




www.qdhse.com

PROCESS SAFETY MANAGEMENT PSMPROCESS SAFETY MANAGEMENT PSM

PSM
PSM Process Safety Management —

PSM

PSM

1984
Flixborough 1974

Piper Alpha 1998
H2S 2003

2005
2010
2013

PSM



www.qdhse.com

HAZARD AND OPERABILITY ANALYSIS (HAZOP )HAZARD AND OPERABILITY ANALYSIS (HAZOP )

HAZOP
HAZOP Hazard and Operability Analysis ——“

HAZOP

HAZOP
HAZOP HAZOPHAZOP HAZOP
HAZOP HAZOP

HAZOP
HAZOP

HAZOP
HAZOP

HAZOPHAZOP
HAZOP HAZOP

HAZOP

HAZOP

HAZOPHAZOP
HAZOP + SIL (& LOPA)-------

HAZOP+OPS --------

HAZOP+PSM -------



www.qdhse.com

SAFETY INTEGRITY LEVELSAFETY INTEGRITY LEVEL
SIL

SIS

(SIL)

SIL ?

IEC61508 IEC61511
SIL

SIL

SIL

8%8%



…the right people for the right technology

SIL

SIL SIL PFD RRFSIL
SIL ,

/

SIL
/ FTA/ETA

Risk Matrix
Risk Graph
LOPA

SIL

PFD

SIL

SIL

SIL



www.qdhse.com

QUANTITATIVE RISK ASSESSMENT QRAQUANTITATIVE RISK ASSESSMENT QRA

QRA

FEA



www.qdhse.com

OPERATIONS PROCESS SAFETY (OPS)OPERATIONS PROCESS SAFETY (OPS)

OPS

(OPS)

OPS

OPS

HAZOP SIL

OPS

HAZOP/SIL OPS



…the right people for the right technology

OPS

+

OPS



www.qdhse.com

PROCESS SAFETY MANAGEMENT AUDIT SYSTEMPROCESS SAFETY MANAGEMENT AUDIT SYSTEM

(PSMAS)

1 2 3 4 5 6 7 8 9 10

(%) 10 15 20 25 30 35 40 50 60 70

(%) 20 30 40 50 60 70 70 80 80 90

15
15

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10



www.qdhse.com

HSE QUANTITATIVE AUDIT SYSTEM HSEQASHSE QUANTITATIVE AUDIT SYSTEM HSEQAS

HSE

HSEQAS: HSE

HSEQAS
HSEQAS

HSEQAS 15 119
645

HSEQAS

HSEQAS
•
•
•

1.

2.
3.
4.
5.
6

•
•
•
•
•
•

6.

7.
8.
9.
10.

11.
12.

13.
14.

15.

6 7 8 9 101 2 3 4 5




