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9. The Development and Evaluation of Safety Control System for the
Logistic Machinery Considering Life Cycle Cost and Safety™
— The Proposal of Distributed Safety Bus Control —

by Shigeo UMEZAKT**

Abstract: This report proposes a new safety bus system for logistic machineries considering high
level safety and life cycle cost. The cost reduction for safety control systems is a very important.
problem in the industrial engineering, especially design process, manufacturing process, maintenance
or remodeling. In addition, the high level safety is required for logistic machineries because they
sometimes cooperate with the human. The comprehensive solution of these problems was tried by
the proposal of the “distributed and safety bus control”.

The developed system had following features:

(1) The programming on the safety control was facilitated by changing the conventional relay
system into the safety-bus controller. '

(2) The high level safety was realized by safety-bus controller with triple redundancy, diversity and
the self checking mechanism, including a periodical automated inspection for the bus line.

(3) The exclusive bus line was established between safety devices and the safety controller, and the
wire saving was attempted for this system.

(4) It would be able to install safety devices easily by using the bus line with open specification
such as OSI(Open System Interconnection).

As this study is under execution at present, the quantitative evaluation method for the life cycle
cost will be developed, and the safe performance under the actual environment will be examined.
Keywords; Safety control, Safety device, Safety bus, Diversity, Redundancy, Self checking, Logistic
machnery
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Table 1  The safe confirmation system corresponding to the situation of the work.
EEWEEICISC - REER VI T A
® 5 &k
FLL DR Sk S FJB U NEIRERL) ST CRIBAAL)
(a (b) (c) .
GI |Gz [Gayg i \O
EI O T
? ? AH C)\ N B,
OAM OAM
ot | SN o | Lk A 7B R T Ok g S

HeHE | 7< ~ g N Z OIS I
BEORE | EEESu 3, fCHsIE x5,

W REMEE aURTE HEgE. EXAoRy ME [BEoRy b, BAREES
()2 il (e)aBBi%2, s 2 HiE () B3 EeHIE
«E_

. < | PLC1 |[PLC2 |-----| PLCN |
LA JL
DI RE

70 dIL *




REHLETIATHA I NIX FOMEIZERRE L WA T a6 > R 7 L ORISR & 5

M, EREHOIA M KA/m, BEROKS% Lm &
T2 .

(1) XTI, BHARNLBEBORS LPEKRTS
YAz LTy TOERER YRRV, 23T, I
NEBIETA72012, a2 b a—-FDEREZTiELRE
AL, BEROESIZWERERIELL T 5,
Table 1(e) i, MLOH2ZEE L ReMHR L A
FLDFLNWETFVTHD, TOETIVTIE, I A b
NDE/MEFR LD, aviu—Sohir—&E
THERFEARE LTS, T2, Lo —FLa
yha-SOMOERERERMET B0, Y
- L LMEICY E— PO (—HEOARTIA
Y5 —7x—AT, V¥ -k CPUMOERDZZ %
Mrb$5) 2R, Er¥-260FEHY ) €~ b
IJOTRY F&®, PLC LY E—}I/O MR H
BOBREBTHLIERADONATIA V2R LTEET
2HRE Lize ZOflftEiE% Table 1(e) 2R ¥, Ll
%, ThEe@EHEL, THFELKE/ X (distributed safety
bus, B L C DSB) #lff L I8 129 2,

23 RENR(LEABERICLILLMERLE

EBOSEREE/SAFIHTIE, PLC DESCERK
I ARXDEBILL o TEEBOREDVHRTE R %R
BEENH b, #ZT, PLCRUINICER SRR
LFE (brH—, NAFGAVE) I LTE2R/T
WR-ZETRMAE BHERZEL, F2HTHREL
7R ERIEICET 5 BEE (KERAESRT 10711E /h
PF) OEREHKAIe COERIL, £ 2D Table
QICEDEHEETE B,

ZORPOBHELPR I, WAFRBY)EREED
TSI T VRETFHIEEEL PLCE LTHEHAT S
Beid, 10N \m/h U TOKEREELERT LD

— 73—

IZPLC DEE=FE{LL HEIEROIHFHAPLETH 5,

S, NAFALVEN-FIALY— FLESE
ThHhsrnb, BFEHZHEA TVWNIEIRERZERL
L THEEKEIIERTES, 28, V4 —0%
E, N=FK7A4¥ =, 77T NAPICLoTI
BILOVLEREIGTIPNED, WThoFsd BHER
PLETH b,

3. TR AT LDEFRIER

31 £E AT LDEE 1B

Fig. 1 £ Photo 112, FEELZENAHEHTERT
ZRWMBOREBLERERT, JIT, BEELELT
MELEDIE, Ny FYYZ7HuRy b2h (RiIEE
#E rv >, K10, LIOW) , TV AEW2E, 88—
VBB IBEEB1IBRVTIVRYIATH S,
Iz, MEfEEL LT, mEDORLLERME1EE
EZHFig. 1 DVE¥EB A LICEX, Th%znKy F NO.1
-7V AEMP1—-0KRy F NO.2—> 7L A P2~
YNRY Ny — VREEEM TRy b NO.1 Lk
EL, REHICIEMIART L-8mz Ry + NO.1
(S B ELORBEEOREICHO L L) EETRE
Lz 72751, EFMTIA Y EVIBHE L, 7L AW
DEREBFEBL IRV REELRTREBL TS, T
7z, 7887 — VEAEEBIIOWTIIHIEERET 5,
BARMREEFMEIIRD LIk 5,
O EEEFERM* Fig. 1 DIE¥EHR A FIZEL
@ DXy b NO.1%E> TERME 7L A P1
WCHEMAE T 5,

® PITMIENAERE, Ya—-F—I2&oT
HEIRICHEE SN -1y P NO2I2&k o T
W, TVRAERP2 ICEBME SIS,

Fme Y ORBIESH.OF— )V FIES A OEAMIEA. SW1~SW7 HGkii A

T af
P e T Vi~ ||E
H Ngl U7 & I
witnm | O /,/D/aj__\ \ \ /
>--~-- - 83 LE . =
@ s [ ERR Y ﬁ‘\,f—{}@_*\ﬂbg M
SR A ~%‘EEE§ R e R 2
' A 7 H %% l !
BARK | “of NPTR, |a 42/%/% 2
{/F%Jﬁ:A\% E:/‘ T~ — W}
MO —
B2, 157 VILER (A0 B) e T
Fig. 1  Configuration and composition of the machinery.
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Photo 1  The appearance of developed system.
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Fig. 2 - The block diagram of the safe confirmation system.
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Fig. 3 - Control logic of the safe confirmation system.
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