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Design of a Communication Protocol for the Distributed Control
System of the Nuclear Power Plants

S.W. Lee, M.H. Yoon, H.J. Moon, B.Y. Lee
Korea Electric Power Research Institute, Email: swlee@kepri.re kr

Abstract

A distributed real-time system that is being used now Is usually divided into three
level :@ higher level, middle level, and lower level. The higher level network is usually
called an information network, the middle level is called a control network, and the
lower level is called a field network or a divice network. This dissertation suggests and
implements a middle level network which is called PICNET-NP (Plant Implementation
and Control Network for Nuclear Power Plant). PICNET-NP is based partly on IEEE
8024 token-passing bus access methed and partly on IEEE 802.3 physical layer. For
this purpose a new Iinterface, a physical layér service translater, is introduced. A
control network using this method is implemented and applied to a distributed
real-time system.

KEY WORDS : PICNET-NP, DCS, IEEE 802.3, IEEE 8024, MAC
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& A% (interface)$2-& Ha g Fich
Ao gt o v~ He7l 3 P

283 HRE sad Aol dirdez Fo 3 1Y ded
aa FALEY § w27 2] WYg Ao B 580l
B} 4xg wdiel ki A FHANE Fo

B =FdAe dEATLANA A A8 SALs B A" ZZEEYY
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EZ o]Fojztk 49 AHolA (OIS; Operator Interface Station)2 +&z7F AA Alx
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7]“ S %% THJFES stk 2z, oy Fa AT MAC FAF 2 IEEE
802.4 Ea 315: WA g Agstez MAC #4153 &8 AS Atelel AH|=7h IEEE 8024
¢t IEEE 8023 ®Alg ZtZ wFa=® 3@t PICNET-NPO E#4 4l3Z(physical
signaling) W22 IEEE 80239 #4& 2 w2 WA IEEE 8024 W49 MAC 74 &-
=4 A% HE Ml 74& S

[EEE 8023 =2 A%< th9 14 29 22 728 FAH MACS H&dA.

33 EAZY 71s 2 54
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PICNET-NP9] Muj2 W@ 23E 10MHze Wx=x ¥ HolHE F413t9 20MHz
of WA~ zPy Hele2 Wz3le] AUl(attachment unit interface) #HAolE 2L Y %
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3.4 &2 A%<¢ VMEbus& PICNET-NP 29 vz 74 92 7@

B AoMe dAdA A3 WEL v og o PICNET-NPY Ed AZF9
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2% 3. VMEbus# PICNET-NP 24 HE=¢] BEEX
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3.4.3 PST(PICNET-NP service translator)

PST ASIC2 PICNET-NP9 &d A& % PICNET-NP9 A2 W3 758 9935
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3t 5MHz2] MAC # &% W3tsl2 TBC(token bus controD) 2 A g8},

4. 48

AT 928 ddh BAiAlo] Aok QRE A ZRZEFZS Attt o
54 L2EZ Aotg YA SFAFE B4t AAA wrgsdT. ngo] v
Eg oAE olFastd AP d'E £ 7T, 74 7ls € #Y Vv v
£ 9o 2da, diolg ¥3a AE9 MAC ¥A152 IEEE 8024 E& ¥ g Ay
3e2 MAC 3A27 2 A= Alol9l Aul27} IEEE 80249 IEEE 802.3%4le ztzh
HEEE 3. IEEE 8024 EE WA 92l $ AM&ste] duo & Aojstx, A4
AAE2A dolHE AT + AAh
PICNET-NP2 Z&% 4l&(physical signaling) #4-& IEEE 80239 #%4& IdZ u
29WA IEEE 8024 %49 MAC #A%-82 A% A& Avlx 738 25yt

4 %

Ho b i

[(Faxgd]

(11 Token Passing Bus Access Method Physical Layer Specification, ANSI/IEEE
Standard 802.4, 1985.

[2] Token Ring Access Method and Physical Layer Specification, IEEE Standard 802.5,
1983.

[3]1 FDDI Token Ring Media Access Control, ANSI Standard X3.139, 1987.

[4] General Purpose Field Communication System, prEN 50170, WorldFIP, 1995,

[5] DIN 19 245 Profibus Standard, Profibus Trade Organization, 1993.

[6] Road vehicles Interchange of digital information Controller area network (CAN) for
high-speed communication, 1SO 11898, 1993.

(7 “&=3 9A DCS (KNX-5) 71", A AT, 19%.1.

(8] ol A%, A " AAFH WAL Bixo] A2dg AT FAAZT ALY A
7, ud #7183 shA g<d 3, pp. 25637-2539, 1998. 7.

[9] o)A, J&A " Y DAL A A2dE AT HEHAY AN B4 3
7, HEA7183 =84 A 489F 5%, pp.650-657, 1999.

=
%

¢

— 148 -



