APPENDIX 9B

RISK ASSESSMENT FOR MA TAU KOK GASWORKS
- SAFETI PARAMETERS




Default at nospheric tenperature

298

Def aul t at mospheric pressure

101325

Rel ative humidity

75

Def aul t surface roughness paraneter
Default surface tenperature

0. 33
293

At mospheric nol ecul ar wei ght

28. 966

At mospheric specific heat at constant pressure_ 1004

Nunber of wi nd directions

16

Pi pe roughness

0. 0457

Excess Fl ow Val ve vel ocity head | osses
Non- Return Val ve vel ocity head | osses
Shut - O f Val ve velocity head | osses

Frequency of bends

Frequency of couplings

Frequency of junctions

Upper vol unme change limt/step

Lower vol ume change limt/step

= o
(6]

M ni mum RV di aneter ratio

Rel i ef valve safety factor

Critical pressure greater than flow phase
Default line length

.2
. 34474

o

Default Liquid Fraction

Def aul t vol une changes

Maxi mum r el ease durati on

M ni mum t enper ature al | owed

Maxi mum t enper ature al | owed

Maxi mum pressure al | owed

Maxi mum | i qui d head al | owed

Maxi mum r el ease velocity

Range of rel ease angl es

M ni num drop size all owed

Maxi mum drop size al | owed

BLEVE radi ation |level 1

BLEVE radi ati on | evel 2

BLEVE radi ati on | evel 3

Jet flanme radi ation | eve

Jet flame radi ation | eve

Jet flanme radi ation | eve

Pool fire radiation | eve

Pool fire radiation | eve

WNEFP,WN P

Pool fire radiation | eve

LFL fraction to finish

Ef fect radi ation | evel

Radi ati on total dose

Maxi mum SEP for a BLEVE

Maxi mum SEP for a Jet fl anme

Expl osi on efficiency

Expl osi on overpressure level 1

Expl osi on overpressure |level 2

Expl osi on overpressure |level 3

M ni num expl osi ve nmass

Expl osi on | ocation criterion

Venting equation constant

Bl ast danage coefficient: heavy damage
Bl ast danage coefficient: |ight damage
Bund mi ni num t hi ckness

Bund thermal conductivity

Bund roughness factor

Bund thermal diffusivity (per second)
Sol ar radiation flux

Continuous Critical Whber nunber

Print | evel

Flamm : height for calculation of effects
Flamm : result grid step in X-direction

Toxi cs: height for calculation of effects
Toxics: results grid step in X-direction
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Toxics: result grid step in Y-direction 2.5 m
At mospheric tenp and pressure profile 3

Wnd speed profile 2

Tenperature reference height (m 10 m
Wnd speed reference height (m 10 m
Cut-of f height for w nd speed profile (n) m
M ni mumintegration step size (distance) 0. 001 m
Maxi mum i ntegrati on step size (distance) 10 m
M nimumintegrati on step size (tine) 0.1 S
Maxi mum i ntegration step size (tine) 10 S
Maxi mum Di stance for Di spersion 1000 m
M ni mum rel ease velocity for cont. rel ease 0.1 ns
Def ault m ni num rel ease hei ght 0 m
Maxi mum hei ght for di spersion 1000 m
Toxi cs: mininum probability of death 0. 001

Dropl et evaporati on thernodynam cs nodel 2

Fl ammabl e nass cal cul ati on net hod 2

Treatment of top of mixing |ayer 1

Quasi -i nstant aneous transition paraneter 0.8

Mul ti - conponent toxic cal cul ation mnethod 1

Accuracy for integration of dispersion 0. 001

Accuracy for droplet integration 0. 001

Tur bul ent Schmi dt nunber 1.4

Jet entrainnent coefficient alphal 0.11

Jet entrainnent coefficient alpha2 0. 26

Dense cl oud paraneter al pha (continuous) 1.6

Dense cl oud paraneter beta (continuous) 0. 015

Dense cl oud paraneter ganma (continuous) 0. 05

Dense cl oud paraneter k (continuous) 0. 15

Dense cl oud paraneter al pha (instant) 1

Dense cl oud paraneter beta (instant) 0. 015

Dense cl oud paraneter ganma (instant) 0.3

Dense cl oud paraneter k (instantaneous) 1.2

Passi ve entrai nment coefficient (contin) 0. 85

Passi ve entrai nment coefficient (instant) 0. 65

Rati o i nstant aneous/ conti nuous si gma-y 1

Rati o i nstant aneous/ conti nuous si gna-z 1

Drag coefficient between plunme and air 0.15

Drag coefficient between plunme and ground 1.5

| npact paraneter - plune/ground 0.8

| npact paraneter - plune/top of mixing layer 1

Base averaging tine 10 S
Expansi on zone | ength/source dianmeter ratio 0.01

Toxics: cut-off rate for pool evaporation 0. 001 kg/ s
Hei ght for concentration out put 1 m
Flamm : cut-off rate for pool evaporation 0.1 kg/ s
Fl amm : accuracy of flanmmabl e nmass cal c 0. 001

M ni mum vap fract for convection fromground _ 0.0015 fraction
Dr op/ expansi on velocity for inst. release 0.8 ns
M ni mum cl oud depth 0.02 m
Def ault bund hei ght 3 m
Duration for jet fire averagi ng 20 S
Time to BLEVE 20 S
Expansi on energy cutoff for droplet angle 690 J/ 2
Flamm : inclination Vari abl e

Flamm : angl e of inclination 0 degree
Dense cl oud paraneter beta (pool vaporisation) 0.015

Pool vaporisation entrai nnent paraneter 1.5

Di stance nultiple for full passive entrainnent_ 2

Density tol erance for cloud buoyancy 0. 005
Calculate jet fire? Yes

Aut ormatic setting of Inpact calculation grid__ Yes

| mpact Calculation Gid: Lower X limt 36000

| mpact Cal culation Gid: Upper X limt 40000

| npact Calculation Gid: Lower Y limt 18000

I mpact Cal culation Gid: Upper Y limt 22000
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M ni mrum case frequency consi dered le-012
M ni mum event probability considered le-012
Fracti on popul ati on outdoors, F-N 0.2
Fracti on popul ati on outdoors, night, F-N 0. 05
Fracti on popul ati on outdoors, risk 0.1
Fracti on popul ati on outdoors, night, risk 0.1
Fraction out killed by explosion Rl 0.75
Fraction in killed by explosion Rl 1
Fraction out killed by explosion Rl-2 0.25
Fraction in killed by explosion Rl1-2 0.5
Fraction out killed by flash fire 1
Fraction in killed by flash fire 0.2
Fraction out killed by BLEVE 1
Fraction in killed by BLEVE 0.5
Fraction out killed by jet flane 1
Fraction in killed by jet flane 0.25
Fraction out killed by pool fire 0.5
Fraction in killed by pool fire 0.1
Fraction out killed by toxics 1
Fraction in killed by toxics 0.

0.

Pop onega factor (per person)

o
o
o
o

No sub-squares across ellipse in flanm inmpct__ 4
Max times to subdivide a square in flamm inpct2
Mul tiplying factor for toxic F-N spread 2
Probability of BLEVE 1
Probability of fire 0. 25
Route la true jet. conb jet horiz. fraction 0.5
Route la true jet. prob. horiz. ignition 0.5
Route la true jet. prob. horiz. jet fire 0.9
Route la true jet. prob. horiz. explosion 0.1
Route la true jet. prob. vertical ignition 0.5
Route la true jet. prob. vertical jet fire 0.9
Route la true jet. prob. vertical explosion 0.1
Route 3a true jet. conb jet horiz. fraction 0.5
Route 3a true jet. prob. horiz. ignition 0.5
Route 3a true jet. prob. horiz. jet fire 0.9
Route 3a true jet. prob. horiz. explosion 0.1
Route 3a true jet. prob. vertical ignition 0.5
Route 3a true jet. prob. vertical jet fire 0.9
Route 3a true jet. prob. vertical explosion 0.1
Route 1b probability of delayed flash fire 0.9
Route 1b probability of del ayed expl osion 0.1
Route 2 probability of delayed flash fire 0.9
Route 2 probability of delayed expl osion 0.1
Route 3b probability of delayed flash fire 0.9
Rout e 3b probability of delayed expl osion 0.1
Route 4 probability of delayed flash fire 0.9
Route 4 probability of delayed expl osion 0.1
Route 5 probability of imediate ignition 0.1
Route 5 probability of early pool fire 1
Route 5 probability of delayed pool fire 0.25
Route 5 probability of delayed flash fire 0.9
Route 5 probability of del ayed expl osion 0.1
Route 6 probability of imediate ignition 0.1
Route 6 probability of early pool fire 1
Route 6 probability of delayed pool fire 0.25
Route 6 probability of delayed flash fire 0.9
Route 6 probability of del ayed expl osion 0.1
Route 7 probability of imediate ignition 0.1
Route 7 probability of early pool fire 1
Route 7 probability of del ayed pool fire 0.25
Route 7 probability of delayed flash fire 0.9
Route 7 probability of delayed expl osion 0.1
Route 8 probability of imediate ignition 0.1
Route 8 probability of early pool fire 1
Route 8 probability of delayed flash fire 0.9
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Probability of toxic
contour |evel
contour |evel
contour |evel
contour |evel
contour |evel
contour |evel
contour |evel
contour |evel
contour |evel

1st Risk
2nd Ri sk
3rd Ri sk
4t h Ri sk
5th Ri sk
6th Ri sk
7th Ri sk
8th Risk
9th Risk

10th Ri sk contour

1st Risk
2nd Ri sk

del ayed expl osi on

i medi ate ignition
early pool fire

del ayed flash fire

del ayed expl osi on

i medi ate ignition
BLEVE

del ayed flash fire

del ayed expl osi on

i medi ate ignition
BLEVE

del ayed flash fire

del ayed expl osi on

i medi ate ignition
BLEVE

del ayed pool fire
del ayed flash fire

del ayed expl osi on
i mredi ate ignition
BLEVE

del ayed flash fire

del ayed expl osi on

i medi ate ignition
BLEVE

del ayed pool fire
del ayed flash fire

del ayed expl osi on
i mredi ate ignition
BLEVE

del ayed flash fire

del ayed expl osi on

i medi ate ignition
BLEVE

del ayed flash fire

del ayed expl osi on

i medi ate ignition
BLEVE

del ayed pool fire
del ayed flash fire

del ayed expl osi on
i mredi ate ignition
BLEVE

del ayed flash fire

del ayed expl osi on

i medi ate ignition
BLEVE

del ayed pool fire
del ayed flash fire

del ayed expl osi on
i mredi ate ignition
BLEVE

del ayed flash fire

del ayed expl osi on

| evel

contour Col or
contour Col or
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3rd Ri sk contour Col or Bl ack
4th R sk contour Col or Bl ack
5th Ri sk contour Col or Bl ack
6th Ri sk contour Col or Red
7th Ri sk contour Col or Bl ack
8th Ri sk contour Col or Bl ack
9th Ri sk contour Col or Bl ack
10th Ri sk contour Col or Bl ack
Li ne thickness for contours 3

Line type for contours (thickness =1 only) Solid
Mnimmrisk | evel le- 009
Display risk criteria lines Yes
Maxi mumrisk criteria |line 1

Maxi mumrisk criteria line 0. 001
Maxi mumrisk criteria line 1000
Maxi mumrisk criteria line 0. 0001
Mnimumrisk criteria line 1
Mnimumrisk criteria line le- 005
Mnimumrisk criteria line 1000
Mnimumrisk criteria line le- 006
Aver si on i ndex 1

per

per
per
per

per

yr

yr
yr
yr
yr



