Three Sets ::—L.“-j =
(AVB) (modified) ey
Tube | Material Carbon Steel Stainless Steel ?‘A—V-B— ?&B‘ |
Support | Hole Shape Drill Hole BEC - T ke
Pl “Number 7 8 5 - s
Small Radius U-bend Stress R_e[ieving Stress R'elieving g %
Ann;alu::):‘Non ann:zl::og;\’es 2 Tu:gé\gaterigl -g
Heat Transfer Area 4,780m%70“C-PiECC S,OGOm’/one‘piece M—~TT690 -+ <
~ 1
1
SG Before Replacement SG After Replacement
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((DProvide Temporary
Opening on CV

l
(@Install Auxiliary
Trolley on Existing

Carry in and Set
up New SG

Polar Crane P Boar Coane 2
Install
. Supports
C@Cut piping . DTemporary
onnected to Weld Piping Op%ng

@Remove Supports

Remove
Aux Trolley

|
Main Coolant Pipe
Support

/ 1
MS&FW

s 1

®Carry out Old $G ™ 9o

Close Temporary
Opening

(23 6) W7t0] 287| F7IEW7] A

(2 1) 847 B2 &4 0]z Ui Yot

Date [Plant [Occurred Area | Causes | Countermeasures |
1990 531 L C Tube internal surface ‘ Foreign objects such as shell _: Plugging &nibes Replacement |
1990.6.8 . D |Dimo "duto ditto e
1990_8.15 | D Ibing ditto ditt
1992.12.16 | D |Dio ditto ditto B
1993.2.6 B__ |Dito ditto [ ditto
1993, 8.24 Ditto ditto - ditto
1994 6.3 A | Ditto ditto ditto :
1994.12.12 | D Do ditto dito ]
1996.2.9 1 H [pine ditto ditto 1
Plugging & tubes
Tube external . Replacement.
1997.3.15 |GN 1 Ammonia attack. | b o
surface Changing of
| Jins ection frequency.
1997.9 24 K Tube internal Surface Foreign objects such as shel, | Plugging &
ete. tubes Replacement
1997.10.9 D Tube external Surface | Ammonia attack. | ditto —
1998.10.18 E | Tube internal surface 5 oreen objects such as shell, 4 g )
1999.4.2 L |dito Ditto ditto
Tube internal  {Foreign objects Plugging & tubes
1999.7.18 |GN 1
surface such as shell, etc. | Replacement
1999.8.4 G ditto ditto ditto .
12000. 2.14 | ! ditto _____ |Separation of protective film ditta .
2000, 4.19 L £ |dito 5(":“‘@“ objects such as shell, | g
[2000.5.9 1T H {dine | dirta T ditto 3
[ oI o 2 =
o] BRE AR QAYBALY  (E DS YoM B4 F
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Ao SAo] ARE 1982 o] H A o]t thA el il
5 = H% O Z7 0 57]0
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Titanium EE= vETL 2
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1570} oju} AHESHIL Ql5)

(E 2)= aluminum brass &
B9} titanium FHO 4 A4
of th3t vliLE HoF1 Qi Hl
= titanium HFH29 FHEEE
aluminum brass 529 /7 A=
olx|gk titanium FHO FAE
oHA sk, A7)EQ) FHY AL
2 aluminum brass 2%

titanium £HY dAE A5
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A Y 32l xH2
SG Storage A ¥ 2 Rl
o bol 157} Wa7] 23]
-Extend the Existing SG torage

Storage Building which was
built when GN-1 SGs were
replaced.

A7
DBuilding  AAAA= oldol AT, 71719
A=A

FA717) Sisf LA

BEA
[}
2RAe] mA 244 2 Az

tore the SGs, RV ¢l : 5 o
hga(()irseans oldspxpmgC o 71 A& #¥s7|= 448tg
Expanded Pomon Existing Portion 2 Azl uy) AL w@=
M cload Closscdtio (8 10)0] Wb 9lk
l (uscl] D
: | 57| Wot| mx
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i 715 @%W}Q} unit BY7IE §
Item s Aluminum Brass Titanium Tub ] Jo =L
Tube ! e Ao AEY, FRACEE VF
Approx.9 % o}y it Hel7|E E3lsl=
Tube Heat A rox.3 % (Tube Thickness 4% ]9} un-l o la_ 3;!'_}“
Resistance pp ) ° 1/2.5 of ural e A"t FF 884 FA
Aluminum Brass) 1 A 7L0 o )
Heat Resistance ® g Aol At Q2 ez
on Sea Water Approx.3 8 % Approx.3 8 % 7\ o=t
Side
Heat Resistance
on Steam Side Approx.3 9 % Approx.3 9 % e
F li -
Re;)il;t;nngce Approx.2 0 % Apprex.9 %
Total 100% 95% | L7 Aigto] 1- 237 F4 7|
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vard Configuration

vide Control Board function into two groups to improve monitoring
1 operability.

vard Type

lopt console type (Main CB) and bench board type (Aux. CB) to
ensify monitoring and to improve operability.

lopt many CRTs(2—12) to intensify monitoring.

1yout

lopt rotation symmetry to reduce the possibility of miss-operation and
man errors due to the difference of equipment configuration.

Main Control Board N Items Before Change After Change
Dyt 1y Rotation Insulation Material Polyester
- -Z > H —
s NN P [ Bymmetry 2 1 Number of Vent Tube
L ; . : g 2 Columns 1 Column
Fo o1 5t Column
CHE i | " | Coil End Support Glass String Glass Band
__ React } [B Auxilia = Coil End Part Jointed No Joint
N '/ f i e O ) | Rotor Material Ni, Mo, V Steel Same as Left
Reactor Auxiliary Board | ; - | Retaining Ring Material | 18 Mn ~ 5 Cr Steel | 18 Mn — 18 Cr St
{28 8) Mol 2= 1 s\

rackeT

5
s coner

(2% 10) €H7| uy TS Hln

Tube Bundle
Module

Temporary
Opening

Lift down the Fdbe Bundle through @ Compldted Litting dowan

emporarv Opening

Integrated Structure of Generator Stepu,
Transformer and Unit Transformer

Before
Replacement |

1 —Effective Use of A
N . : —Cost Reduction
iﬁsetl?“ the Tube bundle into condenser @ Tum arourfc(the Tube bundie After 2 e
(38 9) 247 R HE ux) Ud Replace;nent

= = Integration of Generator Step
Unit Transformer Transformer and Unit Transfor

(I 1) A7t0] 137] HY7| A
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