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Risk Analysis and Safety Integrity Level Analysis Services for Plants, Machinery, and Equipment

EAE R KK Bk #i5l =
W SAKUMA Akira Il YONEKI Shinya M KUSHIBIKI Takeshi

KEEZ LB IEC 61508 (HRESIZLERERIE61508) DFIEICKD, TS5V MEMEREDRETIICBVTURY
R—ADEZFNREL, URIRROERRHNHEAICEDIAD TS,

R2l&, BFNTSY FCREBEDH HiELRRBNR TR MEEFRA LT, 752 MPEmERREODO Y 2RI AMEFLTI(C
KEZERBNDOESXEEFZRHELTHD, BREROREEHEEOFTHP, BEREABTERINIREEKE
(SIL : Safety Integrity Level) DESHEZ{T>TL\D,

Following the establishment of the IEC 61508 international functional safety standard by the International Electrotechnical Commission,
risk analysis has become obligatory and risk-based management has been expanding in the design of plants, machinery, and equipment.

Toshiba provides risk analysis and support services for plants, machinery, and equipment to ensure conformity with the functional safety
standard, applying probabilistic safety assessment techniques developed for nuclear power plants.  We also provide estimations of the fre-
quency of hazardous events and the safety integrity level (SIL) in accordance with the requirements of the functional safety standard.
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HAZOP X FMEA (Failure Mode and Effect Analysis)
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Examples of hazard and operability study (HAZOP) and failure mode
and effect analysis (FMEA)
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Examples of event tree analysis (ETA) and fault tree analysis (FTA)
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LOPA : Layer Of Protection Analysis
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Steps in SIL assessment
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Example of risk graph: Attachment D to IEC 61508-5
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Example of probability of failure on demand (PFD) calculation with
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