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System Description

Qualitative Risk Assessment
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Plant layout
Process description

STEP1
System Description

PDF and P&ID
Equipment design

Understand operation of system

Experience

STEP 2
Hazard Identification

Historical record -
HAZOP, FMEA

Identification of top event

STEP3
Construction of Fault Tree

Development failure logic
Use “and” & “or” gates
Proceed down to basic events

Computer codes

Qualitative Examination of Structure

STEP4

for large fault tree

Minimal cut set analysis
Insight into all failure modes
Qualitative ranking of importance

Reliability data for
- components

STEP S5 Optional Step
Quantitative Evaluation of Fault Tree Further Quantification

- operator response L
Computer codes
for large faults tree

Importance analysis
Sensitivity

Top event frequency
Boolean or gate-by-gate approach

a2l 2 FTA Flow Chart

FTAE 337 flsiAde b3 &0 874
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o FTAH/ANZE Yol gl RE £ 3, g83 HAHE L FH 35 wig
o AA FAHY EF did FAIL HR

e PFD / P&ID ¥ #x HAA

e Failure / Reliability / Human Error Data
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e HE 2-44 o8 FAHH s

5) Minimal Cut-set
AND gate®19+ o] Fo}z
238k 2ot} Cut-set2

5
T
28 d= ®

3t} 2] Basic event®A Top
AR} FT Foc 2 AEE £ Q)

<Fp=XF; or Pp=XP, >

- Fr (or Pr) = Frequency (or Probability) of the top event

- G = Cut set number I

F (or P.) = Frequency (or Probability) of the cut set G

- Cut set 2% = cut set frequency / top event frequency *100
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Steam / Water System Hiovedown

Flue Gas

Air & Fuel
Furnace Tube
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a2l 3 Diagram of Boiler
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B Frequency

e (% %/yean)

B1 |Failure of Slag Removal Sys. 1.10e-001
B2 |Failure of attemperator 1.40e-003
B3 |Failure of house service water sys. 1.60e-004
B4 |Loss of control air sys. 2.90e-006
B5 |Balance of plant failure 1.70e-003
B6 |(Boiler stop V/V failure 1.55e-004
B7 |(Boiler safety relief V/V failure 1.57e-004
B8 |Furnace tube loss of function 7.44e-002
B9 |Furnace structure loss of function 1.95e-003
B10 |Air heat loss of function Div.-A 3.12e-004
B11 |Loss of Electric power : Breaker failure : Div.-A 4.95e-005
B12 |Air heater loss of function Div.-B 3.12e-004
B13 |Loss of Electric power : Breaker failure : Div.-B 4.95e-005
B14 |Group 8 sootblower loss of function 4.00e-004
B15 |Group 3 sootblower loss of function 1.76e-002
B16 |Group 6 sootblower loss of function 2.40e-004
B17 |Group 2 sootblower loss of function 5.28e-002
B18 |Group 5 sootblower loss of function 2.24e-003
B19 |Group 4 sootblower loss of function 7.36e-004
B20 |Loss of sootblower air 1.76e-003

Table 1 Zx| I &E Data
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