1. & &

Aol PWRBEM= £l velyd uie} 2
o] 1970110l A& BAHETHEE A M-
ihama 19E#E vl &, dA 14l Zale KT
W7t 3l BEholoh, olfdlE 637 &
@rpoln, 37l Bk oA Y 23%
ol 4 AAbel a3t MEHES 19,000MWeo]
o}, '

H#A PWRS BABH#REE Ay Se-
ndai 195449} Takahama 3, 45F#%E A8 &

B *PWR}E% _O,] §8rhol 11%7} A|1AlcH, Sendai 15E# ¥€ T-

suruga 23R4 7129 5%7} A249, Tsuruga

BQ i 9 91 28EHE o) 3} A3 22 B A,
3 il ALAG Y A REFE FAGAL WH
= ?/% ftol 4l =gl et, 28k el PWRY 2
*ﬁﬁjﬁ:ﬁ X WAZ 3¢ A3el 2E x2E AFANA
Erstel $45 $RALoA Lot EAF
> Ae7) Akl AN AYH Fuel V)

Standardization/Improvement and = g
Technology - Development of e 23 BHOE o) HitkES Al A
Light Water Reactor Power oo Zulr] BB 723 QEo PWRe) A&
Station in Japan(PWR)
sk, olst e AL FlAFE [l 7o
st (2 ®1),

gl ERGEEE MITDo] 33 xRl
HEe Ehante figHol s 1975
e T5oz Adgsiol gieh, of FHEfe F1 K
o} #okE olv| slaEgow, dHAE H3K
Ft#ile] F7-sl3 ot
A2A el 72 o]lF e PWREBEMAE dfs
BikeseS 23kslod FIAME o AlslA A
2 2oz AlRle] ¥ ZAZ W A A 7 B i
Aeke] 74 5 BIK, $2k FHEIY A3 A
FHez $&=9l
BIK WRIEIEAS BAR PWRY B
ol 235 F3 glow, adldx F9 P
Pk il WR BiEe 22 APWRY WA E Z2AE
(ZEETE ) BrERETTRE .
ol otk A3AHe] PWR-L 3k REERE
fbatae At 849 Aoz AHubEedl, B

|

24



No. of E(ge(itrical Main Contractor Commercial
No. Plant Name Loops utput Primary | Secondary Operation
(MWe) Systems | Systems

1 Mihama —No. 1| 2 340 | WH(MHI)| MHI Nov. 1970

% 2 Mihama —No. 2 2 500 MHI MHI July. 1972

U 3 Takahama—No. 1| 3 826 WH(MHI) MHI Nov. 1974

o 4 Genkai —No. 1| 2 559 | MHI MHI Oct. 1975

® 5 Takahama~No. 2| 3 826 | MHI MHI | Nov. 1975

= 5 6 Mihama —No. 3| 3 826 MHI MHI Dec. 1976

® g 7 Ikata  -No. 1| 2 566 | MHI MHI | Sep. 1977

2 8 Ohi ~No. 1| 4 1,175 | WH(MHI)| MHI | Mar. 1979

S c. 9 Ohi ~No. 21 4 1,175 WH(MHI) MHI Dec. 1979

5 - 10 Genkai —No. 2| 2 559 | MHI MHI Mar. 1981

< § 11 Ikata  —No. 2| 2 556 | MHI MHI Mar. 1982

- 12 Sendai —No. 1| 3 890 MHI MHI July. 1984

3 1 13 | Takshama—No. 3| 3 870 | Mil MHI | Jan. 1985

% 8 14 Takahama— No. 4 3 870 MHI MHI June 1985
~ é Sub Total 10, 548

Note : (1) MHI denotes Mitsubishi Heavy Industries, Ltd. being main contractor,

(2) WH(MHI) denotes Westinghouse Electric Corp. being main contractor with

MHI being subcontractor.
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Item 1100 MWe 800MWe
Class Class
Operating System Parameters
Thermal output of NSSS 3, 423MWt 2, 660MWt
Thermal output of core "3, 411MWt 2, 652MWt
Steam flow from NSSS 6. 76X10%g hr 522X10%°kg,/hr

Steam Pressure at steam generator outlet

61. 5kg,/em*G 54. 5kg,/cm*G

Reactor coolant flow
Reactor vessel

Inner diameter

Inlet temperature

Outlet temperature

jue|d pazipliepuelg }Jo sainjead U (roW)

Average coolant temperature
Steam generator

Number of steam generator
Shell design pressure

Containment vessel Material

Inner diameter

Feedwater temperature 222.2C 221.0C
Steam moisture 0.25% 0. 25%
Reactor coolant system pressure 157kg ~ em?G 157kg /cm®*G
Summary of Component Design
Core 7

Number of fuel assemblies 193 157

Rod array 17 X17 17 X17

Active fuel length 3. 66m 3. 66m

Rod diameter 9. 5¢m 9. 5cm

60.1X 10°kg ~hr 45.7x10°kg /hr

4. 4m 4. 0m
289. 2°C 283.6C
324.9C 321.1C
307.1C 302. 4C
4 3

83. 3kg,/em*G
PCCV or High

tensile steel

76. 3kg /cm® G

Steel or High
thickness steel

43m 40m
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(1@ 2) Basic Layout Pattern and Variations
(R/B; Reactor Building, A/B;Auxiliary Building, T/B; Turbine Building)

R/B R/B R/B R/B
o A/B \D T T A/B J P, #eem A/B LS
T/B T/B T/B T/B
variation for single variation for I-type layout to variation for single
unit on stepped Eroupd start construction coincidently unit on flat space
R/B R/B R/B R/B R/B R/B
3 S N
€Ot A/B| A/B € D A/B | AR+ ur _(L\ A/BJ A/BH
-— | L
T/B J T/B 1 T/B { T/B
T/B T/B :
basic type variation for flat space
(twinunit, T-type, mirror type,

variation for I-type
layout on flat space
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{323 3) Basic Location of Major Components

1

Pl-type

Bl : area of contain ment spray

pump and residual heat re-

(high seismic level)

/

moval pump B3
B2 : area of containment spray L._B2
heat exchanger and residual  B4(S], 52 S3)

heat removal exchanger
area of safety injection
pump and charging pump

B3:

/3&510 element\

B2 , '
B3

[ Bl  S3s2
B4

P2-type

B4(S1, S2, S3):

S1;area of containment vessel
isolation valve

S2; area of suction line of co-
ntainment spray and resid-
ual heat removal pump

S3;area of suction line of pu-
mps from refueling water
storage tank

B3 U
B2 " B3
BA(S1, 52, 53) (low seismic level) [ B2 |s1
l_ y Bl  |S3,S2 :
i P3-type ' ) R4 P4-type
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{12 4) Modification of Grid Design

(Current Design)

Mixing Vane

Spring

Improvement
for Seismic

Fuel Rod

L

(Modified Design)
Dimple

Increased Width

Improvement
for Core
Loading

Short Vane

Short Tab
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(38| 5) Typical Problem-AreasinS. G,

Steam Outlet
to Turbine

Moisture — i
Separator
Manway—tH— T

Upper Shell '

| i
|\j Swirl Vanne

|- Moisture
o 3 DO I Separator
Feedwater | Swyipagiintivs ju niepluprays L
Inlet
Tube Degra-
dation t th
Wastage I Y J
(0.D.) ¥ I
Intergranular i )
Attack(0.D.) il -E_Tube
Intergranu- I | Bundle
lar S.C.C. H
(0.D.) iy Lower
1- i oW
hicgsrand e s
<I[L ) i YW : Tube Supp-
Fretting H J_: ort Plate
(0.D.) N H -
g __f%
SR Y
Tube Sheet
N\
N
Mf.nv(ray

Primary Cool-

ant Inlet Channel Head
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{22l 6 > Improved Items of Steam Generator

a)
Removal of downcomer
flow resistance plate

b) Improvement of tube \
support plate 1

¢) Installation of flow
distribution baffle(FDB) '

d) Decrease of height of 1
wrapper opening

= =

e) Improvement of blow
down pipe

f) Installation of tube
lane blockage
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{#& 3) History of Domestic Steam Generator

44TYPE 51TYPE » 51M TYPE 51F TYPE
7 "‘ T -
,i (ENLARGED f (IMPROVED E (LESS CONCEN- |
! IN SIZE) ! THERMO- ! TRATION IN |
H : HYDRAULIC | TUBE SUPPORT i
} ; DESIGN) ' CREVICE) !

* LESS HEATING
SURFACE AREA
COMPARED WITH
51TYPE

* BASICALLY SAME
AS

® TYPE 44

*M. A. 600 TUBE

*DRILLED TUBE
HOLE

* CARBON STEEL

TUBE SUPPORT
PLATE

*PARTIAL EXPAN-

SION(TUBE SHEET)

i doh (= #8).
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o5tk 489 §5e
(a) HTWEHN=S BA(2™9)

71371 7ke] A Aol

£ AYL AFARE 22717 S35 A~ Yb“
o5 $EEoz ofFoldl —#fky R 3025 doen
a5
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FollA AF AAAFES AH w7l 7} 400kHz | 400kHz flaw under
HAle) 51FR FEH L7} Takahama 3% flaw sig, | support plate
FB EQIEI Uk 2ytel o FR Au]s

gaolzt Fuloll A MAR ZHAIAH S A
3} ECT(Eddy Current Test)2] 77 (28
7) %‘1 7&*]“’“ °]' ZHE B Sol F3 no flaw

]
*BASICALLY #*DRILLED TUBE HOLE #*BEC TYPE TUBE
SAME AS #C.S.0R 405 S.S.(TSPL) HOLE
@ TYPE 51 #*FULL DEPTH EXPANSION %405 S. S. (TSPL)
% PARTIAL OR *M.A.600°OR T.T.600TUBE % FULL DEPTH EXPAN-
FULL DEP- *STRESS RELIEVED SM- SION
TH EXPAN- ALL U-BEND(FOR T.T. *T.T.600 TUBE

SION 600 TUBE) * STRESS RELIEVED
* FLOW DISTRIBUTION BA- SMALL U-BEND
FFLE PLATE *FDB
*IMPROVED PRIMARY SE- %IMPROVED PRIMARY
PARATOR SEPARATOR
*J-TUBE *J-TUBE

{1% 7) Comparison of Flaw Signal with Single
Single Frequency and Multi Frequen-
cy Method at Tube Support Plate
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{1%] 8) Steam Generator Maintenance Robot

ITV Camera
for Monit-

(23 9) Integrated Vessel Head Package

CRDM_Suction Duct

CRDM Upper
Seismic Support

CRDM Cooling
Ring Duct

Control Rod
rive Mechanism

CRDM Center
(CRDM)

Seismic_Support

Reactor Vessel
Head
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{a310> SG Manipulator

‘_-4.,'\'

k \Extention
|

\ Extention
Arm Unit

Horizontal
just Unit

nozzle cover

inlet nozzle
or outlet nozzle
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{2&12) Reactor Vessel Ultrasonic Testing System

QOutside
Containment

/ Container

@M

Lifting Device

X
~a |
7D
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ontroller  Carriage &5

Position
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1, Features
* Monitoring and Control for Normal Operation
(HSD-100% operation)
+ Intelligent supervising console to detect abnormal conditions.
- Assisting operators to provide operating guidances about
the cause and situation of abnormality.
2, Equipment
+ 8CRTs
Main Control Board Monitoring for Turbine Generator System-«+-ree--recereranes 2CRTs
(center) Monitoring for Main Steam and Feedwater System-+----- 2 CRTs
@ Monitoring for Reactor and Alarm Display s-veerrreeeeeenes 2CRTs
® Y
4 Monitoring for Reactor Coolant System and .
N~ other system :-eeeeserseenecen et r ettt r e a it ie e iraaes 2CRTs
? + Controls
% Turbine-Generator Control System
g Main Steam and Feedwater Control System
] Reactivity Control System
: Pressurizer Pressure Control System
- 1, Features
g * Monitoring and Control for Startup and Cooldown Operation
a (CSD <> HSD)
g NSSS Auxiliary Con * Monitoring and Control during Accident Conditions
Q. - Assisting operators to provide the status informations of ESF
ntrol Board
;1 (right) in surveillance test by CRTs ’
?-:'.- + Intelligent supervising control panel to provide safety parameter
p trends by CRTs
@ ' Mimics panel arrangement for relevant systems such as CVCS-
RHRS-SIS-CSS '
« Prioritized Annunciator Displays
1. Features
* Monitoring and Control of Turbine pre-startup operation
Turbine Generator « Backup manual operation of Turbine automatic startup control
Auxiliary Control in PCC
Board + Equipments for the surveillance test such as Governor Free
(left) test, Turbine protection functional test and so on
» Functionally demarkation
« Prioritized Annunciator Displays
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{813) Configuration of Main Control Board

i Turbine Generator
Auxiliary Control

Advanced_Control Boafd

Primary
control
Center
i b

- -1
NSSS Auxiliary !
Control System ) Computer
B_ |
) _J

i
CRT processor
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Plant Reactor Monitoring System
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(ii) AFC(Automatic Frequency Control)

HE Fdd A dH

H7coll 4] AFCHE#E -2 PWRelE =957 &
3wk 2y B wigo] bl o
Ho| pEo] Frhska gl
SR 9] el A e AEE 7|22, AFC
Ae zgsto] HliERHS oF

% cauddy 4+
70| ASTHEZ
R &E oln] ofs} 2

(d) EHSTERREYY BE
BN gl A L5l AL ES
< Eo| THRKECIAY, o7tz dA A E
o, A HREERYS FoAHANES &
H71 52 YN EY 272004 A4 A
Y2 L5 FAF =3lol A Yo,
g 7) 7] ojHE AVIEL 2z MR,
b, AAH I EL F55l 9 E FUAF A
PE} olnBE R A BgeE, o] 3a|3H o
L FEY FAHA A=A,

.
&

fo Hu ©

Ol

o EMIFY A Ahehoiof e A
Ao A HME oS FANI D WEED
& FAhAF o Geh, webd l1ash RS
Mol BERC A4 AnAHIE, $59
AANAZE, HEE 4A W KRS 5 B
Holg o7l Eell A Ee #EE AEHD

losl, s WA ol sl B
e 6% FasAdc 2dn Ggw Htd
A 7ol dstels Falol 0E 43T AL
234 e AR50l ot 20E G571
wwato] Al Z1ES) WES ANA RENA

35



CALCINER®
EXHAUST GAS

3 TREATMENT
=l SUB SYSTEM
14
N . - . .
? . : - -
3 R CALCINATION
T . % +—~——1—PRODUCT
° st (FINE PARTICLE)
o . ..
. K -. ‘. . ..
a TR
o L CONCENTRATED
Q L e WASTE LIQUID
w . - . ../
m - rag .
n. . .‘-
3 A
< . B .
ke . ‘o FLUIDIZED BED
o /(200~500c)
2 L, GAS FLOW
3 . DISTRIBUTION .
= /PLATE
2 L1
Q . J
5 Qy.}CALCINATION
3 PRODUCT
» (PEBBLE)
o
§ i I
| 1
FLUIDIZATION \_/

HOT GAS

{a815> Construction of Large Wastes Com-
pressing Dies

0il hydraulic cylinder

Vertical Cylindrical compressing

compressing die

Preparatory
compressing die

FFhereEsty 2o AR

36

INCINARATOR

EXHAUST GAS
TREATMENT
SUBSYSTEM

*vt . 1| INCINERATION
e ASH

COMBUSTIBLE
L —"WASTE

BURNING WASTE

g FLUIDIZED BED
1oty et | T (500~900C )

FLUIDIZED AIR

el dAFALAZLH F7AAL B
dd g a7t HEHA e T2 482
g}, FEFHEREE F2 dodagwud 9 »
Az, F71987] 9 BEEESe A4
A A et

k387121 F 2307} ofw] AREEln glew,
207121 % o) Aol BAEEhol At Fr A=l Ut
oln] BHEEE o] M%Moes S&HI YT ZE

T O -

EFHEEEE Beq QP Bl 53 3

doll 8oz AL Jul2 Azs o |
AAHE 2R e AFdadt fgEpftd Zdel o
< R YAH 2w e BIRS A A
2 Hre 83 Hed Hukel Aol o
T3 9ok CVEREEZ 23130 Yels
et



{a316) Conceptual Figure of Mobile Manipu-
lator(CV Robot)
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