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The Study of Design Method for Remote Monitoring System in Nuclear Power
Plant

* Jong Beom Park™. Yong Ho An". Dae Keun Chae*. Jung Woo Park®™, Seung Hak Lee™**

*Korea Electric Power Research Institute

Abstract - Since the access to Station Control
Computers(DCCs) is restricted to the main
control room(MCR). the operating data of
power plants can’t be easily analyzed and
effectively managed. It is possible to reduce
waste of time and human energy by means of
building the Remote Monitoring Network of
DCCs connected to Local Area Network,
automatizing collection and analysis of DCC
data, gathering the operating state of power
plants, and managing systematically.

Furthermore, this system help preventing trip
by means of analyzing the data promptly and
watching main system continuously.
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AA felvdeEl 928 dA2e LA HFE
(DCCs)& UF-Eo] Fo 712 AA AZE o]
=gsol 853 led Y4 FFIE e of
Yolx sjuriel AECLAM AMZH DCCsE AMS-Zo]
. "o AA® DCCse AIRAGe dRHoz
A At TAL Ao LAY FA LAEY
o &3 EHolH e FHEo] Fhsdld BR DA o)

34 2 ENA A5 dolHE AR FH Y
PCol 483t ALg3lm glo] Be AT} A|ge] 28
Hu I 84 941571 $H A Station LogE 8
Aot 407 Y AHso] 9Y AHFL Ay
G2 RN AN 4sln Uk, E=H,
BAL: FAYEH AL 4% F7 A8 HPA DCCs
A 7tF Nxe Aeg FAAANT ARG oFel
AHE stodof stz ANAFF 4% Adsict. o)y
o= dHA Station Logst L) olsf M3 F1
£ /M PCol ¢Hsled Be AT Qo] Pas)
I, #A AEF ol BAHsAY &Adsten 2L A
o] 2850l AEAHQY A AT AL Wy gl
. 2¥dE B3da DCCsd dx9 71% Zvis
o o2 del: x=F3tFo] A FAAAHFE
A R B d$ G FHE, gAY oA &
A BA&H Ao o]|Fojx|7] FEo] olF BAY &
Qe Weo]l AFE 8FHIL Y AAoT}, ojm =
v e AAE BPAAs B =5 A o] @
HEn glon o & /M geud F3Hoz:
2HLe g9 A AL 2YY Aoz wag
. 47y F429 Feld @& BEAH AVHE
Aol BAL ol LAXNRE FEHO
2 #e BN £ e Aade 29 wsa ga
sohn BdEn, on Auce] TJEFHZZE HR
T 22 DAL olE AN AFE B3 glom
2 o8 FaRdte YA YAFH AP AAPAIY
€ ML AXFgE 4G AFE Y 4 U =
=EAME EIUJEYZ 2 AAF WEL RAlem,
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T3 H/We ojd daoz dAHYOoH, o & 24
23t 944 448 LAZA A2 E ojd Wy
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2. ZAEHZ R AAZF HOjE] ZHAJA|AH

EAEHZZ (Point Lepreau)® LANS E¢ A
& Aol AFE(DCCs)Y GMS(Generic Monitoring
System) ¥ AE F& Al2"d #Fa A YLo)
ot

A Alo] #H4FE (Station Control Computers
DCCs), Safety System, Chemistry System3}
D20 CleanUp and Vapour Recovery System
Monitoring Computer 59 ¥& 222 RE @9
<A A EHEY AR FA BUEHYC] 7
3 Alxglo] ZJAEHZZ A s n AR HYCT. o
Alag e Ala" Az Yol (System Engineer)9t A
7tECdA BAet FA dolHE BUHE & UA o).
Al2®l2 Banyan Vines Local Area Network(LAN)
/File Server System¥ HAolEdo] ZHFE Alxd
(Gateway Computer System), ¥ 7§e Generic
Monitoring System Computer, A& tape archive
system22 Ho] gt} o] Alx®lez wUHE RE
data point9] 100msWlz] 637tF 2] £ (resolution)o]
ZHE Ao ZA3= MS-DOSH 08/2 716t PC
A THREAME 93l LANS 58 dgdx LAN
file Aol AZEE &3 2L H/W Al 28] Al g
=HA.

- DCCX ¥ DCCY, DCCW, DCCZ, DCCS 5%

#dd 2 719 AlEge] AFH
- 2 782l Generic Monitoring System Computer
- 3183 gk FEHAlB(wire coax) & BF

43l Ethernet hub
- 2 gigabytese]’9 hard disk X% &£3FL& zZE

o7 Jle Td My
- ByIgd(Administration building)le] A station

of A 7]& PCel Ethernet connections

2.1 7Y vz
FAEHIZZY} 19839 AL Az & wHA: @

glPote wd Aol FAFH 2§ (Station Control
Computer  Group)ol £33 9 (Administration

building) 8] ¥® SHE FHoZRE oA Ao
HAFH delel® AT + U=E FHlsHA Jyot. 2A
Aol AFE ) FAANLAN A3 F|EE/CRTS
Z2 gAA 2" AElE Frlste AL AMAY Brbes)
71 g o 28 83L& o AYolUt. aFA U &
M Aol HAFEHZFE of tioHE 2H dA2 H
odER AAe AT dAAFEAA A 22
B ZUE HoHE HEdte Al2dE dXde HAL
7Hedt. Agde dE FAECl 4% + UA Ho
JE gH2e VAX HAFEH Alzadeg o FEy A
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H=g& AgAc z8d, 129 gd& 7%EsEd 4
<9 (priority) W 2ol o] Alx=]l Aafo] AR Go] W
Adte AL A HUYD. Alte] g =, zEa
AFE 71ee] FEH wet AR dolHFe A
€ LAN 79 % Mw] Alxdlo] Ay 4+ e Re
2 #BaHdc. fele AdE dojed) gy 2Fvlo]
Nzee] & AIAHTE YAHU o] TF s1&o
Argdozy A Aol FFE o3 AdoN 2E
olHE 4dAXoz ARZE 4 YA Ho. "L
Generic Monitoring System(GMS) HFEH S Q&
oA, WA Alo] FFE) N U HA g &
YE FHo2HE Rold ARE AZY & YA A},
7129 PCe olv] HaA A EAQsigon, oo
AWoN #E8 5 e dolgd FZat=d glolA
E435lx 6@ AE WorkStationERT o] PCEE
o] &3l= & AFNd. Yukx<d MS_DOSYH 0S/2 =
d EUE A Alxde] A AEHT ATY=HE =
ilﬂ-"% 2o g8 ZYP S/WE A48 & YA @

2.2 The Station’s Banyan Vines Local Area Network
olgf a¥1elMe) AlolEdio] HFE Al2"l(Gateway
Computer System)Z Z+z}e]l A Ao] HAFEHEL
A4 oty YEYA(Station Ethernet network)
o QHHolAZ AAFPL. AolEde] AFH GWX,
GWY, GWW, GWZ, GWS F& 2A Ao AFH
DCCX, DCCY, DCCW, DCCZ, DCCS %3
Parallel Data Link Controller Cards(PDLCs)&
23 AE "ol A¥dG. shudel backup serial
interfacet E£% AFTH}. DCCXS DCCYes 2A
Ao FAFHolnm DCCW DCCZe #aEl//ME HARH
°ol®} DCCS¥ DCCe AlE#olH (simulator)e]t},
BdMwle  SvrDCC, SvrXY., SvrZ, SvrS7t
Banyan Vines LANE ©l &34 AolEgo] HFE )
AAH =S dAHJTG. B8 SdAY AFHEL ¥A
4 oldyl W ¥(Plant Ethenet Backbone)S E& A
2 EA8dg.

2% 1. AolEsio] HFE AlAH

2.3 AFEQ HEYa

AlolEdio] AFEI Y Myl 80x86 Transducsion
Ract-Mount Industrial Grade IBM AT-composible
computere|tt. ZE 7|Ale HolT 8MBytese] %A
(RAM)S 7HA3, ZZe sddule Ha2g 2
gigabytes®] 3= ZelolB 32 et} AolEg o]
AFHe 0S/2414 dWEIT Modula-28 ek
HAoo, Point Lepreau® oitjyl w2 A2
(Ethernet backbone system)< A4 VAX HAFH
3 23E9 4P FEFNET P4 dAHA A}
+d8d. A2 EHEY FAoj4(Main Control
Room)ellA] E#¥d (Administration building) 7}
Azl ltk. Banyan Vines 3 AMv(File
Server)? SvrDCC, SvrXY, SvrZ, SvrSt #W®
(backbone)d] AZ"E. Z MY local segmentE

AFAYG. B 4% o5 local segment$io] Ho]
B & W& (backbone)ol FABHA gl AL
WEo B Higded =5 &9 SviDCCe
I fAEL E®2Y(Administration Building)ol
A, 2 st==golve DCC ACEdels e
S/W#d# SvrDCCs ¥ &€ Edact. S/wids
FARSF, H/WHARSE, A3 59 Z23E 3 4}
5 o] Myl o el PCrt dZAHO U
SvrDCCe azld) d4ddE o8 e ZJEE Red.
SviXYe AW (F9AAL HF) DCCX/DCCY
Roomol #X%c}, o] e GWXS GWY BAd+H
AojE2 dZdd™c}t SvrXYx Safety System Monitoring
System, Chemistry System Monitoring System¥}
22 o3 Al Al2®= (Monitoring System)3 @A
Aol AFEHZRH 29 deolg F£IE s A gHe
Aok, SviXYe EF S/W fAES ExE 9%
SvrDCCel %82 AHggd. SvrZze ($9A 4ol
A#)DCCZ Roomel A}t 2R SvrXysl 7%
Aoz FYT A& ZATWN FARSE9) MFEHE 93]
AMgdg, 328 dHolH F2& A% JAANE2RE
A AZHAD dlolelg HAsHA 3h=ul AH-€Ech SvrS
+ STOIC(Simulator, Training, Office, and Information
Complex) ¥gdlel DCCS roomd| @}, o] A
© GWSd dd=He Uz SvrXyst Hlsg SETUPe|
o}

2.4 GENERIC MONITORING SYSTEM(GMS)
GMS FHFH A2 O3 Alxgoz e $AL
AA EAe] ABE Fol RoFE= Module-28 =&
2¥¥ rack-mount 80x86 71¥te] 7lAIth IRELS
IEEE 488 B~ & RS-232 1913 Qe so]lAgc},
IEEE 488 B2+ R2E &8 680x0 714 HP 3852A
Data Acquisition/Control UnitsS E#st= 3
IEEE 488 devicecl E#o]adlzdl ALgET. ofd
ZAE dolgH XAEE GMSE 53 SRz 4
& BolAY FdafxE AU 28 & o] HoA
2 9tk o] EUE dHolHe EF $AL: Ad 93
T BE PCIAAM o Be RUHHHN BME &)
SvrXYel =ZaHn, GMS systeme  Safety
Systems(SSMS), Chemistry System (CMS)3}
D20 Vapour Recovery System(DVRS)& g3},
%3 Plant Data Logger A(PDL(A))$} Plant
Data Logger C(PDL(CH)2 WWHE ¥ /9 H§
GMS Al2®2 Reactor - Building® Airlock
pressure test?t 22 OYY H2AEZRE doHE
2om A& A8 A=A,

2.5%43d Mol AFE X=r +H

HE Al AFES] Al gANEH S HA AR
of &3 HolE £ vixe WAL AoEse] A
FE A28 SvrXY BY AW E ALgsid s gt
. GEd S/W Al2de& DCCsAA AolEdo] AF
74 diclHE F&37] 3 ASHAY F£HHoigk
. 4 dlolH & Aelde DCCsHe Tzage
GWO{(GateWay Output)e.2 Wwg xTa13g =
4] AlolEdo] AFHAA HlolHE L& g &Y
7] S8 FAHASD, 2 dHeolHe AuHoA
SvrXYel HZshe S/Woll o] AclEsglo] FHFE o)
Folxdt. 2d ©g o] dHelHE SEMS(System
Engineer’s Monitoring System)#} SEDE(System
Engineer Data Extractor)d3d PC Z2a¥& o &
gt 2&=Hn R dA AYRdE Holy 53 =g
a@e g 2o

FHDD - Fast Historical Data Dump

I0DD - Input Output Data Dump

DCDD - Dictionary and Coefficients Data Dump
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PPDD - Printer Page Data Dump

2.6 AAaHe AlE F=(ARCHITECTURE)
o8l +3T wE Al2d9] AS F2E 2Y 2004
Bozg Al S/W AEE ©]$9, Producer/
Comsumer, Dispatcher 221 Device Drivers
DCC# AlolEdo] AFHE 7tzde gy Ao, &
2]A1&< Parallel Data Link Controller(PDLC)E
T A¥H 55 Fgoz ALgED

occ GATEWAY SvXY

J8 2. Alad” Al 2x
7}. Producer/Consumer Layer
DCC Producer/Consumer layert Aol Egjo]o

#Ae &AE =] ®H(core buffer)s}
BMU(Bulk Memory Unit)& WZ=¥ periodic,
composer, demand TEI1Po =z FTHHRL 42 =
o AAS(Analog Alarm Summary)®t CTM(Channel
Temperature Monitor)E Input/Output Data
Dump(IODD)ellA} delglel d¥<e I0VTB(Input
OutPut Variable Table) BMU bufferE A4 g},
Y. Dispatcher LAYER :

DCC producer®} Gateway ConsumerAtole] ZE
FAE JHYER FEHE AR AG T2EFZS o
43l Dispatcher A%E F¥c}. AN o (packet
header)& 347 W& (packet contents)T AHlo]E o]
AfHAM BHXE Hodsted Ag"ct DCC
Dispatcher& GWO(Gateway Output)ol] <& 43
gt i AojEdoldE GWDISPY o3 A3d
. 08/29] HElH A7, 7H W2, 4 &4 #2
(priority level)@ 22 §3 2 AlojEgo] AFE A
A FE HNZ st AFRH o R}

t}. Driver Layer

DCC device driver layer& PDLCZx Edle
DCC 43 =gz FAHEH o] =gto]¥= PDLC
write bufferd] HolE|E 2& FFE GWOO A =23}
I AlelEglo]l HFE M WAHAE Bt Hl=EA
PDLCZ2 £33+ 0S/2 EZoI¥l:= PDLC write
bufferg& ¢l ¥45 GWDISPA 23t DCCe o
AAE B

3. %™ Mol AFE(DDCs) 712 AA

2N EIEAZz wAse wA Ao AFY
(DCCs)el AFEsh WEAZ, A= 3, 2w Az
FZ 5 AWAA 29 BASEY o AR5 42
slol 94 AR 97 gAAZE A lzARE
oF DCCsel A 823 F271%5e) AQUAE ol
2] AAlskac)

3.1 @d Mo FREY F20ls

DCCs9l #8271%5& #A7%3 Aoi7lso2 Uiol
2 & Qoh Asse wdkel edzel wAs:
WPUEE HI4D 0§ Aeete Jl5olg A=y

L

€ ohdzadss dAgdze 438 AREUNe

3 SHYSAA FER2A AFADT. Arigo2AEe
A2 29, FVEYCI Bqulg RiE =Pde 7]
% Bl At DCCs7t E/3n e AoldmzFd
o8 AFHeR AojHe A3} $HYEN o8 &
o2 AoHe A% Ee] glon Aoy Zide FAY
s o8 A 4943 DCCs AAld Ragc

3.2 MA 2A

7}, d=doidd &4 87

DCCst Masterst SlaveZt A4 718He F+28AM4
o] 3¢ Alx®ojt}t. Slaver Hot-standby 7152
FEL oA EA HAYA] wtAEA &olHs
A7 doiyx A9} A 7IFe FA ¢AsA gE
. ol @ olF3 FRAM RHAFHE HIA ¥Y4ds
RE7NE FFeE 4L 22 oyt F AFH 1
FA Aolst AR S FA @A €9, Aolgt
ZA e Fe] SR ¢S ol FZRE HAAM FH
ARG MEREHE AN ARG dA"HE ke
Jel2e SR olido] WAStA] skeA], AT H
g7t A&HeZ o|FoAeX, adu AFG ZI7EY
e Fol et

W AZEgAH &9 % AHA 8

DCCse AAI22 ARE HYdte 71%5E 7HAx
gk, o] 9t DCCsye W=7 e £
2 FEsla Yvr. SEstn ANHAPYE SIHAHAE v
oz Wz g9 AYEE JAE ZAS Aoirls
4 AAE DCCsAY AFE +BAY
ol dAstd AAslan AATAEAE FAF. ol
ANZE AGE 98 AdrBA Y] R Bl yHL
3ok AladoA BAdE JHPES AR A
E f8 9=A HEs Foler k. Azt "AazE
g9 vixel HauleM 4y F2Q we
g5 e =AM #E dolop @
. DCCse Alzde Furg sl oja 7ldgx=2A
o Bxurad dF A5 g sy fFAMUE U2
3 oz MAFH i,

ot

5.8 &

U S5 QA4 $H20 44 LA g
A NesdRe] 9444 vl RA2 $HYE] o)
Y o] e A AREE F£HsIY Az
A(FL)E BolFa AlmAlyg, BA 4EA o] ARE
S AL Yoz BHEe YA wiez §
28 gtoh. ol LALA A 2vE HAsA st
HE FAAA(MCR) 21 s oA nlzw
2 ARE Pol B & Ux, A o fgFAE 7158ty
EAY Als EAMe] ¢ #eA Ay 8 ZHol} oly
Aol = olg &g Al2"E Jfdsted Algsln
ooz F43 MY AT olH HAE rZ=
W] NgEojof & Ao},
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