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Hitachi Nuclear Application History HITACHI
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ABWR Operating Experience by Hitachi Digital C&I System HITACHI

Ohma Unit 1 (NI and TI), FAT finished
(FSS), completed in 2016

Kashiwazaki-Kariwa Unit 6 (T1), C/O in 1996

Inspire the Next

Unit 7 (NI), C/O in 1997

Shika Unit 2 (NI and T1), C/O in 2006

i C/O : Commercial Operation

' T1 : Turbine Island

+ NI : Nuclear Island

+ FSS : Full Scope Simulator !
» FAT: Factory Acceptance Test i

Hamaoka Unit 5 (TI), C/O in 2005

Shimane Unit 3 (NI and T1), under preoperational test at the site

(FSS), completed in 2009
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UK ABWR Project Overview HITACHI

= Horizon Nuclear Power is planning to build 1,350 MWe class
Advanced Boiling Water Reactors (ABWR) in Wylfa and
Oldbury.

= The primary focus is to secure all key agreements and
permissions in place for the Final Investment Decision in 2019.

= Commercial operation of the 1st unit at Wylfa is planned to be
In the first half of the 2020s.
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UK ABWR Project Assessment Status HITACHI

= Hitachi-GE Nuclear Energy as an ABWR supplier, officially
applied Generic Design Assessment (GDA) licensing process to
the UK regulator in 2013.

= Final process of Step-4 will be completed during the month of
December, 2017 on schedule!!

Step-1

m Step-2 . )
— Step-3 Practical design
Step-4 . and Manufacture
?AGDA complete
Dec, 2017
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Overall UK ABWR System Configuration
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Safety System, Hardwired Backup
System and Class 3 System are diverse
as a defense against CCF.

C&l system are developed under an
appropriate design process.
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Overview of the Class 1 FPGA Platform HITACHI
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= Development process Complies with IEC61513, 62566

= Each module has FPGAs inside, and communicates through the
safety field bus on the back-plane.

~

= | ogic Unit

» without Processor, Firmware,
OS, Middleware
» supporting floating-point
arithmetic without FPGA

vendor’s floating-point IP cores

\ J
|

DI, DO, Al, AO, Interface module
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Application of the Class 1 FPGA Platform

HITACHI
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= Can be designed as function block diagram using general design tool
= Support wide variety macros which are developed as white-box

» Essential analog macro
» Simple digital macro

» Advanced function macro

» The others are under development. (

; about 10 types (+, —, %, =, V...)
; about 30 types(AND, OR, Flip Flop, ...)
; about 30 types(PID control, Switch, ...)

Input A

nput B

+

User can use 10,0004 macrosinalL

I

PID control

j te(r) dt
0

and can design flexibly !!

Switch

nput C

nput D

@!Ull

nput E

AND
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Target of the Class 1 FPGA Platform HITACHI

Functional Safety Cyber Security

Defend against inside failure Defend against outside attack

IEC 61508 SIL3 (Single) /

: : IEC 62443-4 SL1
SIL4 (Redundant Configuration)

Qualified in Jun 2017 from certification body!!!
(Plan to be certified in early 2018)

~_ >

Our platform combines
Functional safety and Cyber security

Further information and our know-how to be shared after GDA passing!
(GDA, Safety & Security, FPGA control, etc...)
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