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A Development of Component Control System of KNGR
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Abstract

Full digitization of instrumentation and control(I&C) system is one of the distinguished
design characteristics of Korean Next Generation Reactor(KNGR). One example is the
component control system(CCS) of KNGR that adopts the new design concept, which is
superior in many respect to that of previous Korea Standard Nuclear Power Plant(KSNP).
The adoption of the distributed control system and segmented architecture can increase
cost-effectiveness and system reliability. Moreover, the use of softcontrol by workstation
located in main control room provides effective man-machine interfaces by taking into
account of economics. This paper accounts for such design concept of CCS, attempting to
confirm its advantages.

1. 2
AL FHAANA T 71E TR} ] e AANEE A &8t Atk KSNP

£ 5T 8 EHL2e B FEAAATE T @79 B2 7171 (Component) E&

i
T
L,

2L



ol&t7] 9@l Interposing Logic System(ILS)2} Egl= o] A =2E A&t = o]
HE= B8 dyo&s WHshy 98 a3 g1 9 o] n4d upE Auje] A5

oy 7k EAAE <4 vk sARE AAodAe] AS HdHEASE Programmab
Controller(PC)E g & ¥ ofdzt 2 HA Jide 71E2d a9 ILSAA Holuw Gro
Controller(G/C)¢t Loop Controller(L/C)e H&og 7|7] 14E % Cable #4& 81
of gAgstE T3 Alee A5G Ans 71T F UA HAY. B =LA AAdAA

TAAAAES] AA MEd E ZFFAARL] AClH S st

Aol thel =elf Haab gt

o)

2. AsS9 74 & 7l
AN LA FHAAATS THL vt A== HEZ(Pump), ®WE(Valve),
(Fan), 3l¥ (Heater), 2%7](Breaker)s EE WdA %4 (Process)7|71E& Alolste=
onjgitt, FAHAAAEE A4 (Continuous) S HAE (Discrete) ATE e 717155
& d=s AN, obge] ¥ AT ¥H4A 7171 (Component) “JH (Status) B thFeH
M= (Process Parameter) FEES 49 FEAEA Information Processing Syste

2 Qualified Indication Alarm & System(QIAS)el #|&3t= 715S e,

2.1 @A AS(CCS)e +4
2R D] FHAAAE 5 NSSS(Nuclear Steam Supply System)ell @B == A%
UhE3 #Zol FAE ol
T Aol A% (Feedwater Control System)

Z7]1 -3 A o) Al 5 (Steam Bypass Control System)

N
-

7] &8 U FH A A5 (Pressurizer Pressure& Level Control System)

H
B AR o) A% (Boron Control System)

2.2 FZAANAESE 715 2 54
AR LD FHAANA TS AL 71719 Ads =8 7V HolH HE Jlek #

A BRFEE AAGD Qv B AT 59 A g 2As et gt

R

oft
i
Mo
N,
olr
W
Jm

2.2.1 F3FAAAEFWCS)
B AL FFFAAWE(FW Control Valve) 91A9F F3+ HZ45E 272135 (FW Pu
Speed Demand)ol] 23 AxZ &Aoo wial 7|8 A7] FHE 8702 Aot AE



o FaF AoAEE 156%-100% Hda ZHHARAA 10%9 Step Fat¥stE A9 &
AEE AAE ook 8h, 15%-100%% 9] WA +5% Fatsts 838 & A=s HA 5
of g}, FFFAAIEE 20%-100% L& EHH A h32nt9 (Downcomer Lev
T, S7IF T 38a AT E AREst] AoBE A9 FZEE 9SS AT

dhe 384 Ao g At gt

)

2.2.2 571 %3 A1 A% (SBCS)

T A%S dAZ 1345 (NSSS)AA 100% 94z 287H Y Ef7A e 4713t &
A2 EF glo] A& oA A7t 7heste s ste 7les et o] ATe A2 55%
ol el FetAA &FE ZEFolof s, HW $3WH(TBN Bypass V/V)ol &4
(Demand Signal) & AlFste] H 9] 7Fd (Heatup) oyt ¥2H(Cooling) &< AAE W7}
zo] FEA} sbEeol v, 17| (Hotstandby) &<t F%7] 3t (Steam Header)
o] AFA ol 715 E FHFofof it

2.2.3 71471 48 2 FA A5 (PPCS&PLCS)

B A% TAL BAEAEt AR B4 489 H AR A Ve e Hder. o
AAAEE 7Hh7] Sl 9} BFWH (Spray Valve), AW H (Charging Valve), ¥4 2
2 (Letdown Orifice) & Ab&3te] 5% AR o2 FAC 483 F9E& Aolsty] 9

wET. add 2l dEY

1~

A7 Bk B OAFY ] R Ave EReE, 1
geAE 28372 AdE U S & B85S A9 AR ML Bedy
AA 7H5H7] B

Mo

rir
12
r:i
X
offt
-&4‘
L)
il
X0
Au)

2.2.4 SAHA 21 A5 (BCS)

Chemical Volume Control System(CVCS)e] <l BAtAo A& A= W24 (RC
o] Bt FEE NSt Aoste 7les et ® A5 AR Y4 st 2t
TEE FASI9E AF Al = AR i = o] ¢
A2 Y24 (RCSWE Addd 4t w25 fFA87] fsl  QIASS IPS 39l Trend?
g AAA (ppmeH)E HEUYES djof 3},

.Ff

F

r—{o
2}
(o
4

I

=
off o
=
o}'o N
mlo
&
offt
ol
rlo

3. Als 44 HE
o 9d FAAAASE AREFTILAKSNP)E ZFo238k0] wr} 4l
At AR Asel PCE AdWH o A=t wep HAAf A Flexibility)o] 333l

o°1'

FE A

o
!



gats o] thakek Aol 7% Fdo] 7FsEkAl H vk

3.1 g EFF AL (KSNP) S AAgEA (KNGR) vl

Aol gleld KSNPe HAEH ofd2as 83 ¥4s A9stn sley KNGR2
PCE A& dAE ®abAlo] wWaE A &stda, KSNPoA #441& Multiplexing® 7
H b3 BOPAYI A Bl Multiplexings # &3 ¥, KNGRAIA = <t 2 vibkd &+
3] A% A% Multiplexings 283t th. Aol Loop 7l Joix = KSNP7F @ L
°]7](SLC)E A&3% ¥ KNGR2 % LoopAlel”7l (MLC)E A &g 2N g eBES
Ae] FAaAIAT. 9% LoopAlel7]lE SLCO H3] dvte] Processor’t Segmented® A
729 =ZHA S HESIHE olo #EH oY LoopE Aoyl wWiiol A7l & skt
Processor 17| <& A2E Adsts SLCETE 2lgAde] wl$ ddct. gt (Diversi
AA 2 A5 W3 /d (Defense-in Depth)oll A= KSNPE 7% H|bd AlFozs dA=
A NMSEE ASHS MEs Lo H/W 2 S/Wel tedst AAE A& el vid
KNGRAIA = b 82 Hekd Aol S/W 2 H/W AF waids &3, 71714019
153 (Grouping) % F¥3H(Segmentation) & 2 &3ttt

Ay o g KSNPel Hl3l KNGRS AEWE 3 tF Loop/yd A&, RES, #its)
Grouping, Segmentation & &3l Aol AEe 4124 (Reliability) & ZA EFEAZHTH
T

O

O.u

3.2 A% AA =%

KNGR 9 &ZAAAF(CCS) AAL AFAQ] H&S A8l 7sdtrls AW ofgArt
deFd o s KNGR CCSAEA S V&S A¥rd tay o

CCS+= =LAl ESF-CCS(Engineering Safety Feature Component Control System)<}
P-CCS(Process Component Control system)® T&#t}. vletAF CCSE BOPe P-CCS9
NSSS9] NPCS(NSSS Process Component Control System) F7/0& UFo] A4k 714 Z&
A71- o=z B ovbd AlojAlEEe] wEE AL ofyr CCSe M Aol & (Discrete
State)9} AHZAANTE o S zr=v. CCSE Redundancy 7Hdeo] A gy ==z
Group Controllere ©]%3l2 A sl H 3 A% (Protection System)¥ & H/W % S/WE
At 2A A Diversity) IE S 55 Al712 Ao & AoAELS @A 173 (Single
Failure)oll ©laf #Al&9 AdAdS (A F=s AA Hed 53] ddL A AYA=R
|
7] 9 g S =357 98l A=W 35 7d (Defense-in-Depth Measure)©] A% A7 9|

N
off

(Normal Path)¢} 1557 2 (Critical Path) Z}ztell @ sl= Al Al Aloj7]se] AHAAES F

N



2 g5 Atk CCSE Group Controllerdll A Alo] &arg]s 2 A5 7 3(Signal Validation)S
833l Loop Controllerdl A& 7]1E AL ILS7]52 7]17]1 Ao +=2](Component Control
Logic)S& FIEE 3f= EAbA o2 (Distributed Control System)o. 2 AA €t 1)
Loop Controller= A|9]7]53 ©lo]¥ 3 5(Data acquisition)”]sS A 2t ow AolE
e " Aol 84S A8 dF 717 7 23 Y X9l Loop Controller Cabinetg A X
sties AA7E A& Folth

CCS+= AB,CD(ESF-CCS), NIN2N3(P-CCS) & 7709l Divisione.2 %o 9lowm
ABCDS NIN2N3= Az =93, A71%4 594 FA%a Adv. CCS+= stue] CCS
divisionfoll 49 HABEA=E3e] FE InterfaceE 3 F 719 Gateway$e} FAoJ A= FE 9
Softcontrol& 93+ 3119 Control Channel GatewayE 2ZtEE A A gv)y, S0 4o A
B 34 7K 2 FE ¥HEdH Group ControllerlH-¢] dlo]lg E41S 93 Group Network,
Divisionth €] ®|°]H Interface® $]3% Intra-division Network, A]2=®l7F &-& DivisionZ+e]
ol Interfaces %% Interdivision Network o] o]o] sjidert & AGAA = E3 AlE9
Ag 2 {4 B4E 93 Maintanence & Test Panel(MTP)7} A %] ¥t}

Av PLC EEo| FFHE AU (Power Supply)®] A% ZH CCSAES AAANES A3
71 flsh =LA@ am A7l el M= Grouping¥t Segmentationell whe} A€l
o 2 AAdEH7] o Q) AAAE s&ES H HHdL EAGAE 2HskA g%
= AA

HEFHoZ CCSAAY AAA 2 AA Risk AAZ 93 CCSY Prototypes Al &3sl4] 1L,
PrototypingS %3+ A& Z 37 AA ) Feedback® =% dro=zx AA +x9 HIASE g

g FAES A3k

= a

ol
o
tlo
i)
i)

33 ¥ AASEA
AL FAAAA TS A HALsel wet vEa e Ariid
ot

i
to
iy
oo
ol
o
Il
%0,

331 78 AASEA

LAY CCSell A49 8 A 5A4S Feletd gsz 2.
ot B H)¢kA A %] Remote Signal MultiplexerZ |

- Multi-Loop Control Control =l €

- NSSS 3 BOP I&C A%< A4 43}

- NSSS % BOPA%S &3¢9l PC(Programming Controller) 4] &



Z = AL (Common Mode Failure) tiH]E ¢l8le] QEAAIE I HIHd AlF A2 g2

axE O B g A&

o

L=
AsH

e

Network Gateway® 3 435 A1 %9 T4 Diversity) % )5k
obd AR eAEe e Balel g1 A% Network 74

WorkstationS 83 Jr A AF T4

I

Grouping 2 Segmentation A A& 2 A% Throughput #4< %3 A4 = ¢

= AAFH

il

e

fr

322 78 AA MAAF
1) Group Controller ©]%3} % @< L/C

A AAF> FWCS1, FWCS2, SBCS Main, SBCS Permissive, PLCS, PPCS, CVCS(BCS%)
sog 40| Hed FWCSe A58 HES & w o] Ale /9 G/ &dE=s A
Adt. el G/CUel 91238 FWCS1, FWCS2¥ Z+7} Loop Controller &9 2 &&=
AA Ed 71 EHALASRPCS)C] & L W FWCSI, FWCS2% 8tu7t Fail 2
4%l Plant Trip< S H A F=vh o714 AAGe] 24 &g A (Single Failure
Assumption)x= FWCS1, FWCS2 ¥ 7§17} A9 Fail ¥ A &+=vhe Aot wals 24 AA
Al(Plant Trip)& % &5 A= @90 G/C= olFd st g 7fe] G/C7) FailH v et &
A Adedes FAES #4359, FWCSL, FWCS2&2 #8¥ 7} L/Cx ddst 349 A

2) Multi-Loop Controller(MLC)

71 w49 Single Loop Control(SLC)®2A1& Z} Component®¥ & Dedicated © A&
Processors 7FA1aL Alojst= WA OS2, Grouping¥t Segmentation7}d o] &5 #] &= WA
< FAstar Ao w1719 Processor¥t Fail®lthil 3% &9 Processore] ¥ ¥
Functions X% FailAl 7] A Hv KNGRAIA = 170 Processor(L/C)7} Functionol] &

(i

Grouping® ComponentES #lojdl= MLC H21& Y= =24 SLCo| H] 3| Processor

off

Failured] 2%k Function 5 7FeAdS WE 74, 434 o] &E(Availability) S IA &4

2 Aoz 7lgHAc

3) Functional Segmentation
KSNPA A Ao A&l gk 7] dAle AojAEe dd 13o] e AAV|E =

BEE WEA Dolop grk Aelth o] Aam AAAET nFe AF FFF g o



I F7IHF AL E Tevs Holrh olyg e Mgt CCS AAC oA
Control Logic® 7|53z T83H(Segmented)d Qi o A AH}ELS Multiple PC
Processorol &=t} o] A Ejg oz 2 PC Processor ©¢ o] oJ8j7] &A 4
glo A o2 7] PC Processor7b &3¥ o] Segmentation”’]5S Fd3t=F 317 93 H4&

ZEal

4. &
AF7A AARLD SGAAAS] s AA 54, eIt vuste] AA )

A vigel diste] AR R AAHLD FAAAA TS 7S TG G SAYS 2
o237 AAEe] & HAE & HxE A =

E=9dEa Qv ofel] wel v]E A

=317l gk AU JhdESlelvt Workstationoll A o] A FA

rhu

of =
4z
Mo

td
\

T AEZE AA Adoltt. T AAHIA FAAAA T AA HHEE Y fEEE A
A A W8S Prototypes Z3 #HE

FgE AoAE T e AL

<
i
£
ol
i)
s
o

It
offt
%
27
)
oX,
=
po{u
o
o,
o

i
N
R
i)
.ﬂl =

43 wa
(1) AxHH A BT, "FEF T2 AEYY(31) Rev.0,00.34-40, 1996.4

(2) ¥4 DCS AA 714 %, EPRI URD CH.10, 1996.9

(3] National Instruments, Lookout Process Control Software System, 1996. 5
(4) &sd, "FAG 1&C P-CCS 7le % HA
1-44, 1997

(5) KEPRL AAdl 922 7171 (11) Develpment of Software Verification and Validation(V/

Jm

4 odFH A", KEPRI Technical Memo,

Technique & Quantititive Evaluation Methodology of Digital I&C System, pp.33-37,1996.7



	제2분과 : 원자로 운전 및 제어(A)
	분과별 논제 및 발표자

