OPGRIZ

Beyond the sible

Eyecc;

The Challenges of Long-k

- on and Quantl 2t
:_f_||aawm" an. { D1, Ram Hashmonay

Industrial Sales D Dlrector



https://www.linkedin.com/company/105762

Productjliine

Hanehelel
r'
Eyet’ca;‘,@ ’
EyeCGas® 24/7 EyeCGas® 24/7 PRO EyeCGas® Mini EyeCGas® 2.0

Alert & Quantification Software

EyeCSite®

OPGALZ.

EvetGas


https://www.linkedin.com/company/105762

> Versatility:
7 Ovar 400 hydfocaroen compounels

“AReplaceable¥spectialkfiltelis:

S tandaliid N(EBHSWiny)
o [Fleavy Felfecairsens («8.4uimn) ier inpreovee cetecticn
SN CORA(EA%S M)

> Sensitivitys A
7 e mest ssisitive ©6) (NETRS10°mK@253 @
ADetecti035 g/ hilealdofimethane M
V& Celrtifieditorme et ERAYO.0O©©albyaBipality; X



https://www.linkedin.com/company/105762

EyeCGasdVinf(WUnco'cled)
> Diffferent model for different gases:
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tification

> Menitering, Alert & Quantification System
> Design te werk with the EYECGAS® products Family

> Soplhisticate but User Friendly
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Simple can be harder than complex: You have to work hard to get your thinking clean,
to make it simple. But its worth it at the end, because once you get there,
you can move mountains. — Steve Jobs
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PHYSICS: DOUBLE LAYER ATMOSPHERIC MODEL
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COMPOUND SPECIFIC RESPONSE SPECTRUM

Eﬁm:i;"mmm T,(A) = exp[—ag (D, Lg]
(1 — 1, (,1)) t(1)
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COMPOUND SPECIFIC RESPONSE CURVE

CSR on SF

Az
CSR, = f [(1 — Tg(/l)) : 1:(,1)] dl
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Propane
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RANGE

1 2a () = expl—ag ()CaL,]

= [, —foreground air layer thickness:
RANGE

= a, — extinction coefficient of foreground air
layer

EyeCGas2.0 Methane MFDL at AT=2 °C

Mass Flow Detection Limit [g/hr]

= (C, — concentration of homogeneous gas and
= aerosol layer
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Distance from Leak [meters]
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VOCs AT LONG DISTANCE

Hexane (with VOCs Filter) '_'.:*_ Hexane (with Heavy Alkanes Filter)
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LONG-RANGE FILTER VS. STANDARD FILTER

Long Range Filter Standard Filter
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CSR SPECTRUM ON LONG RANGE OGI

Butane CSR on Alkanes Filter
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AUTOMATED MFDL OF BUTANE WITH LONG RANGE OGl

= Reliable automated MFDLs are Long Range OGI MFDL

almost 10 times greater than
“human in the loop” MFDLs

= Opgal has developed a proprietary
atmospheric model for calculating
Ta (avis: Ayy (RH» T, P): L)

= MFDL at different ranges cab be
calculated using the modelled z,,
cloud coverage and sun elevation

MFDL [g/hr]
g
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a ng Ie : Plume's Distance [m]
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a

LONG-RANGE DETEC

Opgal’s in-house controlled
release experiments
established a mathematical
relationship between MFDL
and AT

At 0.5 kilometer our
calculated weighted
extinction coefficient a, was
calculated to be a,(30°C,RH
= 65%) = 0.0013 [m™1]

A leak of several Kg/hr was
detected from a tank 550
meters away

4

PGAL.
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Detection Limit [g/hr]
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Butane (C4) Detection Limit vs. AT at 500 meters
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AUTOMATED DETECTION FOR 500 METERS
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METHANE LONG RANGE DETECTION

= Water vapor CSR (abso (o]
4 times greater on SF than o
LR filter 4

- Water vapor CSR on LWI:_,,_ il
is about 10 times greater than
on LR filter

MWIR EyeCGas Bandpass Filters
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METHANE LONG RANGE DETECTION

T
s -

= In short range, up to 20-meter Methnae Long Range Detection
range, all cameras can detect
leaks of less than 100 g/hr in I
most environmental conditions § —ECG 24/7 Pro IR Filter

= ECG 24/7 LWIR

Longer than 20-meter range,
the long range cooled OGI
camera has a clear advantage

MFDL [g/hr]

= At only 100-meter range, the

long-range OGI camera is about |
10 times more sensitive than the !
short range for detecting B
methane leaks and 1000 times
more sensitive than the

uncooled OGI camera

40 60

Range [meters]
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NATURAL GAS VENTING ~10KM
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