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Control System (CRCS) ~ Safety PLC (POSAFE-Q) - Reactor COre Protection System
(RCOPS) ~ Power Control System (PCS) ~ Plant Protection System (PPS) - Engineered
Safety Features-Component Control System (ESF-CCS)= 7% Fﬁ#i‘r%%ﬂ‘m?ﬁﬁﬁ“ Ik v[l[ﬁl
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® RCOPS: CEA signal fail Fault tolerance — Best Estimate Algorithm

® PPS: Periodic Logic Test

® ESF-CCS: Triple Redundant GC — LC with Redundant Controllers

@ Safety PLC: Developed by the Nuclear QA procedure

® TR Licensed by KOREA Regulatory body.

> GBS T AR R e i

> BREEERI(VEV)IEPET - 1 CPLD = FPGA ST Az it 7
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‘NPP Business Group |

Executive. Vice President

H.B.KIM |
'NPP Design & Manufacturing
Senior. Vice President E
NPP Quality Control Div 5.J.KIM '
Vice President I -
S.K.KIM 7 T
‘NPPI&C Div: = - HF Controis !
Senior. Vice President President & CEO
KLH.KIM Allen Hsu
[ | | 1
: | PR -ControliMonitoring :
| | 0! RGNy ;
I1&C Project Team 1 Safety System Team I Systom Team' - - l&CShop
General Manager ! General Manager | General Manager General Manager
Y.H.GONG | S.Y.BAEG S.AKIM S.S.LEE
- Marketing ) :mftetmo:‘;ts?t:n:m _— - Control/Monitaring System
- Sales Engineering ) Har: ¥ reiated satlwars - Plant Integration - Assembly
- Project Management araware ) - non Safety related Softwarel - Manufacturing
) ) . 1= Companent Design = Production Control
| - Project Engineenng | SPM Leadsr. Licensin & Hardware VAV
|- MMIS integrated Project | &0 st of 9 - Companent Design | Dedication
| Control ) system o Communication Network
S Package Item

Q%‘.' 2 Doosan ff‘z fi- B ’*}ZLELJ;’\”%\%%EVF%
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o 'ﬂ\
- KNICS R&D Project AN
12001, 7 ~ 2008. 4 N
‘ RCOPS R&D Project S
~:2004. 7 ~ 2007. 2
] 7
AN
SRS NuTech 2012 ™~
Application REEIFII SR Ry 2010. 7 s
A

Preparation
' for

12009.1~2010.12
Production :

f_
Goal

Development of I&C system
and equipment to meet the
UPRMOO and other PWRs

-
Construction of MMIS Test

Facility and Integrated

Validation for SUN #1&2

{ setup of Production

Facility and QA system for

Project >
execution

(2009.7.31~2016.12)

« CRCS : Control Rod Control System  RCOPS : Reactor Core Protection System
« PCS : Power Control System PPS : Flant Protection System
+ PLC : Programmble Logic Controller  DCS : Distributed Control System

+ ESF-CCS : Engineered Safety Features-Component Control System

Doosan Nuclear 1&C 5 '3

8 ESF-CCS

[l 4 Doosan Nuclear 1&C 3% i il
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E Establish Nuclear I&C Shop (Manufacturing Capacity : 340 cabinet / year)

Main Product

Manufacturing

Capacity

Main Facility

MCR

(Main Control Room)

B e

« Area: Total 2,900m?
— Manufacturing Area(992m32), Test Area(1,108m?), MCR(300m?),
Computer Room(40m2), Training Room(76m?), Ware—house(251m?),
Office(132m?)

+ I&C Equipment far NPP
« |1&C Equipment for Industry

» MMIS Manufacturing based on the
PLC/DCS Platfarm: Max. 40 cabinet/month

« MMIS Test based on the PLC/DCS
Platform : Max, 300 cabinet/year

» I&C Equipment in operation NPP :
10 cabinet/quarter

= Termination : Manual Type Crimping Tool
+ Soldering : Pb—free Soldering

« ldentification : Label Printer, Tube Numbering Egquipment
« Antistatic : Wire/Wireless Band

+ Bolt Assembly : Torgue Wrench

« Wiring : Wire Stripper, Duct Nipper, and Elc,

Eaﬁ' 5 Doosan Nuclear 1&C Shop

Test Object

- Q/AS, RPS, ESF-CCS

- RCOPS, PCS, NPCS, NIMS
- elc.

I - Simulator

- Reactor Thermal & Hydraulic Power Modeling
- Reactor Primary System Modeling

- Reactor Secondary System Modeling

- elfc.

[ 6 APR 1400 L5 15 ¢
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3. ’isl?ﬁ Shin-Wolsong Nuclear Power Plant 1 b%ﬁﬁ?}‘ﬁj

F=r= f%z‘if?ﬂﬁ[aﬁ[ Shin-Wolsong 1 585 > 11 " Korea Hydro & Nuclear Power |
Y T Commissioning Office ; #AZE! Won-Ju Jin ~ £¥% 3! Song-Kun Cho - EJ! A
Jung-Hwan Park ~ I'] % " Operation Office ; #f7%2F! Young-Kook Kim =7 e PRI
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PJF@”E EXEDE sﬁfﬁr’ H Fll3@fﬁ%ﬁrdﬁiﬁ%m I WA B (Kord) 5

2% (Ulchin) 6 B35 ~ I'] 2 £ 355 (Wolsong) 4 flEESRE - §) 1 l[a‘r%%ﬁ I 5¢§Eﬂu
(Yonggwang) 6 (#8557 - H 21 (B3 - AT F{?E'l Eh 1 F'J 8785MW - {1z 1 Fr. > [’lﬁ
= B EEY 36% E[ﬁqﬁﬁ%iﬂk[ﬁﬁ‘ﬁﬁiﬁ EE T T6%3sk ot - IR - A
P 2T2 00 > (it 2008 & g8 VIS F-RET = A TR R - 58 L EUR £
Ry == 59% o

AL B R TSR - A

Reactor Tvne Net Commercial Planned
yp capacity Operation  Close

Kori 1 PWR - Westinghouse 576 MWe 4/78 2017

Kori 2 PWR - Westinghouse 637 MWe 7/83

Wolsongl PHWR - Candu 6 666 MWe 4/83 2036

Kori 3 PWR - Westinghouse 1007 MWe 9/85

Kori 4 PWR - Westinghouse 1007 MWe 4/86

Yonggwang 1 PWR - Westinghouse 953 MWe 8/86

Yonggwang 2 PWR - Westinghouse 947 MWe 6/87
Ulchin 1 PWR - Framatome 945 MWe 9/88
Ulchin 2 PWR - Framatome 942 MWe 9/89

Yonggwang 3 PWR (Syst 80) 997 MWe 12/95
Yonggwang 4 PWR (Syst 80) 994 MWe 3/96
Wolsong2 PHWR - Candu 710 MWe 7197
Wolsong3  PHWR - Candu 707 MWe 7/98
Wolsong4  PHWR - Candu 708 MWe 10/99
Ulchin 3 OPR-1000 994 MWe 8/98
Ulchin 4 OPR-1000 998 MWe 12/99
Yonggwang 5 OPR-1000 988 MWe 5/02
Yonggwang 6 OPR-1000 996 MWe 12/02
Ulchin 5 OPR-1000 1001 MWe 7/04
Ulchin 6 OPR-1000 1001 MWe 8/05
Shin Koril OPR-1000 1001 MWe 2/11
Total: 21 18,785 MWe

(¥R <75 - World Nuclear Association, Oct. 2011)
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E [T'}ﬁ[ﬁﬁljg iﬁ*ﬁ‘% ﬁf Eﬂﬂ“}i FI J}I;&VH ’ Eljﬁlmlﬁk[il’[él AE_IZ [EI(KOI’I) 5 Iﬁﬁ&‘vn >
(7% (Ulchin) 2 fa#§as ~ I') % 2[5 (Wolsong) 4 [ » 4 11 [ - SfaE F“‘E'k” 1
ﬁ 4200MW - J[I%k 2 F. o

F 2 RN R A PR AR - A

Reactor Type Gross. Start . Commercial operation
capacity construction

Shin Kori 2 OPR-1000 1000 MWe June 2007 12/2011
Shin Wolsong 1 OPR-1000 1000 MWe November 2007 3/2012
Shin Wolsong 2 OPR-1000 1000 MWe September 2008 1/2013
Shin Kori 3 APR-1400 1350 MWe  October 2008 9/2013
Shin Kori 4 APR-1400 1350 MWe September 2009 9/2014
Shin Ulchin1l APR-1400 1350 MWe March 2011 6/2016
Shin Ulchin2 APR-1400 1350 MWe March 2012 6/2017
Shin Kori 5 APR-1400 1350 MWe 8/2014 12/2018
Shin Kori 6 APR-1400 1350 MWe 8/2015 12/2019
Shin Wolsong 3 APR-1400 1350 MWe 6/2020
Shin Wolsong 4 APR-1400 1350 MWe 6/2021
Total 11 14,200 MWe

(=¥ F7F - World Nuclear Association, Oct. 2011)

I[“:fif]qjg:’ﬁib‘l Shin-Wolsong 1 (SWN1)SFESAE » (1837 #fj| Steve Johnson /7
Aft WA HFC-6000 A% a2 I b A=l - 5 SWNL BRRFE 79 = od =2
= —ﬁqﬁf '] Dual Redundant HFC-6000 }iﬁ‘ﬂ{ FF'I ’ v[lq%ﬂl 9 4. o ?}ﬂﬁjﬂ%ﬁ [
back up fu T =VEHIHRS RS rm}lﬂl}ﬂ f'1 Primary Controller ﬁﬁ?ﬂ& F TR SRR
Dual Port Memory (DPM)#Hd {1 55 A Secondary Controller Fh[ Primary Controller 5§ & £ ﬁJ
Eﬁ J}HEI yﬁﬂ{a'f(lsolatlon) =' == Secondary Controller ﬁfa?H'[ > Primary Controller
== Secondary Controller | Jﬁ[’ﬁ EIJTF'[} (R3S © CPU processor ~ Inter-Communication
Link (ICL) processor ~ '] & Communication Protocol Controller (CPC) processor - CPU
processor F,EFD R R VIR S5 A N L ICL processor F‘?ﬁ s ﬂLﬁ G YR
P O AR ~ I = 435 > Local 1/0 T%‘E'JTE‘J'?F’?_F RS-485 3] - Remote 1/0 [I[[fR
M5k Bp]F4 5 CPC processor F,‘TIED st FR¥] C-Link JF4EE > C-Link {7+
kL AT HFC 2 RlS e e pu s = e e BT F processor . ]
273 Public Memory X& 5 vR[ 4 i -
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4 Safery Channels Links

Dedicated
T | A FPD
Fiehl Wik Fiehd Wiring Station
| L) | |
Remote 1/Os with Local
Fiber Optic Ui FPD Controller
connection Boards
t st
Fiber Ihl-l’ Cahles 1
Fiber Ciptic Cibles Twisted Wires Y ICL Link FPDa=
Twist War
—— ] L0k A I Lk “_l'_
3 Y
icL I:Tu Memary oL Puiblic Memay
mages
Processor '_‘\ m Processor
g oca CPU I CPU
CcPC Processor cPC Database Processor
Processor Dynam Processor e
Dual Ported n
Memaory (DPM)

HFC-DPMO6 u
Communication Link, Safety Train

QE.’,' 9 HFC-6000 Controller iﬂ%

B “VFJ[ SWN1 EJ FJﬁfiﬁ‘[J—?{&’E(Plant Control System, PCS) - i/[l[ﬁl 10 FA=.
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Tuesday, October 18, 2011 Program
2011410 H18 H EH— HF
8:00 am Registration and Welcome Coffee - 338, B
3:00 am Welcoming Address
oy

Dr. Dieter Hesal, TUWV Rheinland Industrie Service GmbH — Germany
Raif Schelier, TUV Rheinland Group Greater China

9-10 am Relevant Government responsible person of People's Republic of China

o EBA XA A

Functional Safety acc. to IEC 61508/61511: Important User Information and
9-40 am Major Changes in IEC §1508 Second Edition

EF IEC 61508/61511 MBS IEC 61508 B _AHEEMA R EEEEE
Heinz Gall, Bin Zhao, TUW Rheinland — Functional Safety — Germany § China

Problems with Recalculated Failure Rates

10:10 am PP O e S e 1 ]

Prof. Josef Borcedk, University of Kassel - Germany

10:40 am Coffee Break - F: B

11:00 am Fukushima: “Cutside the Imagination and Lack of Preparation™ and
Benefit of PST [partial stroke test)

- AR, M&FIES, PST (partial stroke test) i) Af i
Tadaaki Ando, Yokogawa Eleciric Corporation — Japan

11-30 am Maodifications in the Latest Revision of the IEC 61508 and the Consequences for
Final Elements like Valves/Actuator Combinations

BB EC 61508 H f 4L Bt o5 ol J b 0 0 )/t i 3R 1 W

Rens Waolters, Mokveld Valves - Metherlands

Safety Integrity Verification and Validation of a High Integrity Pressure
12:00 am Protection System (HIPPS) to IEC 61511

ETF IEC 81511 B e HE IR - (R 4P R B0 I %2 2 T 30 HE AT 58 E 2 R,
Cofin Easton, ProSalus Lid. — United Kingdom

Thoughts on SIL Assessment and Verification — Suggestions and Assumptions

12:30 pm SIL i Bl B - il RS

Li Yurming, Sinopec Safety Engineering Institute (S5El) - China
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Tuesday, October 18, 2011 Program

2011410 H18 H EHI— H#
1:00 pm Lunch - i
2:00 pm Integration of Electro-Mechanical Components in Safety Functions
L VAL e 2 2 i ol o ML

Stephan Haeb, TUV Rheinland Industrie Service GmbH — Germany

2-30 pm SIL Review of Diesel Engine Shutdown Systems for Underground Coal Mines

Hi T R B LR TR SR SIL R
Keerthy Mysare, Shakti Corporation Pty Ltd — Australia

Creating a Functional Safety Management Process within your Compamny
Practical Solutions and Lessons Learned

T 45 ) 22 T 0 M Th e 2 4 2R TR — S AR B O 2 T2 e

3:00 pm

Michael B. Miler, ROCEKWELL Automation - USA

3:30 pm Coffee Break - B

4:00 pm HIFPERFACE D5L combined with Safety
HIPERFACE DSL %24 gk &

Functicnal Safety — How to Create Good Application Software for Safety
Functions ?

Byl %2 4 — e % 32 4 uh MR 2 06 6 o R R

Bamnd Appel!, Harald Schmidtf, S1CK AG - Germany

Designing Safe Industrial Systems-on-a-Chip — A Validated Methodology
4:30 pm fESH LR e THRE - —HRRER

Chriztoph Fritech, Altera GmbH — Germany

Cn-chip-redundancy according to IECE1508, Annex E: Analysis of a

5:00 pm combinaticn of Software Virtualization Layer and a SPEAR1310 System-On-
Chip (ARM Cortex A9 Dual-Core)

1RIE IECE1508 PHA: E BASH _EIL & stk REE R SPEAR1310 K LR & (ARM
Cortex AS TS & @B 4rif

Andreas Buchwizger, Wind River Systems — Germany

5230 pm End of 1st Symposium Day
.|;' = .' .-.-. I. :-.:- -E

530 pm Start of Dinner

D W
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Wednesday, October 19, 2011 Program

20011 4E10 H19 H EH= HFE
1:00 pm Lunch - %
2:00 pm Safety in Automation: IEC 1508 compliant Software Solutions

BaME PR e S IEC 61508 MBI E
Gary Liang, KW-Software — China

2:30 pm Efficient Planning of Safety Functions Using C&E Charts
A R A — i R 2 S Th

Frank Poignée, infoteam Software AG - Germany

Considering Security Aspects in Safety Environment

3:00 pm TEELFEPSRERES

Evzudin Ugliesa, University of Kassel - Germany

3:30 pm Coffee Break - &
4:00 pm Introduction to 150 26262 Functional Safety for Road Vehicles
ISO 26262 Hi - 1005 07 98 ) Bl e 52 4

Lauri Ora, TUV Rheinland Japan Ltd. - Japan

4:30 pm 15026262 Compliant Safe Computing for 3-phase Motor Control
o = H RS 15026262 & RN

n.n., Infinean — Germany/'China

5:00 pm Closing Words
B AN

End of Symposium
WHT &8 W
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10 ] 21 [ 1750 i R

10 F] 21 f! e
10:00—12:00 Fe s ek (2RI jff, : Doosan 1&C 32’ ~ Doosan I1&C %'
F| ~ I'}% Doosan HFC ﬂﬁjﬂ%&':ﬁf )
12:00—14:00 T
14:00—16:30 2L Doosan 1&C Shop
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