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M Abstract

According to JIS-B0155, process control is defined as operations that are performed with the intention of making variables that affect
a process's operational state match their prescribed targets. A basic form of control is feedback control, where the value of the variable
to be controlled (called the control value) is measured, the difference between this measured value and the setting value (called the
deviation) is calculated, and the value of the variable use to operate the process (the control input) is determined based on this deviation.

In 1778, James Watt invented a steam engine in which the speed of rotation was controlled by a centrifugal governor. This governor
could be described as the first instance of feedback control in an industrial sense. In 1922, Minorsky described the principles of PID con-
trol, and in 1936 the pneumatic PID controller was created based on these principles, resulting in the construction of field instruments
and pneumatic process control systems.

Plant instrumentation systems tended to be concentrated in a central equipment room, but this placed a large constraint on system
configurations because pneumatic signals of 0.2-1 kg/cm2 could not be transmitted for distances longer than about 300 m. As plants
became larger, these pneumatic signals with highly limited propagation distances were replaced with analog electronic instrumentation
systems having a uniform signal current of 4-20 mA. Then with the arrival of microprocessors and communication technology, the dis-
tributed control system (DCS) was invented in 1975.

In this way, the DCS architecture was developed, featuring functional distribution, spatial distribution, risk distribution and the like
centered around the three 'C's of control, computers and communications. Based on this architecture, DCS systems have continued to
evolve while incorporating developments in key technologies such as semiconductors and maintaining upward compatibility with exist-
ing system functions.

In a DCS, functions such as control functions and the man-machine interface are implemented in software, but with newly introduced
builder functions it has become possible for users to configure systems using instrumentation terminology instead of computer pro-
grams. Process variables can represent many different physical parameters such as temperature, pressure, and flow rate, but a wide
variety of sensors and actuators have been developed to measure and control these variables. Control technology is also implemented in
software in many different forms ranging from PIDs to modern control logic. A DCS that controls a plant directly is required to be very
reliable indeed, and this has been implemented by employing the reliability enhancement design techniques that lie behind reliability
engineering, in conjunction with high quality construction materials, high quality management techniques and the like.

Noise-resistant designs are employed to perform stably even in noisy process environments. In 1984, Fieldbus was proposed by the
IEC as a means of digital communication for the sensors and other field instruments, and was formally standardized in 1996. As a result,
not only has digital communication been introduced, but it has also become possible for field instruments to exchange information about
their internal states and maintenance information, and with the development of predictive maintenance technology using field networks,
this has had a large effect on instrumentation systems as a whole. In this way, process control supports a very wide range of technolo-
gies.

Process control technology is one of industry's most important tools, and has supported the development of all sort of processing
industries such as oil refineries, chemical plants, steelworks, paper mills and power stations from a diverse range of aspects including
the improvement of product quality and productivity, reduction of energy usage and introduction of safe working practices. It would be
no overstatement to say that Japanese industry depends on process control technology.

In the two oil crises of 1973 and 1978, the price of raw materials and energy jumped sharply, but processing industries were able to
survive by minimizing their use of energy and raw materials and promoting automation in order to improve their productivity. The
reduction of resources and energy was achieved by performing thorough heat recovery, which was made possible by the practical
application of optimized control and multivariate control techniques such as model predictive control. The development of high-precision
sensors using semiconductor technology allowed for high-precision control, and made it possible to push processing performance to the
limits. Japan's processing industries have developed with the ability to compete in the global market, and this was made possible
through a process of integration, scaling-up and combination to the point where Japan's plants were operated using some of the best
process control technology in the world.

As the era of rapid growth came to a close, manufacturing industries had no choice but to shift towards more flexible smaller-lot pro-
duction schedules to cope with increasingly fluctuating and diverse demands. The distributed control system (DCS) played an impor-
tant role in this transition. In enterprise resource planning (ERP) systems where the whole activity of a factory is streamlined by
improving the efficiency of the business's production planning and administration activities, it is important to cooperate with the manu-
facturing execution system (MES). Part of the role of the MES at the core of the operating control system is played by the DCS. With
further global economic growth in the future, it will be necessary to consider environmental issues as well as operational efficiency,
resulting in a increased demand for energy savings and reduced usage of resources. To address these issues, the role played by process
control is likely to become increasingly important.

This survey systematically reviews the technology of process control systems in such terms as their control logic, control systems,
constituent technologies and reliability enhancement techniques.
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J.W.Bernard and ]. F.Cashen: Direct digital Control-

questions that must be answered.
19th Annual ISA Conf. and Exhibit, New York, Oct.
1964

C D LIEDDCOEAMLDEAEIZ DOV TIHRRIZH D
THhoHH. TOHRODCSKZ L Py kiE 2 5 2
TWVbEHFRDLDTUTIZZDEFIIOVTRT,

DDC¥Y A7 ATk, #EiAERE), 74 —F 1Ny >
HEEE 7Y 7M. BXOCARDE TR
TAL L RV D40 OEA WA AH HAZBHE L T 5,
[5.2.11 a3 bO—=JLINIL T DIRE

DDC¥Y A 7 ATV T, FHERICINT 2 5HE o fif
HEOBNA2S. H2VIETFE/ HBOUBEORY Sk
EOBENPS, NV TOME (JE) 2oboz i)
5 (WER) Xvid, SVvTofE (HE) ozt
REMDTZ GHER) Z9HELTWE, 2~ tn
— NV T OEREN P&, WA EERE) (Continuous
Rate Actuation) & FRHERKE) (FSA : Full Speed
Actuation) ZEWDH DA, FNEFNROF I LTI
S572¥Ialb—Ya YORE DDCY AT AITHWT
EEBRICE»L S 2RKOEE TNV T 2 ERET %
FSAB NS - L RV EAVRENT,

[5.2.2] 71— RI\y THIEHSENE

7 Fu ZHFEEFTEB STV B AL E A PIDH#E O
WA [5.1] IWRENS, DDCY X T AW
T, ShEEMbAFHEEE LTV A LREOD
DEZEZDIENTEL, [KR5.1] ITHIET 2 AE R
s E e, [RX52] OXHChb, 7Y v 7%k
T A ERIPIDIH AR OEATEE 52 %0

P- K(e+ljaﬂ+m§?) —[35.1]

Ir t

REL  PEEMAES
100

K : REidT A4 v (= ﬁ)

e : HIERZE (= R-M)
R : B

M : JEfE

tr : FEWER

ta : Py REE]

T At td

Pn= K[en‘I' E p *Ent A_,[e"- €én- 1 )] - [:_&'52]

L en= Ru- Mu
A=Y 7Y TR
TER ANV V& - §

[X5.2] 206, AEMOFEFERE LT [KX53]2%8H

Ihb,
Vo= & & K[( En-En-1 l
At At tr

td
f— (en“zen-l + €n—2)]
Ar?

--- [5.3]

FSAN V7 2§ 258, IWULEOZ(LREAP
DIREZFZFIEIVOT, Zofo—-#EL LT [X
54] ARDLN S,

At

APn = .K[(en“en-l) + én
b - [35.4]

ta
+ —(en~26u-1 + 8;:-2)]
At

CCC, HHE—FOFEH T X =% At/t.n to/ At
FIERTTR E 22 D). 70k AR E RO M 1 B
Bl ZFOREZFITRDODONLZLEIVREINT WS,
TFusREETIR. SESFEFLTOLACHEETS
7212, NG X — & 13D TIAHIPAIC 7z - TE
AbND I ENLETH S, DDCITRWTIZT et
ADFEEIC RG> v 7)) Y ZEBZRATRN
kv, [54] 1 [K55] LI ICERT LI Lt
TE 205 ZOXNITEBOEETHLYT 2HOAIZH
B (R) AEFINTVD, SO LIZHEMEHRD
i, WHEB L O HICYFy 2725252 LAk
WHERL TV,

APn= K](MJ-[‘Mr) + KI’_(R-M:)

+ Ks(2Mur-Mi2-Ms) - [#5.5]

=L K=K
,= g At
K> K‘é

m:xﬁu,
E512, [55] 1% [X56] OEHIEBTLHI LA
TE&, HENFG A= L MMICRETE AR L
&éc

AP}F = K[(MH-"MJ’) + Kr(R—M:)

+ Ki(2My1-Mi2-My) — [3£5.6]

==L
- At
K = ”
il
Kr.l’ = “

ZHLHIZ, DDCIIHT A AE R IEFVwA VA

BIRCERTE, ThZho b o4z A0 Lzfliv
TIERES TR SN B,

7Ot R X T LOEMRELRE
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[6.2.3]1 Y7V SAR

F2 7Y v RIS O 2 OBFRE L 2 0RIEH
SNBHHEEIC L > THRDONE, — T T
TR 0 A EERORSERICIZIFFEL VRIS, &
WIS SR B, F ¥ 7)) v ZRBEW R
BEOHM IR S N A5, FBj#EMER HEMEZ ER OIS
FVEDEL 22 DT, RIZVEL LRI ITHET HLE
Ndrho METOELAY I 2L —FH 5, WA
WKW L TRI~ISHBRUTH S L Sz, HEMHE
HCHH 2 IR BB 2 IEH A Th R 5 720121k
7)Y ZRMNEI0~208 % 2 5 R E TlE RV,

[5.2.4] ANOKRUHNDEFE

LU =R T VAT A=Y= HDANE D
WHEE RG>/ TV XV BZLETDH B D,
DDC¥ A7 2 DOHIHEDDCY A 7 2B WTI, EH
171000 (10¥ v ) o fbEZiT2 i E o5 Thd L &
NTBY., BTALICX o TAET HHEEMEICR S R
Vo MoK #E R, FEROREICI -
THRIE Y, NV TEREDOF XL T 1t 2V —TIRTF
LMY e EZDMOENTYE 2 i it L L Xy
PHAETLHEEZDND,

[5.2.85] F« V5 ILEEKDOER

1960 EEH DGR O BRE ), FHVE, i 72 &2
5, DDCE LTEF LA @mL o, Wired
program R, (BETIZIEZ NS &, Stored
program i & O —F—HAH Lo, Bluat:z Eh
5Stored program AN L W EHROTFT TS,

AEVIZZI0u BBRED AT YL 2 VORI T A
b TW/=D T, GHHEEOWLIRE) ORI EE R
BRTholo 1000V—=TZIWTH T V7T 57
DT, IV—=73H72) 10msecLAE D BTHN RN

DT, PID% EOHIBEHEOREBIPNICLILTE 2 X9
VI b7 27 ORI ARG L TBLEN D -
7oo FE 72 MIEFHERR QAR D w5 < LBLRE T Rl &
ML= FF 7 bME Sz,

I 5.3 &48IDDCYRFL

19604EARDTEH, 75 ¥ MEEISINT A H
WS R & N ERITHEH S Tn iz,
Tu b ZAOEEHEIET FurEE Y AT AL 5T
fibh Tl MR 275 v MO RE
ALIZIRE S BB Z 4 B > 7255, 7 1 A O
x5 TOEBEEREHRIGOAT D
o720~y 19658 D & PERGEAR Il D F AL A
B AW R HIEHFH R ORES G E 5720 TV
VESEEEAST T ¥ P ORI E EEEE L, Yok
ZH$ 52 &6, DDC (Direct Digital Control) &
MENTze 721607 Y F VAR, BHoELET
ZBOMBMN —T 2 HEP L TRHAET 20T [HFhR
DDCY A7 4] EWENIz, K5 NZHEHFRIDDCY 2 7
LYODIC600 (K& DIMRZRT, ZOY AT A
1Z. 197048 LR O 7 1 2 Th A AN S 5 ~
MR TEAZ N, 300V — 7 H OHI#HIL — 7 % %)
REFT DD, HIITFTT Y LEVY AT ADRKD S
N7zo HEETHRD X 912, BEEME TS G
WULHEMARENCE D A Eh, —HbDo-0D Y AT

LEFEHEM L BT, Y AT A OREEILMEE LT
BRI N7z DDCHICHHEGE S N/-CPUR. ok
RiIZ Lo HAL, REBELD 720 0K OB % i 2
Tz, HOBHiEiER LICX 29—, &
LRI X 24— Bt 5 &, Hiias o))
ﬁﬁ#ﬁiéh\#oﬁr—yﬁmﬁéﬂé X% 5
W I IZCPUD A DSERET S 7ze 2B DCPUIL. W4

X5.1 SeeE{biEROESFEDDCY X7 L
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FITDO= Y ¥ A 7 E TREZFEY L CIEHEEL.
[FaTl - YATA] LIFEh, 2ok Sk Hib
VAT A EHET B720, VT VF 4 A0SH BT
Sz BIS2I2EALMR OBIEE TV ERT, As
IZCPUMMADIRER, Al ~HEALD 720 DT O
BEsEC. MIEIE 1e>10% Ap FREEIS, MBI EAT
Bl b X)Lz ShICX - ToFEILICE B
BN i, ¥ Y 7 Vo010 FIC R 5 2 & 538
fFshiz, T2, YAFLAKGNE, [2HALY X720
3C) L LTRD3I>OEM I S h, FEHI iz,

O Check — #ZWr - HCZWr, 2HEALHIEEEIC X 24

—F R &

@ Changeover — Y% | fFEMICPU~NDY D B 2,
® Copy - HICHED 2 €Y NEDCopyo

CDLHIHEPMDDCY AT ADHESh, &
B X 2 EEBULRL R A3 L S 7= 2 LT L
Ty 1973 IC R NFL R B AR S e S o8,
SHEMDCS CENTUMICZ I #k2sh, CENTUM T
R4 zuTuty R EN—FY 7T ORBEIMELE
WY ANLH S, Fi-e BB IcgE L T&T
Wbo BB, [3C] & EoB B tiitBm o iR,
COLEEONIZET>TIW,
DDCOPIDi#$EY 7 b = 7. [X5.1] o7 Fw
FPIDWHRXZ, 7V Y7 (n) TEOREE
REJUTHE L7200 flEbhTw b, EA [X5.7].
HER [X58] D220 ANHY. 7Y VIR
TOPIDFHE 7 VT X LHHGEES N7z,

YODIC 600
(55D

)

CPU CPU

MMU MMU

¥a kb 14

s Failure Rate of Singe Computer
L4 Failure Rate of Part A Added to Each Computer for Dual System
4 s Failure Rate of Common Part B for Dual System

Rim= —
Ne

As= A - Ns
Ae= A- Na

5.2 —ELBROEEEET IV

M;K@H%4&+?h&) - [25.7]
|

T 2
A M= K(ﬂ Ent ‘r?'t?n‘l' ‘_D‘fl_&r) --- [;_rx58]
I T

I

AMr: Mr" Mr-l, *_\2&:: Aen“:ﬁleu-l

I 5.4 FY5LERZT— 3V BBCPUDEE

X532, FYZNVHBATF— 3 VICRAHCPUD
ZEB%RT . OEPFAEDDC YODIC-6000CPU (16
¥y b) T, 19684 HHFSE AL E L 72SSI (Small
Scale Integration) ®TTL (Transistor Transistor
Logic) ICTAATHIE N0 ASHE D RRKEDD
T Y NEBBOBAS, RO K %T v 71T 5,
IAXIT vy TFONy 7K — FTHEER S L,
@I1971F TSN HMHI=a v Ea—%

YODIC 100 S
QISD (LSD

® ©)

(53 FYRIEEIT—2 3 L ICRB3CPUNEE

7Ot R X T LOEMRELRE
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YODIC-100»CPU (16¥ » ) T. MSI (Medium
Scale Integration) ®@TTL ICEATEI SN <
Arururg Iy 7EMERHE L, BAHEEOK
EX0TY) v FEBKTHER SN, @ik~ A4 71
TurssgI v L suraty % (u
COMuslﬁtylﬁ T. NEC& MR S . #IMK
CENTUM®FCS (74— F-a>yru—jL - 25
—¥ a3 v) OCPUIHH &7z, YODICI000 fiy4rfk
RBENDFFLI 2L —bhEN, YODICI00TDY 7
by 2 7 BHEOMKRE L Lize @1XBUEDCEN-
TUM CS3000DFCSOCPUA — K (64¥ v FRISC)
THE) 5 Pair&Spare DU EAL T RO T2 2 5,6
Pair&Spare 5 Ao W Tk, [624] THHT 5,
DX AR ERN KO RERILL L i, 7
ot Al 2 A 7 5 OCPUO/NMULEMELAS, b
PRAED BRI ICHEA 72, Z LT, CPUBMLEA

(Computer) . #WEHA (Communication), 71t A
0000 - CISC RISC AF<770%4%
— AV Iy AR Mz
10,000 e = . o ~ip g
S0 0 O | ol P £ 2 o1 |
o 0O fROFY 2095/ R
A 20998
2,000 =1 ﬁ
= ol = B
1o =
00
csdd * 2 THR (me=')
w7 : .'ﬂjn REs FO2CATR

(0 M \
\ mAso-om

w1 \
| I

3 B ELER A~
3 -1 A -
\r” i
= S *
r's

AF«T770€290 -
(MIPS) 53, / .
11Ps) \ Moty 17

“T%_f’}lv ‘m! YT, e -.us 150)
v -2
* >\ ” (‘I\nuunu SH3
b - G _
-

B (Control) EAHEHM S, FiHo
DCSZAEAMTEMWER L o720 TH %,

M543 MARAD~ L 7 Taty FOEALOKT 2
RLTW5, RO f 7uraty ¥, £ V7L
4004 (4¥ v b) PRESNZDRZITHETH . £
OBHOIEAEREEBEOD S LOEERLE L B
4, 8, 16, 32, 64 v FAEFE L. ZO30EMICH
25,0008 DYEREI) LA % S hvze b3 2304E RIS 100
4T D DAL ZE F T2 DR, v fr7usuty W
BB 2 BTzt v, ZoHEEO KA
3GHzMOCPU, 1GB® A€, 100GBDF 4 A2 &%
WMLU7z8Y 3 v flio THPNIZA, FHASDHE
L7248 BIDDCHOCPU (HM5.3) 2%, 4 r7urut
v B OEREE > IEWvwA, IMHz, A EY
8KB. ¥4 A7 %L, ThoPFzl) LiEhokz
LRV,

.
-

\ aa .,‘
1 -~
At SPECinev5

critigan Divon)
- L
PA-SS0 @ Meroed

Mpactl % Ajba2i26i
21

. Peatium i Xcoa)
Q.7 UlkraSPARC
Pentismll
Alpha2l 164

v -

PeniutnPro = I

. - ¥ Playstatson - 8
|UkmSPARC -l |¥ﬂlul||\l’\l

- 30
- 30

\l‘ Rl:)l
JI‘I a0k

“Ricom A
Searcey ¥ 7=4LM
= _, IrO0-208K
CokdFire

.

AMSFO-5008

it 32 FO=5ORNNAR

) Pentieen

05 7 .?’ L e Ei ~ entiumPro
> S5O0 SEPARC
0 il ot
0 = o /“m ok IIADEAEVER (M Byte)
.= II(YIIIIIII},,-IlI]IITT'ITFT»IIT'IITII
4004 *
1970 1978 1580 1985 1990 1994 2000 2008 ¥

5.4 <4070ty H25FNE(L @
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I 5.5 DCS: 98EF ¢ I & VEHESEY 27 I

[5.5.1] DCSHtED#RE

DCS (Distributed Control System : 732 #12% fil
#1327 2) CENTUMIZ19754F 12 ik F I S BE LY Tl
YHEA S 7z CENTUMBH S 4 5 o B AR 4E 7 In]
BB oA, H5AR LB EBRN LR DT
Baho7zds Hiixfrzuraty okt P
REEBRHPBE L 5Nz Tokmt —F —D R
M — ARO[ — 7V TSR EBERME DG
®C, BB Y AT ADEETNDHEMYERPES -
T& T/, CENTUMBHSIIZIBF Sz Fidw3o
D [Cl 1&. DCSOEMMEMZMIIZEL TV,

@ Control — 7 F v 7R LR, ERIhTE

727 Z BT
@ Computer — ¥4 Z7a7uty HicfRESNS
I v ¥ o — 7 Hilr,
(® Communication — KH#E R #ED >V 7 VG
el

/275 v MTRERMA THNIEBIC#H L. H
HOPRFERPHMBEED 7o AT L ICHEHEIND
DT, BEREEL ML ERRGEG & EoBiMH
SOBE Y AT A DLENED D 5720 DX HIZDCS
F¥—X, =—XWH»ODOURELZ S > THREL
DTH 5, M551ZCENTUMM A DR IZE NN 72DCS
DNDOTDOYAT LHRXTH S, FEIIRER T
%5 X 912, FCS (Field Control Station). OPS

(Operator Station) 7 ¥ DHERELAIRATOUT S 7295,
ENHIFBAAEC LI EHFHIN T 5B,

CENTUM D AT LAERL
FSC ESC

FSC FSC

|II oo Ill

sl
CAS

(5.5 DCS?D Y X7 LtERK

[5.5.2] DCSOY R T LB
K5.61CDCSDIEARRERE % 7R3 o fie b ILAM 2 #iE
Sl EsgRE (FCS) & i - BiidkaE (OPS) o
SETH B, FCSIZT7 4 — NV FEEZRA ST, JEN.
MR EDTat ALK % kA, PID% & il i
BRIV, HEE2 74—V FORMR~NEL, VI
FAA v F LRy bHALTN, =7 ¥ R
WY AEND, ¥ =7 v AHBBERED 51X, B
FRFRT VT EREBT L4 ok 7 E 5NN &
N, TDXIIZFCSHIBTIZMERD T F 1 7t s
ANVDIZLEALEDEEENRY 7 by 27 TEBSh, £

= ToEAOER- 1B
= 7RERT—A0ER
<+ AT LORST-HE

- 702 OHH GESEHE->—
b Z - o FElE)
= 7oEAOREER

< 7RERT S (RE-RE-E
h - b - AT A E) DEHN

= S hOET(REF-€E—
SR T3E)

HMI: Human Machine Interface

5.6 DCSODEAIER

TOtE XIS X7 LOFAMRBILRE
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DORBIFHBEALTOPSIZEDLND, XL —F 1
OPSIZX > TT 7 ¥ F OEBURIEATE %,

[5.5.3] FCS : Field Control Station
WMRCENTUM®FCSIZ X, Hl#bksE & L<htko
THu ity AT A OGN E DY T MY 2
TIWZXDMART N, PERT F v FatipIc R
NC&7uxHHoOREZ, €0 F FDCSLTE
AR SRR TEL LHIBREL LI N/, ThHiET
Ot AT 2 ERO D DL TV 27 M TH
D, ZhoE2OL X b TP ML TR L X
HCLTZENT AT F v AR E Db T, HiF
AOA TV 2y MENOY AT LR S5
ST 5o F72FCSICIE. HEK Y L — [l THERR
STy —F v AHIEEREAY 7 b7 = 7 THLA
rENTe 2L v FiEMER. A AUy, a—F
A b NEEHRE LTHES N, 258
TR IVITORARBELICY =7 Y ADFRATE
589, FA4vVarvi—7TVERD [V—4r v 275
— 7] b, =4 Y AEEIIHT B H A
BB ICS#E Sz, DDCORl# T VT X2 (PID)
. 3 TIETRDDC YODIC-600THEAEFAD [
571 [RX5.8] 2HART NIz, DX I ICFCSIAHEHR
DEHEE SRV ORERE 2 Wi L 72 Rkt o sl 2 7
—vavihhol, KRBT r—3a vl
MahsZeprlashiz, FMEFIZZOEFEOMER
HEEMEE Sh, BEBIL2HEEL TR S,
DCSIZ BT % 13 BAL O HAM I 2 7M1 S 6 57 TRl
AT

[65.5.4] OPS---CRTA~NL—Y 3V
H5.7ICHMCCENTUM®D F XL —% - AF—¥ 3 v
DONBIZEIRT . FERDEIEASSRI VDL, F—FK—F&
CRTIZk 23 vV =) - F RV =¥ 3 Y~OEALIF,
BREDF R —=F Il 5 TRERNTH o720 TDI2
BHOPSORERER Wi %Gl H 72> Tk, ARV =2 D
LFLVRAREE KT 572010, MUK L TR
T OBNEEIL CTCRTHIETE % L 9 BB e S 7z,
K581 #MALCENTUM® 2 B 1 % 7”3 CRT® F
v MrREEDRFI DR TH - 7225, K5.91278 5 Yk
D7 FuFZREHHOT 2 — ATV — + ORIELES, B
FIWCCRT LIZEHEINTWE, — K757 4 v 7k
W7t A 7u—%FR LT COMH L CERLH
ERME EAITE B0PSH S TIROWEER D b
THE ST, DCSOERE L BT, AEMLRCRT AR
L=y a UPRELTV 72,
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(1 ]

L463 L462 F450 F191 L4S0 T190 T203 Taeoee
TAG NOD TYPE DATA STATUS
ENT

PAGE 7

(5.8 #LCENTUMMDE R EE

5.9 7FAJHREEED7z—XTL— b

[6.5.5] EIWVFXAYFTFVR
PRCENTUM THEA S 728 LWEEREICE L & 2
VIV AL D B, T, FHERE EERE IS,
FHEOERETY AT AEZMET LI L2 WREICL 7,
WL LTIRHEAZIETH - 720 TEKFHER 2 RS
AIVICTHE L TR TO 2 EHHE B IKHE T, FCSR
OPSOY 7 b7 = THERED R TE D, ENF A Y
7 v ABkiBiZ. PIDHIEBERE7Z CTH < ¥ —F
ZHEHE. T 74 v ZHTEIZ LD, AT AEOLE



TIH->THESNZ, 2O LTHESNAZY AT A
DOREIZ, BV T FFa XY MEREIZLY) FFa x>
MbEh, TOBROEREHREZ V=T Y Y TH
sz, TOEHIC, EVFRFF 2 x v Mk
IDCSD ¥ X T MERRE L2 IEMHEIrOBEHICL, =
VIO T Y Y TOMEN S FDOREE X ZTELE
3D TR E W,

[5.5.6] ¥—4 2 RHliEkEqE

V= v AN R RS, vy —a vy s =
A, TREYAER Y = VA, V=TV XL DY
Hy—r 2kl 7ut2itEorsetl, %k
EERMEIELE7-DICEHEELBETH L. 777
= a VilX o TRELZUBRFTEFEDN TS, F)
RCENTUMIZIZH5.10D L) T3 TV a vy T—T N
XY= VA7 =T VRSN, 8F8F
o= T 5720, B DCS3000TiEy —7
VAT =T NWVIZMAT, ¥y Fr—1F. SFC
(Sequential Function Chart). SEBOL (SEquential
Batch-oriented Language) ZREDPHBEINTEY.
ZhZhoithFEzAE»r LTS Tw5, X5
Ny FTu b 2058 Tk, FEHZ =T ¥
& B LT, MEoMEA, gk, sk E, Ny F
Tut 20T (W) OFR L KE Sh, Ehic
Zo5l2T TN r— a3 v LRV Ot ) o E R R e
1t (ISA/SP88.01. IEC61512-1) 25#d S5 TE 72,
3 TIZCS3000TIXISA S8 HEHD Ny F oy Ir—T
APFES I SN Tw b, [X5.1113CS30002 T %
FOBTENy F 702 XD 757 4 v 7O TH
bo Ny FTREAR Y —4 ¥ ZHB O )0 i
. 7974 v 7 HEOFRDOHELZR E, DCSOHEAL
D—PlEHLDZEDPTE D, K5120 I D 5 HEF
Ll > A 7 A CENTUM CS 300004 Ml 779

’. 4.4
18 )
STH=01-01

43Rl

SEQUENCE TABLE

O s O

e

H
W
P
P
7]
H
W
W
M
H
SH

X5.10 fMECENTUMMDE LS « X > FF > X EE
(=X eF—TI)

®5.11 Ny F - TOCXHHBI 57« v JEE

[5.5.7] DCSDitE(E

B5.134 & O #5202 5 iR GH €I & 2 7 & CEN-
TUMD AL DJE L % 78§ 19754 I HMRCENTUMAS,
RO G HBFHERIE S 27 2 L LTHBICES L
TLLE. 19834ECENTUM-V. 19884:CENTUM-XL.
19934:CENTUM-CS. 19984ECENTUM CS-3000.
20014ECENTUM CS-3000R3 & 51272 o THeAL %
BelF C& 720 SO, HIHHO Y AT AN RIE, MR
®DF-Bus (250kbps) #*5. HF-Bus (IMbps). Vnet
(10Mbps) ~&FmH LS N7z HIEN 2@ 2 Ok}
W2 BAS UL R A 5. EALE b—2 VSRR
WARENTWE, b—27 S A BRI BEEMS N —2
VO(BARMANIN S Y EMENT) 1K 5> TEAS .
ENDPHPBBELCTHEREINIZAT—Y 3 Y o@EIFIE
WIS, bW 5 [Deterministic | Ze {5 hH 7
LT, 19794 ICIEC/TC65/SC65A/WG6IZ
[PROWAY] & LCTRESh,

DCSOMALDIER L, [HEMOEAL I AT LD
WAMEDOW . | DERTHH o720 TV 22— Hil
DWTIX. M54IRL72&k S %, v~4ru7suaty
FORBEAPEREIN 2 TN & LT, B 2 RPN
DD D 725 SNz, K5.131RFTCENTUMO
Lk, ShooREFIEMEZ 5 4 50 —IZR) AhT,
VAT ADEKRBILEEB T EICE s TR E N
A FRIC L —FICEHRSINT TV r—a Y O&
PEZ WTHEAR T 2 03I RD Sz,

WA F—3 3y (FCS) &, CPURRXEY —H L
DYFAR T NA Z DM EIY A, WHHE O I
LLBET TV = 3 YEROILRLHIHEREO
AL S S Tzo WHMRFCSH SR80 K (Duplex)
FROZEALMER A L SN TE 225, 19934 DCEN-
TUM-CS% 5 1%, Pair&Spare i RAVEA &, fEiH
HoRBHHME (LT F 4 V) XD2%DB o7,

TOtE XIS X7 LOFAMRBILRE
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Pair&Spare 5o WTIiX [624] 74—V ML T
VNV ATADHETHNRT S, FIMAT— 3 Tl
WMoY 7V & 4 2% ZEb/FEELE & ok
o, BABEAROSEHBY 7 by = 7HMKRI
TWwb,

FRV—=% - 25— 3 Vid. WO RHE R R
HEEZ Env— N = 7YREI Lo 12, CRTANRL —
Va v OB Lo A Y 7 by o T B RE
WA O ML L CT& 72, CoICHILG
YTV AL L0SHflibITE& 7, BPENVFT X T
FUABRELY VT Y IRKRBBIEARL =S - 2T
=Y aVITHARENTWID, V=TIV TD
AFEREN Lo LB S CENTUM-XL (19884F)
TRy Y=7Y s - A5—¥ a3 (ENGS) 124
S . ENGSIZIZUHOSOUNIX AR S 7z,

— TR AEFEIBVTIE, L= Vot
WM EON Lol AEERE S X725 (MES:
Manufacturing Execution System) & LX)V ®
MEEH Y AT A
Planning) OREEDHED Sz, DCSIZ 7 & & 2 Difi]
HMAELEEBTH L. TOL) R —FLEIIBTS
F—=% V¥ AT MMEDER D S DCSHAKDOHERENL IR
LEHICHET MDY AT AL MHED LY S AR
HOENDEI otz ZDRDIZYATLADF—F
MENDERPEE > TE TV D,

PCOER & & HIZPHOSE L TWindowsAE
D, 7ot 2HHOEBIZHLPCHALMENRL LI
% olro T 720043 TidEthernetA EEH#EIC 2 0 . P
OS& &y ik b +—7F Lz m#E L, PCL A ¥
7 —% v+ O RAZNIHHE DT 7,

DL B=—=X/T = XDEAITHIE LT, CEN-
TUM-CSTiEF XL —% JIMOHIS (Human Interface
Station) (2% FHHED Y 7V ¥ 4 L0SI2fib - T, il
JAOUNIXA$RH & L7z (19934E) . CENTUM CS3000
TIZHISICWindows-NT 2SR &1 (19984E). €
HWindowsDELITEBHRTE L L) kol B
AT 5 EOEFIZEthernetZ A- L TH—7 L& T
W5, & 5IZEthernet® X— Z 2 L721Gbps®Vnet/IP
RSN, BEOV TNV L AEon EvEhsh
7200 77V —2a ¥V 7 by T7THOA Y5 —T <
4 Z2& LTOPC (OLE for Process Control) ASEE#E[
WKHELND L) TBY A =7 MLITHIB LT
%o =T LIZoWVTIX, H7HE B F—T ¥
1t TR T B0 AFEDOERZMNM2 [ 70t R >
AT B DOEMRRER] 12F DT,

—~H TR AEEETL THA I VDR, VAT

(ERP: Enterprise Resource
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L OREMMIC b7 2 ZEME L RFARDENL, &
DML —=FIE T T ~ MEA OHIE - #ix ) 7N
BEHSIND, RO DOEEDOKITL—FIZL 5T
BMOTEETHY ., ZOLDIZCENTUME, Tt
KRBT B2, [wA 7LV —=2ay] EwHF
B eTIRMELTEX 2. 75 ¥ PAKEZ#HERF LoD,
AV AT A0 A WEERICT 5720, Titomkict
—FORNGIIHbELEBN R~ 7 V- 3 Y HH
BENRTwa,

O= =¥ ¥ LRV Z iR OHMIZ E#o

@EEREDL/OH — FZ2FIH L 2255 B o hl bk 1<
HEALESE, WS 7+ —< v 2AO%E, T r—
VarvHEROMNE IS,

QWD 7 4 =V FEMZFH L2285, RH1/01C
HELSE D,
ZDEHIIRA T L=V avid, h"—FI T, V

Thoz7. B 9N R EOI—-FOREEE., K

RO TIRKBUICHEA LHFHT 2 2 & 20 EBIC

L. Bt oG & BUIA EEOMARD [ | 2]

LT2H0TH5%,

DX, rEEEEE Y 2 7 4 CENTUMIZ
19755F (ST B LYok, 30EDR & ICH - Tk
L& BT CTE 7o BIZRICH D M S 7z a2
WY AT LDOREARN LT —F 77 F ¥ & —~HLRE
JLREET RO B LT, 74 2 — IS8 2 i Bty
ZMO)ANTELI LD, DX Rkl REfLE
WHICLZEE X 5,

X5.12 CENTUM CS3000MD%+&R

SER

(1) RESEARCH AND DEVELOPMENT IN JAPN
AWARDED THE OKOCHI MEMORIAL PRIZE
1973, Okochi Memorial Foundation, p55

(2) WGIER] : =4 Z a7 aty $0254E  E TGS
{54245 Vol.82, No.10, pp.997-1017



SR EEERIES AT L
CENTUM M1k

KRR &
MR TE

1993 1998
CENTUM CS CENTUM €S53000
EWS | i '
8 ' %
ICSY ﬂ_‘ HIS Qo
Vet i | 1
10 MBPS — E.. !‘ I
Dual Redundant
1983 1988 1en pass. .
] 1 FFCS
CENTUM WV CENTUM-XL - u u
| ABC LFCS KFCS
| ENGS
M 8 cors2gll| ‘ N
COPSY OPS
I |
1MEPS L LL
Dual Redundant 1975
Token Pass 3
CENTUM [l
d ) dd W
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=
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ICS: Information and Command Station

HI5: Human Interface Station

AMC: Advanced Management Console
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RMS: Remote Maintenance Support System
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— )V FN 2 OBEHEALIZISA SP50Z% H & THET A3t
LRTWeds, Tut AL > TERGPEZ S
REHDTHBHzH, SEIFLREAFLIN, 2D
BEREALITIZAF AR MPTD D - 720 IECITH T 3 19844E,
74—V FEERH 7 ¥ & VS OB 2R R &
. 19854EICIZIEC/TC65/SC65C T, [ 7 4 — IV KN
A OBRMTHEEAEEHBIKRZ IR TS,
19904FICIXISA SP50% H 4 L IEC/TC65/SC65C/WG6
M LT BEALBE MG E 5720 74—V FNR
OBMEEZHME LT, 1992458 H 12, B, 7 4 ¥
¥— -2 hbu—) (Fisher Control), ¥ —Z< ~
I (Rosemount), ¥ —* ¥ Z (SIEMENS) ®4%ti
X 5 TISP (Interoperable Systems Project) A%
S, 1993%E2H. ISPIRISPIRIANEFE L2 —F
DX RISPOB) & LIZHNT. 19934E3HIT. N4>
)V (Honeywell). A-B (Allen-Bradley). ¥ =¥ =
vy 2 (CEGELEC). 7V XA h=—7
(Telemechanique) MEHIZ X > TWorldFIP

(Factory Instrumentation Protocol) 2352 L. 2k
HHT [ 74—V EANRES | LI S FHES DS
BEofo TOHK. 2—Hh5 [7 14—V FNRIEH
BEIISHE— SN RETH S ] LoER
MrEE Y. ISPIHA & WorldFIPAL Kk (WorldFIP® b
Kilik) DL9M4EIHTHEPEL T, 74— F3AH
KRWPEV.ENTz0 HAD SIEAET, LR, LB
HFLHE 2572,

Vg, 74 =V ENAEDS, EEWISHR -3z
EEMAPROMBEEITI L1272 D, IEC, ISA, 74
— WV ERZHARITE B 7 4 — IV F8 2L DA A
ML U720 19964E8H 7 4 — IV FANZRHAIT L T
FOUNDATION Fieldbus H1 (Low Speed Voltage
Mode) AN S, IEC61158 & L T [EIBRHL#E A
MERFEAT S Nz HibkE KTUTRT

C O X)) HRBEHIEOMEE T, HAIZ19894E12H
2k T BE AL AR O BGIERT I 2 258 U BARE2 ISR R
. 19934ERE AIEC/ TCO5 R CTAERm L %
o 2B FEV A ML=V a VERITIRE. W
OB IR E S 'L 720

P2 Gl WAV

. | ISP E
i : 5 4% il .
T ]

! ! ! Y .

| + —_—
AELLE " -
i IEC61158
- i A& E
084 1985 7990 1992.8 1993.3 1994.9 1996.8 2000.1
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[7.3.2] T4—=ILRNRZADBRESTHD

T A=V ENZIZED, Tk A RSO
B EH T — 5 OFRREEREIC R 572 F727
4=V PRI A 7e 7ty BRI, V7
VY MEENZEIZEY, 1BTHEOWHE
FHll (v Fe vy r) BURRICRD . HOEBRNI
LB RENIBIRBOMRRE D WL o7z VT H Y
VYT BIAE EEERSTIEEE AT TRL
LRAEHE S M2 ULIZE T RETH D . ikl
TR RITI 2 CHRADRE L EOiHl b it TH
%o MEOMIEHRE I S AR ORI Fico 7%
FBRIENTEL, 74—V FEREBEOHCSIIZ, 7
EfEHmE LTHMCHH I NG, EE. TV FOR
ERELREIZXTIORBED S L. PAM (Plant
Asset Management : 7J ¥ M) ~OELEH
H o TwaH, ZORDITE. 74—V FESR%
BT TV VEROERBIREEZ ) TV F A4 LIE
HMELIEMPUETH D, 74—V ENZEERDL ¥
7YYz MUK E AR AR OBIE S
DR, R R O AT S B R S RIS %
STWBH, 2D &) LREELOEMRIENTH 5,
Bicarviro—p 77 2CEEENL. K
ELIANF - Lok EzEL VLT, £
Dy A4 L) BREDVHO TERETH D, [434] TH
WBR7ZEHIZ NIV TKRY Y aFrofL 7)) T b

PRM Client

Ethernet

EIZE D 2NV T DA b u— 27 e BB IR [ O Ff 5
FRER D BEREEATIRE 22 E OEHAREIC R D, 2D
HHIE 7 4 =V ENAZ AL THIB Y A7 2L S
Nb, F7:2n6OWREERL. BEMETHIHES
W 2T 5 2 L2 X DSV T OISR & 7
WL, PHIRED S PHARENERED LNV EED
2 EDHfES T3,

FRPIEOBE S BT 22— OB
BEL 77 Y FPERoREHREMOTRENKD S
N, 74—V FERIZLDTT ¥ b EEEROBEIR
BEMAMICES - SHTELZ VAT ADBHBENT
720 74—V INARDCSEMEHE LAY AT 206
%7527 %o PRM (Plant Resource Manager) (%
DCSHEHT 7 4 =)V BN A L OB 23 0 BB IRE 2 Uk
LIRAfgiz i3 2 Bk 2 5>, PRMY — Vi,
[74] THRRZEEHELS V7 —T7 24 Z0PCEALT
MES/ERPK A4 DY A5 A e HH S, LHNO
JRBIZERE S Wz s o RENHiE . Loy 27
ANHRMETHEZWEIIL TS, ThHIET7 4
=W ENRNZZIRD, 2y b7 =7 ORI ST
HIhs,

ISA/SP100C LM MM (Industrial Wireless) @
BEHALBGEI A E > Tw A2, Lk LR 2 v 7
FUYAOBESS L, FOMEICIZETTRENE
BELEENRTW 5,

A PRM Client/Server
‘l

V—Net
FCS £ FCS
Fieldbus X
HIS: Human Interface Station
20mA FCSz,Field Control Station
/ MART : Manufacturing Execution
\ Systems

7.5 PRM ODOfRER T @
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I /.4 OPC--OLE for Process Control

70X AEFITPCTIE, EEBSOT T Ml
YAT7 A (DCS) LAEEHMYZT A (MES:
Manufacturing Execution System) RFEEIEH T A
7 2 (ERP : Enterprise Resource Planning) & ®#t
BRIEND T L) LR A FER R OYE
DONTWVS, THWITIE. LBV F—DRERR
VATADPKBLTBY ., AL EHRET 57201213,
SNVF R T — G ORI UIHE 2D, £z
SR LB HED . DCSZ2F T4 { SCADASRPLC%
EhREEnd, Tt K@ AT LAETIA THA S
WAEL W—LHMIC, HHEERG TS B oK)
BELTWEr =23 % v, RIS H M
YTV —RENFHb Db LHEY AT LOKRED
72DITIE. 0L BFEIHIBTES L), TLF
VTN BEFEPLETH S, WindowsRPClES
REBOEEY =V ER), WOy b7 =71
BESh, HADEBIHHIhTwE, £ 274D
77 ¥ MEEKIZDCSTAT 9 25, 70t AMRHT, URI7
B mEERLE, DCSEALTT I ¥ Mok Z
RLAEGLITDNET 774 VEBEDLE V. ThHD
EWH D% L I WindowsROPCTIibh, Eitfy 7
FEXCELTTF— Y $ 5 Z & H% v, DCSOF —
7 b L i EWindowsRPCADF —7 bk vwo T
HETIE RV,

T ZEFITRCTIE, 74—V FOFHR Sl
MWE DDatabaselZFE B T, Bir LT —% V) —APHf
5%, ShHTF—FEZOMMRT 7 ¥ A FEI %
VAT ATRLR D120, M—WET 7 B AFMHSLHE
THolze TDO2HIZOPC Foundation?® 1996412 7%
M & N7z, OPCEiZ. OLE for Process Control® &
KT, 42717 b®COM (Component Object
Model) / DCOM (Distributed Component Object
Model) % FIH L7z5HN - 16 > 2 7 21281 2 i
RMOMEHESL V5 T2 —ATHD 7274 TV MW
— I HEETEIEL. IV F RV & — B O i
EHEHITT 5. OPClihasx (OPC Foundation) 2%l
3, HROZ K OFHN - HIEBEENEISML .,
BT REEELAGEDSON TS, HAEOPC
Foundation™~1356%L, OPC-] (HA) ~1Z48%k2A%)
BLTws, EHEIABMEMEZT TR, H/ARE
EHoficOXEAMBELTEY., ot AH# - B
BRI AT AMOF—=54 57 2—AL LTIE, %4
77727 RS U — FOWMEELL TS, F
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7zInteroperability Workshop2sBift 41, OPCx i #2
O E A TR TWwA, CENTUMTIZOPC
DIIFGAT Y M/ HF =T hiZbhhb k), B
AoV 7 vy 27 BHEERTW 5,
KI2IZ0PCOERZ RS Y AT AHIZHAET S
WET =7 R4 XY PORBICEDEIALESED S
NTWwb, BlZIZTat x5 — % Di%I1Z0PC-DA
(Data Access). 77— A4 XY FD@HANZOPC-
A&E (Alarm and Event)., © A MY A IV F—% Difi
{3130OPC-HDA (Historical Data Access) {Z& o TAT
bbb,

£
o
M7.6 OPCIC & % EHiariEst

+7.2 OPCOtHE ©

OPC{1% AF
OPC-DA IOERF—-2OBET Ot
OPC-AZE FI—hEA S OB

EAFRILF 40T S22
OPC-0iX Ta=IUF 3k T =0T 57 Ot

OPC-XML SOAP(Simgle Object Access Protocol) R |BIL -5 — 4551
OPC-Batch ) F O O—IUEPER) T —SD 7 DR
OPC—Security Fa)FDILE
UA: Unified Architecturs
OPC-UA BETF{LA(DA ARE HADXD S| ThoA T, FH88Va 47/ 2 00

N —=2AMT —H3EBIOTRE,

X7.7\20PC¥% — /S —Exaopc @ OHE K % R~ F o
OPCZ 54 7 ¥ Mid. OPCH— =l E Nz
FARYF =B LT, OPC-DA. OPC-A&E.
OPC-HADIZ X 5 TH—ICT 72 2§52 Lok
o NV F—=IZLBE N, el (Y 25724) 12
ML THEENZEY PIZEoTY 7 b2 T
KIRIERTWE, SRIZEYVOPCYZ F4 T ¥ Mg
/O ¥ =7 x4 A Aty b 2BLTIIVFRVF
—®DCSRPLCL DBENREL 72 %o PIEFEITH L
T, 7ty FBOAZRETHIZL v, M7.81C
OPCZ 947 ¥ FOPCH—=1"—=12X 37TV bOW
BYAT IR ERT . UT VT A 20K Hd
THWEEEPZERS W LHE Y 2724 (DCS) &.



MES/ERP. %%, OSIZUHENZND Y A5 A DHE

EAFMNLIT, MEERSTEICZ 572 TDXHIT

OPCiZ, ¥4 27uvy 7 t®V7 b7 HMO LT

a2k AHEOMRDOF —F LR AL e D TE

LSR5,

(111) Exaopcl3BiiBEBHEDO VY 7 by 278y r—Y
DGR

OPC Client

)
S
|

ammmmmv—u J

bt;l*ﬁ

u XL C5 EDCS
ﬁé,_]_\ heok|hevh|hevh nt;r-
CENTUM | C51000/CS3000
[ Xﬁ ICENTUM CS L T

X7.7 OPCH—/N—DiE ©

L 21 - [TERP

»Iul

C_OPCYHTE

|
i

(_)P(" XMI OPC-UA  Eshemnet

“opcs-n T T v
N MES [ glorer-n - PIMS

< OPCHITIE o oPCayTiE
23 1

__Ethernet
"

[sCADA_— | || amepLC
C opce-n

| Emerne _il E

7.8 OPCICL B XTFLDIFE ™

I 75 RyFFOLR

LB IT LNy F T AT, KnEhE
— M 2o T MO BB VEESh, KT
DEMHRA Y T =2 MIZORHP5>TVD DDHE
Vo 72Ny F 70 R DETEHFEIAT DN,
FHLORFIZESL TS5 boddEbirbhTwa,
RNy F TR ZADOEEFHE D DAL L, B3
EbDLCCHIE Y AT EADN=F7 7RV 7 Y
LT OUEDPRET DB EVI b H o7 ThHED
ZHICRKITHISTE 2 X9, Hl#, i, Hek e
Ny F Tt ZADRRIL & LD HhTE 72,
19884F ISAIZSP88 (Standard Practices88) A%l
S, LD 720 DA OBE AR S iz, 1995
4EITISA S88.01 Batch control Partl: Models and ter-
minology 25l & & v, T & 21 72 T19974EICIEC

61512-1 Batch control Partl2SHif& b S 7z, 20024

IEC 61512228 S, & HIT-3, -4, -5~ L BRHEAL

PHED LN TV D, BFRHBE L LTJIS C18072% &

ENTVD, COBKIITIROSDD/N— b THEE S

ns,

Partl | €7V K O HGE

Part2 . =GB L OSHESA Vo4~

Part3 : UL B X4 ML, EF VB LR
Part4 : 73 v Fiisk

Parts : ¥ { ~ ¥ 7 = — A FIHEHK

199447 2 ) 7 TIEANGEHEWBEF (World Batch

Forum) 72352 L. BELOHETETHED ST

%o HARTIZI9964EITTEI L 72 ik B X PSE143%

B& - 7—273Y3 v 717 (WS17) & ZDEMKDOWS20

ZHC2000 4E2* 5 JBF (Japan Batch Forum) 2% %

S, HRIZBUT 2RI ZHAEL T D,

ISA/S88.01 Tlx. Ny F7 X AIIKDIDDET

VICERIEIShTERSINLTNS 9,

[1] et 2EFNV (Process Model) : fbZIGnR
WIS &7 0t AT A 5 A ZREEILTH %
B R5 F TOWEOLFN, WANELE »
)T ADHRMGAL L TR L, ikfiin DR
KR ZEZ HEATV RV,

(2] WHE5 N (Physical Model) : "= F7 =7 D
M2 R7BEItTh b, 7T v b aRIEikb
(Process Cell) &I, “Fefii” 13%€# (Unit)
POREER I, “HE” 3B (Equipment
Module) 2S5, “B&E" I VT, K
THEDOFHEERS (Control Module) RELE % & D
#BE o T, R, B BREVS D
EODORREZFE 5,

[3] FMEHI#HE 7V (Procedural Control Model)
V7 MY T O S RBERELTH %otk A,
WL BHE. R . & EREORALFNE
BUET Bo Ny F 7O ZOHMIIE, 2E % H
W 20000 & ApET B8 Ny F) T
WA d %, —2>DRKEZM- T, HEOEHMND
BMWMPEEEND, S8TIHMT (Recipe) & W
IR L 5T SMIBOREMIN Y T%H L,
ZOBGEFMS ZAE [WTFFM] AEFRINT
Who WHDOEBIZNT SV AT LADOEENEY)
A BRI V=T eV T Y
=7 AR PBRICERENS,

[X7.91ZISA/S88.01IZHEHL L THEMK S L 72DCSDH N

v FHIE Sy r— DB BT a Y Y v OREBRH &R

Fo TOPITIRZ=y FFu Y Y xid [MEAKR]L T

7Ot R X T LOEMRELRE
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Bl TROS] 26220, THRUS] e, s T,
FEOYNL Y = Y AD D> TW0h, KWL —7
VAERFITTHKT 2 — XIDCSHD ¥ —7 v Al
Bgft (SEBOL. vY v 7 F v —1F, Y= VAT —
ThHE) KXo TEFTEINLIEIRENTV S,
M7101C2= v bE OIS OB %2 7R 7,

ISA/ e
S$88.01 pLPoR

F"[—I' azyhTniia
[zH &% |D—|tt:&an|

Procedure

Unit
Iw[E]
' .. BE—TUR
Operation [1] Pk a4
% [2H{ mmET ] | SEBOL
' =]
3H m= | | 35X
=
=T
X7.9 70O v DiEpk ©

s | wES] E -l @ r o] | SB/10/07 08:87

] =

X710 1=y MEEROREERT « > FIfl o

IEC/TC 65
INDUSTRIAL PROCESS MEASUREMENT AND CONTROL

~|\'\ﬁl: Terms & Definitions I | ADVISORY GROLP

-|va39: Fossil Fired Steam PS |

H{WGE10: Net & Syst. Security

—{WG12: P& PEID PCE-CAE

|7.6 TOtEREIEICEHET 2 ERMEE Lia

T3S v R EEE A 2 B o> [ B B AL S B U
IEC/TC65 (Industrial Process Measurement and
L7 ut ZFHIHE) ThHbhTwb,
K711 TC65 DM % 73§ o TC65DIH Y #ipH L%
2720, IECOMATC/SCR. ISO. ISAXAiLML
e DERITHHEZ Y 223 S HED Hh T
%o SC65A © ¥ A7 Al (Aspect). SC65B : il
HlEE % (Device). SC65C @ E¥H Ay b7 —2
(Industrial Networks). SC65E : Y AT ALY I =T
VY 7B IEROOOGFERE (SC) THEMK S
NTwa, JEMIMA ((k) HABTRGEHNEG LHESR)
W HATEFREERAS (JISC) »H&Eite ). HN
FHEE L LCTIEC/TCOHRNZRARFBREZHED T
Wb,

Control :

I 7.7 M=V RAFL

[7.7.1]1 FOtRHIEHOREE

70 AR AR RS X5 L AR o
THALBEEY . HEHESRKED L 9 R B 0B
ANEDBRDPSTWD, M7.12TIE. B & H#EN %o
BrsTu 2l sov 2, N4 Ty FSu
LA, FARAZY—bTRERRACHHE LTS, A1
ML, RGBSR Eodife 7 vk 2 TR, Bl

SC65A
SYSTEM ASPECT

SC65B
DEVICES & PROCESS ANALYSIS

SC66C
INDUSTRIAL NETWORKS

E
SYSTEM ENGINEERING &
MANTENANCE

*l'ﬂ\ﬁl!: E.MC. Requirements | *IWGS: Temperature Sensor. |

~| JWG10: Industrial Cabling |

*IWG‘I: Classification & Doc. |

—|\“-l314: Functional Safety Guide | —|WG6: Testing & Evahation |

—|\|'93H: Real Time Ethernet |

-|w:=2: Prod. Prop, & Olass. |

—{MT61508-1/2 lexcept part 3) WG7: PLC

WG12: FS for Fieldbus

WiG3: Commissioning

MTE1508-TG Communication WG9: Final Contral Elements

WiE13: Cyber Security

WG4: Field Device Tools

—iMTﬁ‘I'&US—S {only part 3) |
—{MTE‘IS‘I‘I FS for Process Ind |

*lWGN: Analyzing Equipment(1) I
*lWG‘IE: Function Block |

—iMTQ: Fieldbus Maintenance |
~|MT9—HA: High Availability |

*lJWG—E: Enterprize Control 51 I
*lJWG—ﬁ: Device Profile. |

—{ MTE1512 Batch Contral |
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70t ZHIEREE R A O ERARAE L

WGET: Function Block + EDDL

WG8: OPC UA
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LI3FEE LTRAE T 230K TH Y PIDHIEIAHL T
Hbo HHH R EDF 4 A7) — 7 ut AT, #
mlEERTH Y ¥ =7 ¥ AL TH 50 RIS
MESTHNA T v FFakx e LT/bs, i, &
W% EDRBIF LN LD WK T 7213k K % W LIZPID
W E = v 2GR ED Iy FTut
A THEIMTbNTWS, Mt 7Tt A% O
7Yy F7at 2, F& LTDCSIZ X » THIM S .
F4 A2 Y — b7 ZEZPLCAERTH %,

| ##rotR | A (FUsETneR [FaRHU—HTOHR

PID&A L PID#I & o —4 o 281 L—dbr L A MBI
" amn
e [ =a 3
e : .
K[k mE k- R Efk
| PA(Processdutomation) | FA(Factory Automation) |

X712 7Ot XHEOREE

[7.7.2] £EY AT LICEAT 2FEEE

T OEROZALITRBIIE L, T 5L F = —
YHEOT M= VOEENFE LT 82, T/
75V E ROV NVAD Y T O LR
MIZED HNT WD, M7.13ICISABDERIC L 54
PEY AT L ORERERIRE RS Tt AHIE Y R T A
(¥Level 0/1/21fZ D S, FLARCHES LT
2t 2 E2HIHT 5, WIHOHEANIIWF -5 —Th 5,
DCSIEZOVUVLARNVIZIELTW S, ik L DERP
(Enterprise Resource Planning @ #&% B FHH) 1%,
Level IS o, 47 4 AITRBESIWBE L
WEE LTH/B/HEMORI AT Tb b, ERPE
DCSHEDHIM Y AT L&D % CHEEFHY AT A
iX. MES (Manufacturing Execution System : 35
FATY AT L) LIER, Level 31D ST
Wb LHITERE SN, Bz x5, KR/ R
DML T D 5o MESIZERPAH & O EB & % |
fERE LCTHI Y AT HMIER T ORF & UTHEES
BioHE) 7V A MBI T 5, ApELITRT
5 [kl Y AT AL LToOBFEH, DT
DikEED [H2 2] DL & HIT, ZOHEREED
BMLTwS, MES& w9 Hifid. 19924 MESA
(Manufacturing Enterprise Solutions Association)
International THEFE S M7z,

BV AT 204G (ECI : Enterprise Control
Integration) OELHE{LIZ. 19954EISADHIZFERE L7z,
SPHEHRRICE > TIHHbRTEL, ORI —F
iF, 888 (N F) LoD D LR LR, WHF

Tk AL Ny F/ T4 AT ) — b, EBRERE
3 T L K2 e Bt B A R A2 T K RSB/
HOEB/ARREE R THFICANRSh T, SP9HE

KZOMEF R RITANSI/ISADSISHIMK &2 D
IEC/TC65/SC65A/JWG15 (Enterprises Control
System Integration : €V 3 A - #iE T 257 A D%
&) THEEBKE (IEC62264) & LTHEINTE
% BSCO65A/JWGISITUM S W BIAEIEN7.110
SC65E/JWG-5& 72 5 T\ %, IEC622641% T it DL
L oTWwh,

Partl (ISO/IEC62264-1) & 7V J O &%

Part2 (ISO/IEC62264-2) :4 7Y =7 bEFNVOEM

Part3~:

14
¥R SE 2T L Lerrv%a

ERP EoldfEE
@| wuEA-E-A]

4

3

BLERITORF L Lo s
Ti8
MES EEIns
[3] A2 [BF- 93]
r
1 ] ¥
LTS CINI I ET S EN I ETNOSEOR L}‘%‘ =10
e 1Sy F F429U—+|  EAEIOE2
o = w| )

®7.13 “4ESY X7 LOEBER

[7.7.3] ##bE b—FILY AT LIE

M7.141%. EPEY AT AERICBIT 5 7 1 & Al
VAT ADOBBEOMEEBROMEEZRLZDDOTH
bho A MU=V FRAL VTlX, 74 —=NVFDE ¥
—REPLOFEFET 4 =V FlEIC X o THIEERE
IZA Y PIDI# 5 2 & ORISR RAST 7 F 2 — &~
Mz, FERME, R, 8% Lo L%
R BIEHPANT, 2AV—7 v b2 RKIC L TEIEIN
. BIEREMAKSE L, firoTorr2=y b
FEERERRBICL CREMZN EEE5, TV
YIRERRIZIZ. TV MRS A REOETVILE
HHEEDOETFTMEBH Y, THEAT I2b—V 3
VICHHENG, ¥4 FIv sy Ialb—va vid,
75 v MR PO LTS v MR TR
/IR, BRI O TR I NS, XY T4 v 7
YIial—vavid, 79V M EEET BB TT S
Y EDOEENT VAL FZEBEOHRMEEIEDR T
bo IV MR—=IVF AL iF, ApEAFE. ARERHE 2
L%EIHMESZ#ALTE YA X K24 Y (ERP) ~
Ehishs,

7153 HIC K712 TRz T2 2D EE .
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W AEE S AT L DOREFEEE T, 2y PT—27 D
WMiEST2EK LD TH S, DCSIFZNHAKDOIERE
Lk & & BT, MES/ERP%A E# Y Mo ¥ 2 7 4
DY —A VAR WRERICLTEY, T =%
VOEEREDOH FIZKELFG LTS, Thid, 7
4=V FNZA, LANZE Ry b7 —27 OE#AL,
OPCHREVZ b2 THA ¥ 5 —7 24 ZADORE#AL,
S88 (NyFTFUXR) DEXILT I I r—Yarl
NV OREHEAL, & HITIES95 (MES) @ X 9 ey
AT E OO LR L, SEEELLANVTOR
WALCE VWL o2 TH Y ERITBUT S EEE
ILOEENEZ WD THHRT 2 RXETH %,

ERP (Enterprise Resource Planning) & R84 &2 |

BUSINESS DOMAIN

ELFA

CONTROL DOMAIN
I 0—/L

Safety Management
f3 i ]

| Field Communication  2.¢—/LF#{E
I Stusors, Actwators, Analyzess:. Subsystems
B T—ILEE TS — HILATFL

X714 7Ot XHIEEES X7 LOHEEERERK

e — i ' Remote HMI
Enterprisei=_ we_“_‘?!._":w: Unified HMI

S
(1) B #EHE Technical Information : FOUNDA-
TION7 4 — )V F N2 5% # TI 38K02A01-01
(2003) pl-3,
(2) (3) B #EHTechnical Information : 7 4 —JV F
N ZBESEETT 38K03A01-01 124,
(4) HEEIH» [HOEEREH Sy 7 — V"PRM"] Bl
Bt Vol45 No.3 (2001) pl53
(5) HAROPCHi#S © OPC Foundation H ASREHE L &
(6) FEMEITA  Exaopc OPCA ¥ ¥ 7 2 — A%y
r—  MHH Vol43, No.3, p.107~110 (1999)
(7) HAROPCI}i#k% : OPCEMA 4 F T 3EHMHp13
®) Yxy NyF 7+—524 (JBF) :S8AM
(9) (10) BHT#iTA : CENTUM CS 300003 v F
H# s » 4 —I"CS Batch 3000" A+ it
Vol43, No.l, p.21~24 (1999)
(11) FRWIZEM BT 7 4 — 0V FAZBEHEDa >~
7+ B Vol42, No2, p47~49 (1998)

Enterprise LAN

Continuous/Batch Process

S

Batch/Discrete Process, Wide-area Appl.

K715 SEIXTFLOEBER Y KT—7
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8 779 r—varvant vz b

B3 F TIZDCSEHLLMC, 71t A D% %
WCOWVTHBRTEL, AFETIE, RE R T BRI
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