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Background 2
< Contributions for All PWR in Japan >

» Mitsubishi has constructed 24 PWR NPPs in Japan.
» Twin APWRs are under licensing.
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Background 3

< History of Mitsubishi PWR Plant Constructions >

‘65 ‘70 ‘75 ‘80 ‘85 ‘90 ‘95 ‘00 ‘05
2 loop PWR
ﬂihama-1
Mihama-2
| Genkai-1 | [ Genkai-2 |
| Ikata1 | | Ikata-2 | | Tomariz ]
3 loop PWR
Takahama-1 Takahama-3 |
|Takahama-2: | Takahama-4:|
[ Mihama-3 | | Sendai-1
Sendai-ZJ
[ tkata-3 | [ Tomaria ]
4 loop PWR
| Ohi-1 | Ohi-3
| Ohi-2 | Ohi-4
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| Genkai-3 |
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Background 4

< Continuous Constructions Experiences >

1970s 1980s 1990s 2000s 2010s After 2020
E Plant Construction Experiences
Tsuruga-3/4
V| (2016/2017)
(Dec.2009) A
Sendai-
Developing Safetv & 3
our own Reliagility Economy (R0O19)
technology Enhancement [EMhancement USFAPWR
>
U-APWR
: >
E Major Components Replacement Projects

(including Components Supply)

Steam Generator

Turbjne

*:including
2 foreign plants

ontrol Boards
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Tomari-3 Construction 5

< Overview >

Heavy snow and Tornari-3
strong wind - :
in winter > ~ Utility Hokkaido Electric Power
Co., Inc
Manufacturer Mitsubishi Heavy
p’ /Constructor Industries, Itd.
Tokyo Reactor PWR (3 Loop)
ob .
2
S\ Electric power output 912 MWe
Fuel assembly 17 x 17 [ 12ft
e D Number of_ fuel 157
e S ATy B WP assemblies
\‘_ e, Frequency 50Hz
Tomari-1/2

unit1;C/O 1989, 579MWe
unit2;C/O 1991, 579MWe



Tomari-3 Construction

< Construction Schedule >

2003 2004 2005 2006 2007 2008 2009
License Commercial
Approval Rock Inspection Operation \V4

\V4 Y
Loose Excavation

Inner Concrete of Fuel Loading
Base Concrete Containment Vessel \V4

Construction of
Containment Vessel Installation and Function test of MEF

MEF : Mechanical a|E1d
~ Electrical Facilities -

Start-up

Test

p— B | | Construction completed just on schedule
rrre-e—“~“<“<__T S



Tomari-3 Construction
< Plant & Construction Aspects >

E Plant Aspects

» Proven Design

v' 3-loop conventional type PWR using highly reliable
components

» New Technology
v Fully digital I&C system

» Advanced Engineering
v'3D-CAD engineering
v’ Integrated Database System
v Jobsite Construction Control System

E Construction Aspects
> Site-work in Winter Season
» Modularization in construction

N
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Proven Design
< Highly Reliable Components >
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Tomari-3 Steam Generator was celebrated as MHI’'s 100th delivery
with high reliability fostered through long years

R manufacturing and maintenance experiences.
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Proven Design 9
< World-wide Reliable Components Supply >

[ Sweden | |:'> RVCH:3units

Finland f‘> RV: 1unit

Belgium
|:> SG:10units

Turbine:
P:8units,

Turbine:
2units

Brazil
|:,'> RVCH:1unit

EEMR Taiwan E{>Turbme

Spain Slovenia Turbine Generator -2units RCP : Reactor Coolant Pump
; A re Barrel

Turbine Turbine Rotor ﬁz:m; e e "i | cHP  Charging Pump

1unit 2sets y . é?‘ o _
14 'ﬁ = 'ﬁ Jreme & e & | Prz : Pressurizer
él g él g .'!EXZ : iy

i i : RVCH:Reactor Vessel Closure Heads
) g # g

= am Generator
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New Technology 10

< Fully Digital Main Control Room >

Advanced Control Room

Large display panel

Compact operator
console

Soft operation

|}

Improved monitoring and
operational performance
by
integrating controls and
information display

N
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New Technology 11

< |&C System Verification Works >

el el B el i i B e e B e il B B B M = ===
I ' 1 l T L a HSIS ﬁ : HSI Computer System
. DA .. II - - PCMS e - = - —I : Digital Protection ontrol stem
o DAS o PSMS _ % L | e
I' " . Mglar;e?r\l}gobsr?:m.&n’chR)_-_r-!I-' """""""""""" R . Console Advisor Console = | ~77777 > SHﬂfdtVir?d (_HW) U”E‘
1 Diverse | . " — — | : Point-to-Point Data Link
I! HSI Panel | ! El || o] [P | _: : ;:\foulzz\r:grfl(g;:;r:dt;v;;k(Redundant)
l I |r1S:\Evcit;:t2r ! I \ v J |i ‘ \ \ !l | T Network
I . : arm . Safety VDU . Station Bus EOF Computer
1 i »’?\ | 1 Processor Train A~D ’_’.—I’ ] Operating Laras Displa !I ____________ p_ _
:i i % ; i System Level Conventional Switch il V'gar?;) O@grstran)a[ P(?SEC’EJ;)E gPameIp Y T —Ope-rati:nal- _La-rge_DiS-p|aT.:
I 3 b ACEJSHZOH R'ﬁ%or -I A— — i VDU (TSC) Panel (TSC) |
| : : I | - - Alarm O ti | Operating Large Unit - —— .
1. | . ; : ll geranca Procedure " g Alarim Process Operational Large 1
” 3 : I I ESFS?Q%E:;“D” ReBaﬁe\;éL;rrﬁp I. Cc\r’;\DpL:ter Co\r/;'legter Co\zspgt;r CDor:i;))Et!:;r CoLn‘-),glfter ?:Zﬁ?;?.'{;? Mér;«:;lng;g:rnt ;o\rﬁzgter Cgﬁ;ﬁljt};r i :
I el e ity Bl ol i Ao lilien] [tiiedi] Rl o [t Foellett el
i S Lo B S ok Bt
I § § ;I _ _ _ 1init Bus
S B I Integrated Factory Acceptance Test.
3 3 c Reactor i CIRPS RPA
‘ L "s=p oy rOtect e P
Vo oprseena |10 v All the digital systems are connected at
S S L. SO S S B Y Y oA . . . .
IPME IR Mitsubishi factory via networks.
| E Automatic| | [] : -'“, | oo - -
| [pcusenf]., | v Perform factory acceptance tests includin
|i : I| Pl : ; ESF---> . . "
SR A ] TR communication check, system failure test
T o and response time test.
b | e v 8 months of intensive test schedule.
g 5 A v Validation for total system performance
) ) Safet: . = d
owen) L] g [ before shipping.

DAS : Diverse Actuation System  PSMS : Protection and Safety Monitoring System HSIS : Human System Interface System PCMS : Plant Control and Monitoring System

MITSUBISHI

HEAVY INDUSTRIES, LTD.



Advanced Engineering
< 3-D CAD Systems >

12

e Construction Planning

=

e Layout-Piping Designing

N

v Improving design and construction
accuracy and efficiency.

v Improving operation and maintenance
management.
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Advanced Engineering
< Integrated Database Systems >

13

E 3D-CAD Management — Mate

v Integrated common database = T——— |

xxxxxxxxx

inspection and construction

rial management

from design, procurement, = - Manufacturing
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Advanced Engineering
< Construction Control System >

14

e JCCS (Jobsite Construction Control System)

Drawing control
- Distribution by E-file. (in parallel with Hard copies)

- Multi-level security control
- Status control

Piping/Support construction progress follow-up
- Bar-code Multi-Tag for each weld point

O
EE AAO1

H74111002 FHN101

- Progress monitoring
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Site-work in Winter Season
< Winter Restriction at Tomari Site >

Construc
of heavy
(end of

Heavy D
used for
contain
winter se;
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Site-work in Winter Season 16

< Modified Setup Processes >

3. Early setup of outer shield is to enable inside work during
winter season.

2 miTsusisH
Hi 'S, LTD.

EAVY INDUSTRIES,



Modularization in construction
< Shortening Construction schedule >

3. CV upper head
LT

1. Piping modules

-y

2. Isackaafn;]
modules
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Modularization in construction 18

< Modularization History >

1970 ‘ 1975 1980 1985 19590 1995 2000 2005 2009
I,Ir Block
Piping Unit Mega-Block
| ping L bl
Ship building \ >
// -]
s¥ 70 mikaman 776 Wihamad | 7 ‘8] Genkaiz 747 Tourugh2 o793 04
72 Minarha? 7l 77 lkatal Y85 Takshamad 4, Bendaiz 7|94 Gerkdia, Ikatad
T 14 Takahdmal 30|78 Ohilq 344 Sendail  SAobg ooy
T 75 Gedkail, '82 lkatal < _ J7[97 Genkgid
Talahkma? 91 Thmari2, Opid
Nuclear Power Plant | o
Pﬂmg me r'l.ﬂ?hr:larfr: :f [:hljg.atlnn Expalnsion telrm {Ohi? ~Genkaid) Furthgr development of modulgrization
Piping | |
Researdh and |Applicafion for figher pljces tha Applicatioh of Suger heavy
Development |operating floor | (Ohi3 [ duty criine l‘orTPWR .
SC structure jmm = b N
FBR|Monju fiata2 Ground asg b dome
CV Top Dome [ - |:
Heawvy |duty crane
Miham31
Wastf gas cu[npresscr! Boricjacid ev?puramr packagg / Liquid waste gvapora r compressor
System unit |
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Modularization in construction

< Piping Modules >

19

Multiple types of piping modules
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Modularization in construction
< Packaging Modules >
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Modularization in construction
< CV Upper Head Installation >

21

Advanced methods for shortening construction period.

Heavy duty crane \ 7

. 40m diameter

='!'containment vessel

o PR
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Modularization in construction
< CV Construction in 8-Months >

22

High precision on-site welding for upper head assembly
in parallel with CV body construction

Construction of
CV body

Welding & assembling
of upper head
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Conclusion
< Tomari-3 Successful Construction >

23

E Completed just on schedule
»Proven Design

v' 3-loop conventional type PWR using highly reliable components

»New Technology
v Fully digital 1&C system

»Advanced Engineering
v'3D-CAD engineering

v’ Integrated Database System
v" Jobsite Construction Control System

- -
Launch Base for APWR worldwide

R application
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24

APWR Progress Report

» A new generation LWR “APWR” started as
Japanese national project more than 20 years
ago.

» APWR has been standardized for worldwide
market as US-APWR and EU-APWR.

» Larger output and improved reliability based
on best mix of proven technologies
v 1,700 MWe class power production
v’ 24 months fuel cycle with on-line maintenance

v’ 4 train safety system with advanced accumulator
v’ Fully digital I&C and computerized MC %

r ) -
| _— - - » B -
l.A‘ h_\’_,—‘ =
B ‘ ‘ _—
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APWR Progress Report
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> US-APWR G

v' DC application under reviewing by USNRC, planned to be
certified in 2011

v' COL applications for two sites under reviewing

- EU-
» EU-APWR  Sgum

v" Design modifications will be finished this year considering
European safety requirements.
(SA, APC, etc.)

v Preparing for EUR assessment.

N
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Towards the Future

» Earlier discussion with utility is important for
mutual understanding and to achieve

on schedule design, licensing and construction.

» Pre-application discussion with licensing
authority is quite effective to address important
safety issues and to establish clear licensing
procedure and schedule

» Worldwide cooperation of industries and
authorities is useful to establish international
standards.
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Thank you for your attention
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