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Analysis of a Communication Network for Control Systems
in Nuclear Power Plants and a Case Study

S.W. Lee, M.H. Yoon, H.J. Moon, C.H. Shin, B.Y. Lee
Korea Electric Power Research Institute

Abstract - In this paper, a real-time communication
method using a PICNET-NP(Plant Instrumentation
and Control Network for Nuclear Power plant) is
proposed with an analysis of the control network
requirements of DCS (Distributed Control System) in
nuclear power plants. The method satisfies deadline in
case of worst data traffics by considering aperiodic
and periodic real-time data and others. In addition, the
method was used to analyze the data characteristics
of the DCS in existing nuclear power plant. The
result shows that use of this method meets the
response time requirement(100ms).
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(Tp + Thoh) + b-Thd + n-(n+g) - (Tp +
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-1014-



Tp = 10us, Tt = 33.6us, To = 40 uso] <<
dolg T2E HEA71E, Thoh = 25 (octet time)
= 40 s, Tsoh = 25 (octet time) = 40us, Tu =
31 (octet time) = 49.6us, Ta = 24 ({octet
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o]Fztel AzlEo] wal @At o 40 psec FIEW
BE FE. wEi xeoldol n Y o TRTE
n(33.6+40)¢] €t} 2HolAdeo]l 3270Y W 2.46
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Eid %719 dolg ¥ YA Ao AFolA B
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2 13Ant wAse Ade AL dolg Aol
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OIS : Operator Interface Station

FLCS : Pressurizer Level Control System

PPGCS : Pressurizer Pressure Cantrol System
APCS : Reactor Power Cutback Control System
Mechanism Control System  SBCS : Steam Bypass Control System

FWCS : Feadwater Contiol System
EWS : Engineering Workstation
RAS : Reactor Regulating System
CEDMCS : Control Element Drive

a9 3. AATY EHA

Y 3% RE FHE oz FAA 2 ZAA #
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Control Unit)ol #l@Ectn ¥4 A E 194 o
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Al71E8, Thoh = 25 (octet time) = 40ps, Tsoh
= 25 {octet time) = 40pus, Tu = 33 (octet
time) = 52.8us, Ta = 24 (octet time) = 38.4
ps otk o] FES 4 () Yshd FHeoto Ao
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TTRT4 = 249(0.0528 +0.01 +0.0384 + 0.01) + 196
(0.01+0.04 +0.008) +310(0.01 +0.04 +0.008)
+10(0.0336 +0.04)=57.773ms

o2 29 3¢ UEYAR A2do] ¥ 19 dlolg&
A8-3te] dlolHE Fnwe ASo AW 57.773msec
gl S 23Y + dve ARE e & U
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283 wEFdxn Y&E HY Ao =@
PICNET-NP+ Al4t€ TTRT49 H4i F718 BEXE
F UL golA BY}.
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5. dg&

E =RdMe A8 gAds 24 Ao] AladHe A
o HESfZY 8PS BNz, Ag"
PICNET-NPE& A& AAIZF SAWHE A ¢stc).
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ke A 2AY. AUE Y-S AEGo| A 9
3t A 155U 44 AL AoAES 4PN
. 438 dA4 Ao AT doly £ 9 Holg &
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(TTRT4) S 7% 2 928 SALdN 273 &
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