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3 SIL

Safety Integrity Level integrity
integrity
1 "1f you have integrity, you are honest and firm in your moral
principles."”
SIL
integrity
SIL

safety level

JIS integrity
JIS IEC
61508
SIL
2
IEC 61508
integrity
SIL
MI
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IEC 61508
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D
2007 5 21
2)
25
3)
25
4)

2

2006

3

2007

2007

http://ww4_jnes.go. jp/katsudou/seika/2006/kikaku/07kihi-0005.pdf
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DATABASE
4

HAZOP
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Software
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HAZOP
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SAFETY CASE
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@

©)

©)
iy

http://ww._mlit.go.jp/jidosha/carinf/rcl/recall_html
2) 2007 10 12

http://sankei.jp.msn.com/affairs/disaster/071012/dst0710120736001-n
1._htm
3) IPA-SEC (€)) 2008 3
4)IPA-SEC @) 2009 3
5) Assurance and Safety Case Environment ASCE™ Adelard LLP.
http://ww.adelard.com/web/index.html
6)F.Redmill, M_Chudleigh and J.Catmur, ““System Safety; HAZOP and Software HAZOP”~,
John Wiley and Son, 1999.
TIN.L. Rossing, et al., ““A Goal Based Methodology for HAZOP Analysis””, Proceeding
of Joint International Symposium of 1SSNP2008/CSEPC2008/1SOFEC2008, Harbin, China,
Vol.2, pp.3-10, 2008.
8)A.Gofuku and A.Ohara, ““Fault Tree Analysis of Chemical Plants based on Multi-Level
Flow  Modeling””, Proceeding of  Joint International Symposium  of
I SSNP2008/CSEPC2008/ I SOFEC2008, Harbin, China, Vol.2, pp-3-10, 2008.
9)
http://www.meti.go.jp/policy/it_policy/keiyaku/
10) (PDF )
http://www.meti.go.jp/policy/it_policy/keiyaku/model_keiyakusyo.pdf
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PLC

RTOS

8.1

8.2

PLC

RTOS
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8.3 SIL3

/
1 Green Hills Software/ INTEGRITY RTOS
2 ETAS/ ASCET
3 Wind River/ VxWorks RTOS
4 PLC
NE1A-SCPU
5 PLC
GI9SX
6
SL-V
7 SC PLC
8 KOSTAC Safety Az-Cl1 PLC
9 ST4
10 | Esterel Technologies/ SCADE Suite
11 JTEKT TOYOPUC-PCS PLC
12
13 AS-i AS-Interface Safety at Work
14 Preventa XPS MC PLC
15 MELSEC safety | PLC
16 Rockwell Automation/ GuardPLC PLC
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SIL3

INTEGRITY

RTOS

() 200ns

POSIX VxWorks paI1TRON AP1
° MULTI

X86 ARM OMAP

SIL3 DO-178B A

2006 6

Twv

Green Hills Software

http://www.ghs.com/

http://www.adac.co. jp/

http://www.adac.co. jp/products/integrity/details/page0l.html

®
FA
® SIL
® SCADE
®
Exida
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SIL3 2

ASCET

® ASCET ECU

® ASCET-SE
ECU
AUTOSAR
MATLAB/Simulink UML
® XML

() NEC Motorola Infineon
Tl
° MISRA-C SIL3

SIL3

TUV

ETAS
http://www.etas.com/ja/about etas.php

ECU 2004
AUTOSAR

http://www.etas.com/ja/index.php

http://www.etas.con/ja/products/ascet software products.php

® 1997
ECU
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SIL3 3

VxWorks

RTOS

o
) API VxWorks/Cert
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SIL3 DO-178B A

Wind River

http://www.windriver.com/

http://www.windriver.con/japan/

http://www.windriver.com/japan/products/vxworks/index.html
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SIL3 4
NE1A-SCPU
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o
() DeviceNet DeviceNet

Safety 8.3
e 1 12 16

16
® 1/0 16 32
o

DeviceNet

SIL3 15013849-1 4
TUV

http://www.omron.co. jp/r d/index.html
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DST1-1D12SL-1: 9

20

http://www.fa.omron.co. jp/product/family/1625/index p.html

http://www.fa.omron.co. jp/product/family/1626/index p.html

PLC

DeviceNet
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DeviceNet

170
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8.3 DeviceNet Safety
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PLC
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SIL3 15013849-1 4
Twv

http://www.omron.co. jp/r d/index.html

http://www.fa.omron.co. jp/index.html

G9SX-AD322-T15-RT: 47,000

http://www.fa.omron.co. jp/product/family/1524/index p.html
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SL-V
[ ]
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/ | ® 1P65
° 1P67/65
SIL3 1S013849-1 4 PlLe
2007 3
Twv

http://www.keyence.co. jp/index. jsp

65,000

2007 3

http://www.keyence.co. jp/switch/safety/sl v/index.jsp
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PLC
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SIL3 15013849-1 4 PlLe

2007 8
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SIL3 8

KOSTAC Safety AZ-Cl

PLC
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1/F

DC24V 2A
0-55
° 30-85% RH

~
e o | o

SIL3 15013849-1 PLe

2008

Twv
BGIA

http://www. jtekt.co. jp/index.html

http://www.koyoele.co. jp/

2009 3

Tel 042-349-7700 Fax 042-345-7994

mail info@koyoele.co.jp
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SIL3 9
ST4
® |ED 1 15m
1 6
° 3
SIL3 15013849-1 4 PlLe

http://sunx. jp/japanese/company/profile/technology.html

FA

http://sunx. jp/index.html

° : 19,800
[ : 39,800

http://sunx. jp/japanese/products/safety/st4/index.html
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SIL3 10

SCADE Suite

) SysML/UML
® SCADE /
o
C
[
/ 0S Windows XP Windows VISTA
SIL3/ EN-50128 SIL4 D0-178B A
2008 11 SCADE6.0
TUV

Esterel Technologies

http://www.esterel-technologies.com/

http:://www.cdaj.co.jp/

450

http://www.cdaj.co. jp/product/070000scade/index.html

[ ]
° DO-178B
A IEC-61508/EN-50128
MISRA-C ANSI-C
® RTOS INTEGROTY VxWorks
[ ]
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SIL3 11

TOYOPUC-PCS

PLC

SIN
1/F

DC24V 2.5A
0-50
° 30-85% RH

~
e o | o

SIL3 15013849-1 PLe
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Twv
BGIA

http://www. jtekt.co. jp/index.html

0566-25-5140
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182




SIL3

12

® |EC61508

8.4

0S Windows2000/XP Professional

http://ww3.toshiba.co. jp/tst/

http://ww3.toshiba.co. jp/tst/product/anshintaro.htm

183




VIRDITPRRES ATV (VFETIV) DEERERET
NANT S 771 ZADBRRRFHEZITVET .

o YIRS T PRIRS A IY AL (VEEFIL) g%ﬁ?ﬁiﬁm

-
__,...---""" # (EEAT -1 AL T P AT 5F e
-
— P o [
1 1 LT A

B 2 iR ETER R
@ 3RS E
Sa TH— Al AOISTY
3 T T
o = e
e Ipa L e[
e TRHTIR
 FHIEE
2 PEN L LN
sh M AECER
EY 4 SL—Z20k0E
Y 5 ANt LIAmRE
Y & MR
@ TR IR ER
Ta iR IS
@ T EERFE wl
5 | 2l

B
A0 MEEE
L]

-
-
-
- ~——
-
™
-

Y- WEINE
[T

- au
- au2
4 S
-&- aLa

TOPPERSZOYxZMCHI3DRTOSEEBEZFIL L7 OFHIEH
FYRIBHEAS -SELER. (F) Jrv ik () U= -5

8.4

184



SIL3 13

AS-Interface Safety at Work

) AS-i
o AS-i
40ms
® AS-i
8.5

/ | ®

°

SIL3 15013849-1 4

2006 1999

TUvV TUV

BGIA

AS-International Association

http://www.as-interface.net

AS-Interface 1EC62026-2 AS-Interface

AS-i

AS-i
IDEC
http://www.as-i.jp/
2006
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SAFETY AT WORK

AS-i

AS-i

8.5 AS-i
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SIL3 14

Preventa XPS MC

PLC

o 30

o CANopen Profibus Modbus

/ Windows

SIL3 15013849-1 4

2005 1

Twv

http://www.schneider-electric.co. jp/index.html

http://www.fujielectric.co. jp/fcs/jpn/index.html

171,000 277,000

2007 12

URL:
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SIL3 15

MELSEC Safety

PLC

MELSEC
MELSEC-QS
CC-Link Safety
8.6

OFF

4 64

MELSEC PC GX Developer

PC

SIL3

1S013849-1 PLe

2008 3

TUV

http://www.mitsubishielectric.co. jp/corporate/tech/index.html

http://wwf2._mitsubishielectric.co.jp/plcqg/safety/index j.htm

URL:

http://www.mitsubishielectric.co. jp/business/industry/equipment/index.html
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MELSEC

==

’ Ethernet CC-Link

MELSEC Safety

MELSEC-QS

| CC-Link Safety

GX Developer

8.6 MELSEC Safety
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SIL3 16

GuardPLC

PLC

o 170

) Windows

SIL3

Rockwell Automation

http://www.automation.rockwell.com/

http://www.automation.rockwell.co. jp/

http://www.automation.rockwell.co. jp/applications/gs/ap/gsjp.nsf/pages/GuardPLC
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SIL3
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JASA JASA 201

2009 3
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ISMS
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JASA 201
77 76 37.8%
2009 1 6 31
1SMS
JASA
100%
81.61%
100% 80
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ISWis 70 92.1%
| 64 84.2%
76 1 100.0%
62 81.6%
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40 50

1. 21 27.6%
2. 10 13.2%
3. 33 43.4%
4. 39 . 51.3%
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6. 33 43.4%
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8. 2 2.6%
9. 18| 23.74
10. 13 17.1%
11. 32 42.1%
12. 5| 6.6%
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ISMS
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12 15.8%

195




ISMS

JASA ISMS
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4.1% 146
18.3% 11 50
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