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T Frequency Failure

Data Base

(time per year)

Ratio

Frequency
Failure Data Base

(time per year)

Smiih and Warwick (1981)

Less, 1883; King .1990

E] . .
MY 2 ILO (International Labor Organization, Major Hazard Conlrol). 1998

Power Failure (PEA) 10 Pressure vessels (general) 0.026
Limil swilch failure 1% 10" Pressure vessels (high slandard) 256 x 10° B
Level switch failure 82x10° Pipes 1.71x ‘!0'J
Operalor Error 1T x 1073 Pipe joinls 4.27 x 10'J
Pressure conlrol faull 1x10" Gaskels 427 ¢ 10"
Solenoid valve fail to close 1x 10'3 Bellows 0.043
Level alarm failure 8.2x10° Diaphragms (melal) 7 0.043
Vent Gas failure 2x 107 Diaphragms (rubber) 0.068 N

mer-unil pipe (general) 3.5x 10'7 L}nions 3.42 x 10>3
Emergency gen. Faull 1x ‘lDAS Hoses {heavily siressed) 0.542
Mechanical failure . 7x 10':] Hoses (lighlly slressed) 0.0342
P. Trip signal 0.200 or 5.4 % 10™'p¢ Ralief valves (leakage) 0.017

| No immediate ignition 0.5/ or 1.4 x 1071¢ | Relief valves (blockage) 427 x 10"
Immediale ignition 0.9386 ) Valves (hand-operaled) ) 0.128
Sudden Wealher Change 1x10” Valves (ball) ) 427 x 10"
Third Parly Error 1x10° Seals {rolaling) 0.0598

Seals (sliding) 0.0256

—— ST 3
Impulse lines (blocked or leaking) f 0.09 Seals (“o” ring) 1.708 x 10~
Pressure switch II 0.13 Filters (blockage) 8.544 x 10°
Cable (fraclured or severed) WM Filters (leakage) _;85744 x10° o ‘
Loss of electric powe; Sleam | 0.05 Pins 0.128
shut-off system Tu(s 1.708 x 107
Relay (cornplete with wire) 0.08 Bolls 1708 x 10"
Sulenoid valve 0.30 winlating (all types) 9.398 x 10”
I nss af eleriric power 0.06 Pressure-indicaling controller Ty

I -
Trip valve 0.25 Pressure-recavery controller

bir Supply line (blocl, broien) 0.02 "#Sow—mdicaling controller -
Loss of air supply 1 0.02 ~m(%mding controller

| P attopston | Levrdeaing o
Relay. elc., as above 0.08 Level-recording canlrc

gpr’eSSkVH‘b\ relief val\/;i Jﬁ&uiv\),()Z - 77‘ ;mu;—rmu ,-\H',chd’(lff}g «1nrnirru|1<;r
Flame»iailrure deleclor 1.69 4' Tempernllnn‘(e~re::;;rc_li:;(jm ;miwimhvegri Teip | 199
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Centrifugal Pump, Single seal 6x10” 5x10" 1x10"

Centrifugal Pump, Double seal 6510 5x10" 1x10" -
Column 8x10" 2x10" 2x10” 6x10"
Compressor, Centrifugal 1x10° 1x10" -
Compressor, Reciprocating - 6><1O-3 6><1O'4 -
Heat Exchanger, Shell 4x10” 1x10" 1x10" 6x10°
Heat Exchanger, Tube Side 4x10” 1x10" 1x10" 6x10°
Piping, 0.75 inch diameter, per ft 1x10° ; - 3x10"
Piping, 1 inch diameter, per ft 5><'SO_[3 - - 5)('?(17
Piping, 2 inch diameter, per fi 3x10" , - 6x10"
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Piping, 6 inch diameter, per ft 4x10" 4x10" - 8x10"
Piping, 8 inch diameter, per ft 3x10" 3x10” 8x10" Bx10"
Piping, 10 inch diameter, per ft 2x10" 3x10” 8x10" 2x10"
Piping, 12 inch diameter, per ft 1x10” 3x10" 3x10" 2x10"
Piping, 16 inch diameter, per ft 1x107 2x40" 2x10°" 210"
Piping, >16 inch diameter, per ft 6x10° 2x10” 2x10" 1%10”
Pressure Vessels 410" 1x10" 1x10" 6x10"
Reactor ix10” 3x10" 3x10° 9x10°
Reciprocating  Purmps  Atmospheric 0.7 0.01 0.001 0.001
Storage Tank 4x10” 110" 1 %10° 2x10°
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