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Abstract

Since 1960s, Nippon Steel & Sumitomo Metal Corporation has applied the computer system to
the process automation in iron-and steel making. In 1990s, with the aim of cutting cost drastically
and application of recent IT technology, NS SEMI SYSTEM™, which is the middleware for the
open system process control using the personal computers, has been developed for the first time of
mission-critical steel automation process. In 2010s, It has been applying to the all process automation
area, such as hot strip mill. Also in the field of PLC and DCS, the open system application technology
has been developing. Nowadays, the new platform is developing to apply such as IoT, Al technology
easily. This paper describe the outline of development of open system application technology for
the long term.
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Open System Infrastructure to the Process Automation in Iron-and-steel Making
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£ ToT BRI, 77— IEEREOBEL D, Cv o
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2.2.1 HEE 45

KIFVT = 7 OFEHEMAAED APT (Application Program
Interface) & BAZEIRFEMOIEMEREZH L, ZOBkRE (K
2) LHet (B 3) = LT IZaR <% 19,

*'' NS SEMI SYSTEM &, #7 H #if: 4 (Bk) @ H AR BV 2 B iR

File control (21)
-Exchision control (5)
-Relative files (2)

MNote: The figure in parentheses 15 the number of functions.

X2 NS SEMI SYSTEM DiaE
NS SEMI SYSTEM function

" Before adoption || || ‘After adoption ||
dedu:ated]:toces%%’qmpmer dadm:tedprrmlgumpm Open general-purpose process control servers
Can adopt
AP software APsoftware | | (L) Resettingin AP software AP software AP software commd()pmiauy
cl = available
= =
g \Hﬂ . { Excel, Oracle |
Compeny &, B, | | aaaies i Unx) | erc |
: dedined O 08 fixti Windows L :
;ﬂa’ m B. Servers from
|_computer | | o= | PC server PC server i

1. Language: FORTRAN
2. Development:

3. Hardware options: Limited (4-5 companies)

AP [ application

c 1. Language: C
. . : 2. Development: To ensure Nippon Steel uniqueness and general-applicability
manufacturers (for ther own dedicated machines _The basic idea: The system should work with any hardware and OS
3. Hardware options: Numerous, at least a few dozen companies
Can benefit from the latest open technology (fault tolerant system)

(3) Covers almost all important OS of the open type

0S  operating system

3 NS SEMI SYSTEM D4%E
NS SEMI SYSTEM features
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* Linux 1%, Linus Torvalds 0> %4} i%
* Windows, Microsoft Office, Excel, Word, Visio 1, 7f‘|—1 Microsoft Corporation
DREB & OF OMOENZ B 2 EBFkRGIE 7213w

** UNIX 13, X/Open Company Limited 2541 519127 1 £ ¥ A L T2 KE
W O Z DO I 5V B BhRR L
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Hot rolling process computer system using NS SEMI
SYSTEM
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Operation is integrated and shared
by large screen interface

X5 FEiRHGFE 4 SFANORHFIT HinEHA
New IT technology applied to Kimitsu Works-No.4 BF

System scale

Total peformance

M6 #—7>RIVATFLEBR7OEINIEK
Expansion of open system applied process
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LI 275722, 2016 4ERE T T O O 3 A TR 1100 A,
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K7 X7 LERY—IVEESH
Screen example of system diagnosis tool

TCP/IP Laver (

Open system Node ]

AP software

NS SEMI SYSTEN

Agent for diagnosis
+ IP packet capture

* Log analyze

+ Diagnoszis rule

Application layer

Open communication

Reliable tansm. Fast PIO
Transpart laver(d) TCP Lpp
Internet laver{3) IP
Network interface Ethernet

8 BWiII—T 1 MEK
Agent for diagnosis configuration

#20km, AA v FR—1H 500 Toarh—iN5H,
WA 50, THZ T AR 500~ 1000kstep) ~NOi# )
HLZoN, vy b7 =2 T TV CTORRNEHOHES E
DI DTN T2 o720

AL D25, BT AT 2 805500 & B PLA R
V= VOBEFENRDH Y, B PC DB D A T LA 2
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Original I.’LC Virtual Trial
software production Run System
K11 BEXPLC OV 7 MNUETO— EHBSEEITIERIMN

Software production flow with original PLC software
production and virtual trial run system
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»~ Virtual trial run system ——

olant si Virtual plant
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Controller - Controller
\&ate operate
operation ‘/7 ‘//
dlsk i nel display display °Pera"°" display

[N X'} ' YY)

- J

K12 N—F+IIHAEES X7 LOBER
Outline diagram of virtual trial run system

Reference

Actual Controller Response

Virtual Trial Run System

_____ N I T e o
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1 — [z L x O 1
L0 5§ 20| & C
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Example of system configuration of virtual trial run system
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P EORERE? S, HET NNy ZI2BWTY 7 MREA%
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35 N—F v L&Y X7 LDERAILAICELT T
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R EHENBEHZ IR TR, T OR ) #A %2 T- T
W5,

(1) &7 IVEBGH OIS

Ry AT LAOBFELINIIBIE T O AT A I HRAKR

W2 ® T IVER, B RS ORRT) R0 SE R o

100% o :
Hot run @ =20%
§ T Hot run
o Cold run o"*
5 30M Cold run
s No load test 25%| No load test
'_ P 1 P
Individual Individual
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0 I/0 check 1/0 check
Conventional Virtual trial run system

14 N—F v IViREE& D X7 LDOEAMR
Time-cost reduction of virtual trial run system

#roH 8 M 4 o#H E4n15 (2018)



k702 FEANDAE S R 7 LBERRM ORI

F1 EFIES@mILFEICLZEART 1 ALK
Target line of virtual trial run system

Software components for modeling steel plants

Target line of virtual trial run system Facility Process Tracking
(cf. SV, motor) (cf. tension, pressure)| Continuous plate Coil, pipe
STEP 1 .
.. Small scale process line o VA o —
(original)
STEP 2 Large scale process line o o o —
(present) Transfer line o — — o
. _ . . N . N Entry Center Delivery
WD Ty R TRETHS72H, ZOH%, 7V—V—7 R 55 g, 55 d s
R EE5 2 RS
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o . . I I I
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Plant past system
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() ¥ 32— I A
ETFTIWPLCIZK BITRLAZL ) IZA =D BAEDET A

EERIE LAN 2 HWTY I 2L —yBREZHE LTV D
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YT DB D Y RE LRI EEL T b,
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PR
—J, FESTIEPC L CTIEC BBV 7 M FEITTED “ Y

7 RNPLC" EHLTBY, FICUTORzESTLY 7
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JTY 7 b PLC 28N —F v VEERE T A 7 2~ ¥
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LTI ERD, NROTHEDEIRTE 2. OO

BhEL e LT, fERITZAL PLC JHIZE TV PLC % #EHtE

9 BERH o725, 11DV 7 b PLC THEET R 2

EmG, VAT AMEEOZMILIZS B o7,
PLEORYAAIZ LY, FN—=F v VEIR Y AT A%

SROLNIRE R ER FA B IR 2 EBL L 7219,

#roH 8 M 4 o#e E4115 0 (2018) —22—

Simulator

Simulation
Simulation
PLC 2
Simulation
PLC 3
Network
Interface

PLC 1

(Software PLC)

s
c C [ Module by
for A Co. || for B Co. || for C Co. PLC open—-XML

15 YI7PMPLCICLBN—F v IV EERY AT L
Virtual trial run system with software PLC

36 SHEOELE

SHOIL 7 Na =y AFMOFRE, ROt — T LD
WA EY, B4 RULABEM Bl s LEZ 6N 5,
SO NS OFMTEINIER L, B LEH T A~ O
KAT Ny FRIFEMEE2BIFL T, N—F v )VikiEfiz > A
T L OFEREPEIRICHUY M T,

4. () > X7 LORA1E

4.1 HEI T LONBIEOE S

1980 ST 5 A — A B ORI EE (LT,
DCS) CEFSED Y 7 VHEZBGL, V7 MEORHE
M EDZOIZFHEEY 7 by = 78Sy — v (LT, &1
% CASE) Of5 %11 o70 £ 20O O—BE L TG
% CASE 1L, A—7H D DCS V7 b7 LitEE CASE
CHHET X BAHEREDBISE AT o T &7,

—J5C, 1980 AL %475 MELSEC™ % X — A [ZHi
DCS Y o#fe % EH L 7-ULH DCS (% - 77 -4
%) ke TIV—T e (HEET v 7 ALy D) THSEL
HRFE % BAMA L 720 SO INEFSE O 8K 00 /NS % i~
AL, CPUMHEEES IR Ay b7 — 27 OEERESI DM &L
N ANBIBEE A 2 & PR A~ B 2 LR LT &7z, L
PLEHL, EMORBENIREC LI FFa x|
RVT N LT OBEICEER A EL, V7 MOEREEN
M & e o720 ZD720FHE CASE LU DCS & i

** MELSEC &, =2 (k) 0B Fhifii
FEyF ARG, ASMEET v 2 AT Y Y () oM (AARICBT 25 85%
PARE B )
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Instrumentation CASE

Microsoft Office
(Excel, Word, Visio, etc.)

[Various List]

Flowmeter List | | Instrumentation List
Valve List Tag List

List data linkage

t (Tag linkage)
neral D
[Functional explanation] General DCS
software
Loop Loop drawing
control
conversion EED
. Flow chart
Seauentia

Software components

Qtrol

16 LH DCS hiit4#& CASE &
Conceptual diagram of instrumentation CASE based on
general DCS

TEDLLHBFEIT, ER~EH L 72
PITICHLH O CASE & JLH DCS Z#E/h 15,

4.2 AF DCS hixit# CASE OHIZE
JLH DCS RiaT2 CASE O % 16 127" L, LT

I FERRRER R T,

(1) RF o £ ok

« Microsoft® Office (Excel®, Word®, Visio® 7% &) % \—
AN IS FEF IS L 7- i, 74—~y b, £
1) A 4§ A ikl

e FELZAVIDPOLY T MY 2T ~NDI—F 1 27 & Bl
ILTEL L) FF2 AL PO —VEER

(2) FF¥ 22 » MAOT— & HE G

o HAE) A P ROKERRABREO AN ERE T — 5 X—ZT
HHEEL, PRAFCIEONH LG AT C & DAk

(3) FFa x> M EULH DCS & DR HE

e RE2 A MPSMY LT =% (§ 7Reaihss) i
HDCS DV 7 b7 7N AGT-OINE T — 5 %
I AR~ by DI%RHE

4.3 SAADCS (7771 ) OHE L EH|
PH DCS(F 27 F 4 A) DY AT LB # B 17 1R L,

DT I A L9

(1) BAREIE Y — VOB X D eflis AT 2% FEH

 BHZEY — ik a—a 2 MU, FERGBEESS, V7
NEEREYE Y AT LRSI RE (K1 18)

(2) L OS T2 X B4 — 7 LB OV 7 MEdifr

« 779w N7+ —24I2 Windows R+ 45Z 81240,
BFREPLH /Sy - — 3 (Excel 55) & OIGFHATEE S 72 )
Y7z 7 MEM A RE

e S A b7 —2 (Ethernet) 12X, ¥ A7 2DFHRAL
a3

(3) EIC #t&5H s A7 A

 BESTHOYLH PLC L OBIENE ST, FFICHRIEER
HRED AR EDE S

Example of System Configuration ' i

Electric &
Instrumentation

Integrated panel

Operator
station

( Control LAN )
i i Electricity Electricity =
PLCY PLC2 PLC1 PLC2 PLC
[ prC ] [ prC ] [P ] [ PLC ] [P ]
\__Operation Touch panel Operation Touch panel y
17 JAFE DCS O X7 L&kl

Example of general DCS system configuration

18 EEfRHIE Y —IL oDl
Example of monitor and control tool

Existing equipment
—— New equipment

_______

<., _Fied =
ety 7 Y
i H i Process |
[ocs |-[ ocs (—»L computer !
GW GW
HMI [--+] HMI

Auxiliary
facilitise

Removed existing
instrumentation function

£ DCS {«-f DCS | & HMI }.-- ! HMI |

19 BB 2 EitisilF DCS EMBIRE S X7 L
AR

Outline diagram of updated DCS system for Kashima

Works No.2 continuous annealing furnace

WIS, BARRY 78 AR & L CHE B SERIT A 2 st
FAD DCS HWHNZOWTHINT B0 BERREMITEER X —7
HDCS ZHW/ZEL AT AT A THY 2D DCS 550 % 7
7 FAANTEH Lo KL TOREZIEIIBEZR Y AT
LEHBETEL Y AT LHEHOFERTH o720 EHhD Y
AT AR 2 B9 IR, BER Y A T A~#ix DCS
Moty NI =700, = b7 A (GW) &%l
LI ll L7 By AT AN D RIS GW & 3% LT,

#roH 8 M 4 o#H E4n15 (2018)
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