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Performance analysis

Sour gas detection around wellhead area
(WHP#1 1.0%H2S 88.0%CH4)
edwin.choo@MSAsafety.com
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Performance analysis

The importance of early detection

The Safey Campony.

Early detection and mitigation help limit growth
of gas clouds with dangerous concentrations,
hence reduce the consequences of gas releases.
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Performance analysis

Risk reduction with FGS

Increasing Individual risks and societal concerns

The Safety Company

=— Risk without FGS
Unacceptable region

After initial FGS implementation
= Basic detection coverage

RR improvement

After gas mapping*
+ Improvement of detecton coverage
+ Optimization of detector quantiies
* Quantification of detection coverage and residual risk

RRimprovement
Tolerable region
| «~——— With utilization of better gas detection technology

= Higher detection and alarming probabilities
= Greater certainty of instrument functional and safety integrity

Final RR

* Gas mapping result is highly dependent on the assumptions
made for release and site conditions.

Broadly acceptable
region

Negligible risk

MSAsafety.com
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Common detector types The Sajety Company

EVENT TREE FOR GAS RELEASE

Gas Immediate  VaporCloud  LliquidRainout  Explosion Tor Outcome
Release Ignition Forms & Ignites & Ignition Oceurs Chemical
Yes Je
MSIR_UVIR
[ -
¥es
UGl
MSIR_UVIR !
Mo
Pool Fire
MSIR_UVIR
No
OPGD PGD Toxic Exposure
ULTRASONIC CONVENTIONAL  OPGD PGD

‘GAS DETECTION GAS DETECTION

Performance analysis

Detection coverage is the most significant influence on FGS effectiveness

0.9998

0.0002

0,500
etection coverage X F

Mitigation effectiven

Unmitigated

per year

times
4.00.07-20:
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Achieving an effective FGS while minimizing costs is an engineering challenge sty

OPEX
CAPEX Periodic
Maintenance
Detactor
Guantity Callbration
Gas

System
Hardwars  Sensor
Cabling & Replacements

allation

COST OF OWNERSHIP

‘Adustmants.
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Case study model The Safety Compony

The Sjety Company

x-axisview

1. Performance targets

y-axis view

x-axis view

y-axis view
y=21m x=21m
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Performance analysis Performance analysis

Zone grading to set performance targets et Zone grading & performance targets ety
) otada s A Typical grading definition

Zone | scenarioID
20 45 25 A Hydrocarbon processing, with high exposure

q | WIS | ag 10 05 20 05 30 1s 00 00 s a0 - B o bonp o e o der et eRposire
00 as as B c Hydrocarbon processing, with low exposure

The derived performance target for both flammable t NoFGS  Risk is tolerable without benefit of FGS

gas detection and toxic gas detection is 280%.

ecommended fire Recommended flammable gas . Recommended toxic gas
Ranking Ranking
tion co getection coverage detection coverage

Typical FGS performance targets

- Detector coverage | FGS safety availability

0.9 (Additional risk analysis required) 7.0 0.9 (Additionalrisk analysis required) 7.5 0.9 (Additional risk analysis required) A 0.90 0.95
<0 09 (based ona 10kW/m’ incipient <0 09 (for detecting a 5m diameter 0.9 (for detecting small releases of ife
A SOOI agefire) 20070 spherical gas clou 51075 hreatening toric gas hazards) B 0.80 090
5.0 98 (based on a SOKW/m' incipient <50 08 for detecting a 5m diameter <55 08 (for detecting smal releases of injury
B 20050 e fire) : 201050 herical gas cloud) 351055 |ovel toxic gas hazards) c 0.60 0.90
¢ o5to<p0 06 (basedonal00kW/m’incipient . 0.6 (fordetectinga 10mdiameter . 0.6 for detecting large releases of njury
stage fire) spherical gas cloud) level toxic gas hazards)
NoFGS <05 No detection is required <05 No detection is required s No detection is required
isafety.com p—— o MSAsafety.com
Performance analysis
TheSfety Compary The Sty Conpary
Gas release points modelled

2. Consequence modelling

Release rate due
P to flange failure
0001/year)

Total release rate
BE-3/year

©cHo02019 0 MSAsafety.com s cHoo 2019
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Performance analysis [MSA | Performance analysis

” P The ity Compo A — el e
Gas composition used in dispersion model s Input parameters used in dispersion model e

wailable Companent elected Components: 255 Ao . . X
Available Components: S5 Compronont Show Mass Apour, Material Material Sour gas mixture, WHP#1
Component Component otr amoune| o
r Specify volume inventory? No
Mass inventory 500 kg
Volume inventory 12.2689 m3
Material to track 1. Hydrogen Sulfide 2. Methane
Phase Specified condition Pressure/temperature
Temperature 35 degC
Al Pressure (gauge) 50 bar

Fluid state Vapor
Liquid mole fraction 0 fraction

\safety.com e cHo0 2019 5 MSAsafety.com

Performance analysis [MSA | Performance analysis
Discharge Results (after atmospheric expansion) et Leak hole size for assessment ety
e e fgate St p et [ B st Batac N Expart R I Untocts _=80% of leaks < 10mm _ = 20% of leaks > 10mm
Ike/s] [degc] fraction in [um] diameter [m] [m/s] O]
material
w
N
4 »
et Leak 5Smm  Category 2/B 0.165 100.744 0 0 0.015647 653.12 3021.79 R
release of [l
SOUTE®eak10mm Category2/B  0.662 100744 0 0 00312941 653.12 755.447 g
w
[+]
IS Hydeocaibon selease classiication systeat z
=
Release - Criteria @
Classification Definition Either or E
Winor Potential to cause serious Injury 1o personnel in | <1 kg <01 ks release g
the immediate vicinity, but no potential to released | rate and duration =
escalate or cause multiple fatalities <2min
Significant Potential to cause serious injury or fataity o release rates between 0.1 o 1
personnel within the local area and to escalate | kg/s lasting 210 5 min 0.0001
within that lacal area 1 100 1000
Major Potential to quickly impact out of >300kg | >1kgls release rate
causing serious injury o fatalities released | and duration >5 Smm 10mmHOLE DIAMETER (mm)
min

151 2006 (Chem]

MSAsafety.com
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S H,S gas threat zone size (5mm, 50bar release) Theseety gy
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H,S gas threat zone size (5Smm, 50bar release)
Autthumer 23504 .

Avesgingtime  Flammable 15755)

Cloud Max. Footprint
245

The Sefey Compory

Performance analysis

ek smm
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Performance analysis

5w m

CH, gas threat zone size (5mm, 50bar release)
Autthumter 25508 .

Avesgingtime Flammable (12752)

Cloud Max. Footprint
Lesk Smm 2478

The afety Compiry
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: The ity Compry
CH, gas threat zone size (5mm, SObar release)

T . Side View
hvrsiogime  Fanmable (18759 ey
e
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2.2 Dispersion plume 1.0%H2S 88.0%CH4

(10mm leak hole)
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Easpment
Heghtof et 2m 0275 pom (6558 m)
| E—— Categoy 738 121283 pom G757 )
ocng ] Catgry 313 @ 22133 pom (157576 i)
Skt // Catgory 18 0475 ppm O ARTS6 m)
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H,S gas threat zone size (10mm, 50bar release)
AN 23804 . Side View
Avegngtime  Fammable (375 Leak 10mm 2478
Easpment
Spacing 01 — Ctegoy 2788 10
P forthe [ Caregor 26,9 20 ppm
Gmthex = Gy 2@ 300m
Simenson | k
M S gas i, WP 1
Moo ack _ HYOROGEN SULFDE
Frogom Fruss
— |
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MSAsafety.com

H,S gas threat zone size (10mm, 50bar release)
At Hrber 23504 x Cloud Max, Footprint

Bveagingsme  Fommable (18755) Leak 10mm 2478

MSAsafety.com

The Sjety Campary

MSAsafety.com

The Soety Company

Equpment
Heietof et 2m — Cregory 28 © T0ppm (112582 m2)
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Performance analysis [MSA | Performance analysis
. The Safety Compony . The Sojety Company

CH, gas threat zone size (10mm, 50bar release) CH, gas threat zone size (10mm, 50bar release)
U - s view UG- . Cloud M. Fostprint
e — i o o8 0 57
- [-emmemamn BTy Lo [-emm s ey
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Performance analysis

Boundary gas detection

TheSfety ompory The ogety Compary

“Open-path detectors are the only practical option for boundary monitoring.”

Reference: optimization and assessment of effectiveness (HSEUK Research Report RR1123 2017)

3. Detector selections

©cH002019 = MSAsafety.com MSAsafety.com

Performance analysis [MSA | Performance analysis

Open area gas detection s Improving probability of detection with acoustic leak detectors

The Soety Company

“Dispersion in open areas resulting from momentum, evaporation or a combination of both may be subject to “Increasing the detection rate of leaks could be improved by networking the flammable gas detectors and
mixing from collisions and wind turbulence. For open areas, open-path gas detectors are generally better than acoustic (also known as ultrasonic) leak detectors and applying detection algorithms to the gas/leak detection
point detectors. They increase the probability of detection, i.e. have high coverage, and produce path-integrated system in addition to the use of a basic (e.g. low and high) alarm threshold on individual detectors.”

concentration measurements (i.e. measurement units of LFL.m) which is a better measure of risk for dispersed Reference: optimization and assessment of effectiveness (HSEUK Research Report RR1123 2017)
clouds. They also, crucially, offer the benefits of detecting gas anywhere along the line-of-sight, rather than
relying on air movement to carry the gas cloud to the detector, as with point gas detectors.”

d (UK AR1123 2017)

MSAsafety.com s oo 2019 » MSAsafety.com
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Combining detector types in protection layers

Detector type
Effective in detec

Gas leaks //

Dispersing plumes

The Sefey Compory

v
v Y

In line with HSE's RR1123 recommendations, MSA advocates the application
of different detection types in protection layers where ever possible.

Gas accumulations

MSAsafety.com

Performance analysis

Point detector mounting and layout

The afety Compiry

% i

Analysis elevation : 2.0m

MSAsafety.com

Performance analysis

Open-path detector mounting and layout

The Safety Company

Analysis elevation : 2.0m

MSAsafety.com

4. Gas detection coverage assessment

©cHoo 2019 Ed

Performance analysis

Point detector mounting and layout

Performance analysis

Open-path detector layout and mounting

10/10/2019

The Sjety Company

MSAsafety.com

The ogety Compary

MSAsafety

The Soety Company

MSAsafety.com
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Alarm thresholds applied in assessments i

@ s — Alarm threshold for Alarm threshold for
.5 § fene: 10%LFL plume 30%LFL plume

PGD-F 0-1LFL 0.1LFL 0.3LFL
0.2LFL.m

ELDS-F ©=a0m (minimurm alarm threshold)

OPGD-F 0-5LFL.m LoLtm

(minimum alarm threshold)

) Alarm threshold for Alarm threshold for
H,$ Gas detector Measuring range
10ppm plume 20ppm plume

PGD-T 0-100ppm 10ppm 20ppm

75ppm.m

ELDS-T (minimum alarm threshold)

0-250ppm.m

MSAsafety.com

The Safety Compary

4.1.1 H,S gas detection coverage assessment

(5mm leak, 10ppm plume)

ecHo02019 5
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10ppm H,S alarming with PGD-T ey gy

Geographic coverage Scenario coverage

100N voting
10ppm alarm threshold

Hazard Frequency (per year)

Hazard Frequency (per year)

TET 162 1E3 B4 IES TES 11 IE2 B3 1E4 1ES 1E6

MSAsafety.com

Performance

analysis

Geographic coverage vs. Scenario coverage

Parameter considered? Geographic m

Wind direction changes

Performance

Wind speed

Release directions

Rate of release / gas cloud size (L x W)

Concentration of gas cloud

Detectable concentration by detector

Percentage of release scenarios covered

Release frequency

Alarm threshold

Relative height of detector

Critical cloud size

Percentage of graded area covered

analysis

No
No
No
No
No
No

No

Unmitigated risk map

The Sojely Compary

MSAsafety.com

Scenario

5mm leak hole

2.0m release height

2.4m/s B wind

10ppm H,S plume

s
T

KENEXIS EFFIGY 101

Performance analysis

10ppm H,S alarming with ELDS-T
Geographic coverage

W s s Wesw
[

W o e W oan
- s a2t mew

Scenario coverage

The Soety Company

7 - i

. . . . .

e . . .

. . w e .
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Migated Roase Freauency =9.30:5
ool Rocasa Froauoncy = 1503
cenaro Coverage Facior =585

Migatod Rlease Freguentcy =06+
Fosiuel Rocasa Froquoncy = 1603
Sconaro Coverage Factor =00 %

Hazard Frequency (per year)

TET 162 1E3 B4 IES TES

Hazard Frequency (per year)

11 IE2 B3 1E4 1ES 1E6

MSAsafety.com

10/10/2019




The Sfety Compary

4.1.2 H,S gas detection coverage assessment

(5mm leak, 20ppm plume)

©cH002019

MSAsafety.com

Performance analysis
20ppm H,S alarming with PGD-T

TheSfety Compony
Geographic coverage

Scenario coverage

1ooN voting
20ppm alarm threshold

Migat Foase Froquoncy = 1.10:3
Fosiousi Roeasa Froquency =480
scenario Coverage Factor =69 %

MSAsafety.com

The Safety Company

4.1.3 H,S gas detection coverage assessment

(10mm leak, 10ppm plume)

ecHo02019

MSAsafety.com

Performance analysis
Unmitigated risk map

Scenario

5mm leak hole

2.0m release height
2.4m/s B wind
20ppm H,S plume

KENEXIS EFFIGY 101

= 2 [ e p—
e ==

MSAsafety.com

Performance analysis
20ppm H,S alarming with ELDS-T

The Sty Compary
Geographic coverage Scenario coverage
ooN Vo 6oN'Vo
" S V. Vo
. . . . .
i n %
e T i, YT
e e e . . . . .
. bR e e . . a bt e
I AN A -
- =

[Migatod Roioase Froguency = 504
FosiuslRecasa Froquoncy = 1103
sconar Coverage Factor =315 %

Hazard Frequency (per year)
T G2 13 TE4 TES 166

Rosidua Felaase Froquency = 153
conaro Coverage Factor =36 %

Hazard Frequency (per year)
11 B2 B3 1E4 1ES 166

‘ [ ‘

MSAsafety.com

Performance analysis

Unmitigated risk map
[ = T

Scenario

10mm leak hole

2.0m release height
2.4m/s B wind

10ppm H,S plume

[~ KENEXIS EFFIGY a101
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10ppm H,S alarming with PGD-T
Geographic coverage

The Sefey Compory

Scenario coverage

deehwoting
10ppm alarm threshold

igats Ruiase Froguency = 1.50:3
Fosicusi Recase Froquency =0.46-5
scenario Coverage Factor =84.1 %

Megated Roase Froauen
Residun Rlsasa Frequenc
|Sconart Coverage Factor = 54.3%

Hazard Frequency (per year) Hazard Frequency (per year)

TET 162 1E3 B4 IES TES

11 B2 B3 164 1ES 1E6

The Safety Compary

4.1.4 H,S gas detection coverage assessmen

(10mm leak, 20ppm plume)

ecHo02019

Performance analysis

s MSAsafety.com

20ppm H,S alarming with PGD-T
Geographic coverage

The Safety Company

Scenario coverage

100N voting
20ppm alarm threshold

Hazard Frequency (per year)

Hazard Frequency (per year)

TET 162 1E3 B4 IES TES 11 IE2 B3 1E4 1ES 1E6

MSAsafety.com
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10ppm H,S alarming with ELDS-T
Geographic coverage

Scenario coverage

The Sojely Compary

Migatos Rooaso Froguency =470.4
ool Reeasa Freauoney = 1.10-3

(Gas Fskase Fequertcy = 1663
sconar Covorage Factor =293 %

Sconar Covorage Factor =58 %

Hazard Frequency (per year) Hazard Frequency (per year)

TET 162 1E3 B4 IES TES TE1 162 163 164 1ES 166

Performance analysis

Unmitigated risk map

) e T

[
|
l
|

Scenario

10mm leak hole

2.0m release height

2.4m/s B wind

20ppm H,S plume

KENEXIS EFFIGY 101

Performance analysis

20ppm H,S alarming with ELDS-T
Geographic coverage

The Soety Company

Scenario coverage

100N votin’

75ppm.m alarm threshold

Rescual Roeasa Frecuency =7.70-4
scenar Coverage Factor =51.7%

e reomeeaerr 0504 ‘

Scenar Coverage Factor = 257 % ‘

Hazard Frequency (per year)

Hazard Frequency (per year)

TET 162 1E3 B4 IES TES 11 IE2 B3 1E4 1ES 1E6

MSAsafety.com

10/10/2019



The Sfety Compary

4.1.5 H,S gas detection coverage assessment

(Summary)

MSAsafety.com

©cH002019 o

The Safety Compary

4.2.1 CH, gas detection coverage assessment

(5mm, 10%LFL plume)

©cHo02019 o MSAsafety.com

Performance analysis
10%LFL CH, alarming with PGD-F
Geographic coverage Scenario coverage

The Safety Company

100N voting 200N voting

10%LFL alarm threshold 10%LFL al;

LI oiw W omaw

asen Freqer sed
LI e W uew | Scenario Coverage Factor =517 % | Scenario Coverage Factor =7.2%
aasac

[ max W Hazard Frequency (per year) Hazard Frequency (per year)

TET 162 1E3 B4 IES TES 11 IE2 B3 1E4 1ES 1E6

MSAsafety.com
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H,S detection probability summary

100N alarming 200N alarming
Sour gas composition Solution (Setpoint) Quantity Leak size
5mm 6%
15

The Sojely Compary

89% 70% 22%
PGD-T (20ppm)
10mm 89% 83% 6% 34%
1%H,S smm 89% 74% 6% 25%
PGD-T (10ppm) 15
10mm 89% 94% 6% 54%
88.0%CH,
5mm 100% 32% 81% 4%
ELDS-T (75ppm.m) * 06
@50barg 10mm 100% 52% 81% 24%
5mm 100% 5% 81% 0%
ELDS-T (75ppm.m) 2 06
10mm 100% 29% 81% 6%
*Alarming probability calculations assume a 20ppm plume. ‘ming pr assume 10ppm plume

Performance analysis IMSA|

Unmitigated risk map

Scenario

= Smm leak hole
= 2.0m release height
= 2.4m/s B wind

= 10%LFL CH, plume

TR T

S e e
sl B Wi

KENEXIS EFFIGY 101

Performance analysis
0.2LFL.m CH, alarming with ELDS-F
Geographic coverage

The Soety Company

Scenario coverage

1ooN voting 200N voting
0.20Ft'm alarm threshold 0.2LFL.m alagm thre

|Sconari Coverage Factor =

sconarc Coverage Factor = 46:3 % ‘

Hazard Frequency (per year) Hazard Frequency (per year)

TET 162 1E3 B4 IES TES 11 IE2 B3 1E4 1ES 1E6

s oo 2019 o MSAsafety.com
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1.0LFL.m CH, alarming with OPGD-F
Geographic coverage

The Sefey Compory

Scenario coverage

1ooN voting

Performance analysis

conario Goverago Factor =00%

conario Coverage Facior =03 %

Hazard Frequency (per year) Hazard Frequency (per year)

11 B2 B3 164 1ES 1E6

TET 162 1E3 B4 IES TES

Unmitigated risk map

The afety Compiry

Scenario:
= 5mm leak hole

*  2.0m release height
= 24m/sBwind
30%LFL CH, plume

Performance analysis

KENEXIS EFFIGY 101

MSAsafety.com

0.2LFL CH, alarming with ELDS-F
Geographic coverage

Scenario coverage

~"" 200N voting
0'2LFL'm alarm threshold

W s Ty
Gazan
W e new
oazec
W sesn ars

W
[ IRt

W

sconaro Covorage Factor =607 % ‘

Hazard Frequency (per year) Hazard Frequency (per year)

TET 162 1E3 B4 IES TES 11 IE2 B3 1E4 1ES 1E6

MSAsafety.com
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4.2.2 CH, gas detection coverage assessment

(5mm, 30%LFL plume)

©cHoo 2019 o
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MSAsafety.com

30%LFL CH, alarming with PGD-F

Scenario coverage

The ogety Compary

Geographic coverage

ZooN-vnting,

30%LFL atarm threshold

Gas s Foguerty
st ssa Frequency
ol Rsease Froauoncy = 1303
scenar coverage Factor = 17.4%

o ase Froquency = 1663

Maigaod Rooase Froquency =0e+0

[Rosidual Releaso Froquency = 1663
00%

Hazard Frequency (per year)

TET 162 1E3 B4 IES TEG

Performance analysis

Hazard Frequency (per year)

11 B2 B3 1E4 1ES 166

MSAsafety.com

The Safety Company

1.0LFL.m CH, alarming with OPGD-F
Geographic coverage

The Soety Company

“""TooN voting.
1,0LFLm afarm threshold

Gas Fokase Fraquancy =160

[ gaied Roase Freauency
e sl Roeasa Frecuency
scenar Coverage Facior 207

Scenario coverage

200N voting
1/0LFLm alarm threshold

Hazard Frequency (per year)

TET 162 1E3 B4 IES TES

Hazard Frequency (per year)

11 IE2 B3 1E4 1ES 1E6

s oo 2019 MSAsafety.com
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The Sfety Compary

4.2.3 CH, gas detection coverage assessment

(10mm, 10%LFL plume)

©cH002019 » MSAsafety.com

Performance analysis

10%LFL CH, alarming with PGD-F ety mpaey

Geographic coverage Scenario coverage

1ooN voting
10%LFL alarm threshold

Gas Roeass Frquoncy = 1663
[ ziw W man Megtod Rokase Froquency =264
asen Residual Release Frequency = 136-3
[ ars W nev Sconari Coverage Factor= 17.9%
R man W oasw

Hazard Frequency (per year) Hazard Frequency (per year)
TET 162 1E3 B4 IES TEG TE1 162 163 164 1ES 166

MSAsafety.com

Performance analysis

1.0LFL.m CH, alarming with OPGD-F sty conpiry
Geographic coverage

Scenario coverage

- .
MbE
S

[ 2

Megated Relase Froauency = 0640
Rosidua Foloase Froquercy = 166-3
|Sconar Coverage Factor =00%

[Rescusl Reease Frequency = 1603
scenario Coverage Factor =13%

;
[ ‘

wiv W oaw

T

Hazard Frequency (per year) Hazard Frequency (per year)

TET 162 1E3 B4 IES TES 11 IE2 B3 1E4 1ES 1E6

10/10/2019

Performance analysis IMSA|

Unmitigated risk map

Scenario

* 10mm leak hole
* 2.0m release height
* 2.4m/s Bwind

*  10%LFL CH, plume

B ———

KENEXIS EFFIGY 101

Performance analysis
0.2LFL CH, alarming with ELDS-F iy anpany

Scenario coverage

Zoohoting,
02tFEm alapm threghold

200N voting
0.2LFL.m alarm threshold

Fuicaso Froquency =6.50-4

Rl Roeaso Froauoncy =9.50-4
Scenar Coverage Factor =406 %

‘ Gas Fsass Faguercy = 1663 ‘

5
scenar coverage Factor 2630 %

Hazard Frequency (per year)

Hazard Frequency (per year)

TET 162 1E3 B4 IES TEG TE1 162 163 164 1ES 166

MSAsafety.com

The Soety Company

4.2.4 CH, gas detection coverage assessment
(10mm, 30%LFL plume)

s cHOO 2010 » MSAsafety.com
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Performance analysis

Unmitigated risk map

= 10mm leak hole I

The Sefey Compory

Scenario

*  2.0m release height 2 |
= 2.4m/s Bwind
30%LFL CH, plume e

10/10/2019

Performance analysis

30%LFL CH, alarming with PGD-F The Sty ooy
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CH, detection probability summary
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Sour gas composition Solution (Setpoint) Quantity
oo | searsio| g | s |
5mm
15

raphi
89% 17% 6% 0%
PGD-F (30%LFL)
10mm 89% 42% 6% 4%
S5mm 89% 52% 6% 7%
PGD-F (10%LFL) 15
. 10mm 89% 65% 6% 18%
4.2.5 CH, gas detection coverage assessment 1%H,5 s £ 0trLm o 5mm 100% 61% 81% 20%
- (0.2LFLm!
10mm 100% 84% 81% 65%
(Summarv) 88.0%CH, =
5mm 100% 46% 81% 10%
ELDS-F (0.2LFL.m) 2 06
@50barg 10mm 100% 63% 81% 41%
5mm 100% 1% 81% 0%
OPGD-F (1.0LFL.m) * 06
10mm 100% 7% 81% 0%
S5mm 100% 0% 81% 0%
OPGD-F (1.0LFL.m) 2 06
10mm 100% 1% 81% 0%

+ Alarming probabilty calculations assume a homogenous 30%LFL plume.

ecHo0z01 - MSAsafety.con

2Alarming probability calculations assume a homogeneous 10%LFL plume.
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Supplementing point detectors with UGLD

4.3 Supplementary protection layer with

cHo0201 ® MSAsafety.com
Performance analysis [MSA | Performance analysis
Supplementing point detectors with UGLD The sty Compoey Supplementing open-path detectors with UGLD Thesalety Compary

MSAsafety.com
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Performance analysis [MSA | Performance analysis
Enhancing probability of 200N alarming with UGLD s Improving probability of 200N alarming with UGLD sty
Alarm threshold Quantity Leak size
7% 200N probability ‘ 53% 200N probability
PGD-F 30%LFL 15 S5mm 17% 0% 16%
Conventional GO Conventional GO

PGD-F 10%LFL 15 Smm 52% 7% 53%

e Rl ELDS-F 0.2LFLm 06 5mm 61% 24% 68%
OPGD-F 1.0LFL.m 06 Smm 1% 0% 1%

Probability improvement

No UGLD

MSAsafety.com

MSAsafety.com
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The advantage of UGLD over conventional gas detectors e ety Compeey Conventional UGLD — High noise areas The ety Compay

SPL (dB) vs. Distance (m)

mm—) Wind direction SPL = 10log

3mm CH, leak, 0.01kg

scoozne = MSAsafety.com J— [r—
Performance analysis [MSA | Performance analysis
Conventional UGLD — Low noise areas Thesafey Compony ANN gas leak recognition allows larger coverage zone in high background noise areas Thesfey Company
SPL{dB) us. Distance {m) SPL (dB) vs. Distance {m)
RT T
SPL = 10log[> SPL = 10log[P Mo +
1 21y
3mm CH, Teak, 0.01kg 3mm CH, Teak, 0.01kg

Alarm thre Alarm th
acroozns MSAsafety.com - [r—
Performance analysis [MSA | Performance analysis
UGLD with ANN can discriminate between real gas leak noise and background noise Thesfety Campiey ANN gas leak recognition increases the probability of alarming in high background noise areas The sty Conpan
it e R b . , P ) SPLvs. Radial Distance From Leak Point L1

T (0:01kg/s, 3mm leak)

f FIG.7
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Field validation of detection coverage with N,

Actual gas
release

<—— N, cylinder 21/02/2007 11:10
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o=
Observations e

1. The geographic coverage assessment method is unable to show differences in alarming probabilities for different release
scenarios. Neither can it show differences in alarming probabilities when different gas detectors or different measuring
ranges are used.

2. For this application, scenario coverage assessments show that a smaller quantity of OPGD (6 qty) is more effective than
three times larger quantity of PGD (15 qty) for CH, detection. However, for H,S detection, the reverse is true. Released
gas concentrations and the OPGD alarm threshold are the key factors.

3. The OPGD measuring range is critical. For alarming probability, the OPGD with a 0-1LFL.m measuring range significantly
outperforms the OPGD with 0-5LFL.m measuring range;

4. Itis not easy to achieve a high (>80%) 200N voted alarming probability for small (5-10mm) leaks even at significant leak
rates. Lowering alarm thresholds will improve the probability. The UGLD can also be used to increase 200N voted alarming
probability. Combining PGD or OPGD with UGLD can lead to higher alarming probability at a lower TCO (i.e. Higher
Effectiveness/TCO ratio);

5. For sour gas applications, it is possible to improve 200N voted alarming probability by voting H,S and CH, alarms. Dual
gas sensing type instruments can provide an effective solution at a lower TCO (.. Higher Effectiveness/TCO ratio);
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Connect with us

linkedin.com/company,
fty-company

You can reach me at

edwin.choo@MSAsafety.com
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Conclusions
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Recommended solutions for this application Thesalety Compary
$5000 x 15 OBSERVER-I x 01
Dual sensing point gas detector Ultrasonic gas leak detector
OR
& -
é> ‘ e
ELDS x 06 OBSERVER-I x 01
Dual sensing open path gas detector Ultrasonic gas leak detector
8CHOO 2016 " MSAsafety.com
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