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Gas leaks present a potentially criti-
cal risk for every oil and gas installa-
tion – refineries, offshore platforms, 
onshore terminals, underground gas 
storage areas, natural gas well pads, 
and many others. Each type of leak – 
hydrocarbon, hydrogen, hydrogen 
sulfide, and more – poses its own 
safety concerns for staff, facilities, 
and equipment.
Traditional gas detection technologies, 
including infrared, catalytic bead, and 
electrochemical-based sensors, are 
well suited for enclosed process ar-
eas where gas leaks can collect to a 
detectable level. However, in well ven-
tilated areas, gas leaks quickly dis-
perse and dilute to safe levels even 

short distances from the leak point, 
so these leaks are much harder to 
detect as there is no gas accumula-
tion. If containment is lost close to the 
edge of a platform the gas leaks may 
be blown out to sea only to be pulled 
back towards the platform by air cur-
rents. If this leak were to enter into an 
unprotected ventilation system linked 
to a safe area a significant risk exists. 
In fact, an industry study found that 
more than 38 percent of major gas 
leaks in the North Sea actually go un-
detected [1].

ULTRASONIC GAS 
DETECTION
Within a process environment, ul-
trasonic gas leak detection uses 

acoustic sensors to identify fluctu-
ations in noise that is impercepti-
ble to human hearing. The sensor 
and electronics are able to detect 
these ultrasound frequencies (25 
to 100KHz), while excluding audi-
ble frequencies (0 to 25KHz). Unlike 
traditional gas detectors that mea-
sure the accumulated gas, ultra-
sonic gas detectors “hear” the leak, 
triggering an early warning system. 
Rather than replacing traditional 
point and line-of-sight gas detec-
tion solutions in challenging appli-
cations, ultrasonic gas detectors 
provide an additional layer of cov-
erage on top of current convention-
al systems for greater safety.
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The noise generated by a gas leak 
is produced as gas moves from a 
high-pressure to a low-pressure at-
mosphere, and is comprised of both 
audible and ultrasonic frequencies. 
Previous generations of ultrasonic 
gas leak detectors often used broad-
band technology that also monitored 
audible frequencies, but today’s ad-
vanced technologies exclude audi-
ble frequencies and instead focus 
only on detecting ultrasonic waves.
An ultrasonic gas leak detector 
(UGLD) doesn’t require the accumu-
lation of potentially explosive or oth-
erwise dangerous gases to trigger 
an alarm; this is an important ben-
efit over traditional sensors. Another 
benefit is that UGLD’s are faster at 
detecting leaks than traditional tech-
niques because there is no transit 
time of the gas from the leak point to 
the detector. Depending on the set-
tings that have been programmed in, 
an alarm can be signaled within the 
milliseconds it takes for the ultrason-
ic noise to reach the detector from 
the location of the leak.
Ultrasonic leak detectors are ide-
al for use in applications that are 
unattended, remote, offshore, or 
in other environments where tradi-
tional technologies are insufficient, 
such as fin fan coolers. The de-
tectors offer improved coverage in 
zones that are most likely to have 
gas leaks, such as wellheads, heat 
exchangers, filters, flange joints, in-
struments, compressors, and fin 
fan coolers.

LEAK VARIETIES
Ultrasonic gas detectors do not dis-
criminate between different leak 
types, so any type of leak can be 
monitored. In offshore installations, 
the most common types of leaks are 
hydrocarbons, especially methane. 
These can often result in jet or spray 
fires and structural damage or worse.
Hydrogen gas is found extensively in 
many chemical processes and has 
a strong tendency to leak due to its 
low molecular weight. These leaks 
also disperse very quickly. Currently, 
the catalytic bead sensor is the de-
tection technology used most often 
to detect hydrogen leaks. Although 
this technology is well-established, 
it has some significant disadvan-
tages, including high maintenance 

requirements and a non-fail-safe fail-
ure mode.
In sour gas environments, the risk of 
exposure to hydrogen sulfide (H2S) 
can be extremely high. In some 
parts of the world, the concentra-
tion levels are so high that they will 
immediately render personnel un-
conscious which may lead to death.
UGLDs offer a real alternative for 
some applications, and the safety 
advantage is clear, as the speed of 
response is absolutely critical to help 
preserve lives.

OVERCOMING THE NOISE 
CHALLENGE
The most important issue when em-
ploying ultrasonic gas leak detectors 
is that the sound of the leak must be 
louder than the ambient noise pro-
duced by the plant processes and 
equipment. Most facilities have a 
wide range of both audible and ultra-
sonic noise being emitted from the 
process equipment. A plant with es-
pecially high levels of noise can have 
a constant decibel level upwards of 
95dB. Examples of such plant equip-
ment include turbines, compressors, 
and other types of machinery.
It is important to note that most fa-
cilities are not generating high levels 
of ultrasonic frequencies on a regu-
lar basis, and the low-level ultrason-
ic frequencies that are constantly 
present can be measured and ig-
nored as background noise with-
in the ultrasonic leak detector set-
tings. Facilities also frequently have 
equipment, such as pressure relief 
valves, which emit temporary blasts 
of high-level ultrasound. Plant per-
sonnel are sometimes concerned 
that these events might trigger false 
alarms on the ultrasonic leak detec-
tor, but this challenge can be easi-
ly overcome using time delays built 
into the instrument itself or in the 
control system.
Plant background mapping studies, 
and assumptions based on experi-
ence and data from these studies, 
provide helpful information to deter-
mine the best places to mount units, 
so they are positioned strategical-
ly at locations that would be clos-
est to the most likely potential leak 
points. The coverage the detectors 
provide is then confirmed by match-
ing it against the plant process and 

using an inert gas that has release 
parameters that mimic that of a true 
process gas leak. This cannot be 
done with traditional technologies.

SOUND GENERATION AND 
LEAK RATE MONITORING
Traditional gas detection systems are 
designed to detect gas buildups and 
directly measure gas concentration 
at the point of installation – usual-
ly expressed as a percentage of the 
LEL or ppm. UGLDs on the other 
hand, are essentially sound monitors 
that output a dB level in the ultrason-
ic range. This sound level is loose-
ly related to leak rate. Leak rate is 
the rate at which gas escapes from 
a hole over an exact period of time. 
A high leak rate indicates the poten-
tial of a large gas cloud accumula-
tion, which can result in an explo-
sion or other dangers. Per the UK 
Health and Safety Executive (HSE), 
gas leaks at less than 0.1 Kg/s (2 
minutes) are categorized as “Minor”, 
0.1-1.0 Kg/s (2 to 5 minutes) are 

“Significant” and over 1.0 Kg/s (great-
er than 5 minutes) are “Major” [2].
Generally speaking, if the pressure 
remains constant, the larger the fis-
sure size, the greater the leak rate. 
This holds true up to a point, but as 
the size of the leak becomes great-
er, the ultrasound generated reduces. 
A simple example of this can be ex-
plained using a party balloon. If two 
identical balloons are inflated, they 
have the same volume (reservoir) 
and pressure in the reservoir. But 
pulling the neck tightly of one balloon 
produces a very high-pitched sound; 
these frequencies are tending to 
move towards ultrasound. If one 
takes the second balloon, though, 
and simply releases it from the neck, 
the balloon will fly around and pro-
duce much lower tones, nowhere 
near ultrasonic frequencies.
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GOOD PRACTICE FOR 
DETECTION COVERAGE
When applying UGLDs assump-
tions can be made for a range of 
applications concerning suitabili-
ty, e.g. air cooled heat exchangers, 
gas compression, and metering sta-
tions. For more challenging applica-
tions, project mapping is needed. 
Mapping is a simple process that 
helps determine the quantity of de-
tectors needed for a given applica-
tion. Readily available information 
such as gas composition, temper-
ature, and pressure help determine 
the mass flow rate (Kg/s) and ultra-
sound level (dB) produced at that 
leak rate. The sound level is then 
compared with the measured or 
assumed background sound lev-
el and the detection coverage is 
determined.
When mapping an installation for 
implementing ultrasonic detectors, 
it’s good practice to set up devic-
es to target coverage for specific 
risks, while referencing the 0.1 Kg/s 
release rate. In this way, facilities 
optimize the detection range for 
the broadest array of potential leak 
rates rather than simply maximizing 
detection range overall.
Setting up detection coverage is 
based on the ultrasonic back-
ground noise level of the area and 
the size of the leak that the user 
wants to detect. Detection area in-
creases in very low ultrasonic noise 
areas and decreases in noisy areas.

The following shows detection cov-
erage in high, low, and very low 
noise environments:
•	 High noise areas (e.g., 

compressor area) 
Noise Levels: Audible 80-120dBA 
| Ultrasound <75dB 
Coverage | Settings: 7-10 m 
(22‑32ft) | Alarm level 80dB

•	 Low noise areas (e.g., normal 
process area) 
Noise Levels: Audible 50-80dBA 
| Ultrasound <65dB 
Coverage | Settings: 10-15m 
(32‑49ft) | Alarm level 70dB

•	 Very low noise areas (e.g., remote 
onshore wellhead) 
Noise Levels: Audible 40-50dBA 
| Ultrasound <55dB 
Coverage | Settings: 15-20m 
(49‑66ft) | Alarm level 60dB

It’s important to understand that 
the direction in which the detector 
is pointing can also affect coverage 
area since the greatest detection 
will occur in front and to the sides 
of the detector, depending on the 
kind of ultrasonic gas detector that 
is installed.

DETECTION IN THE REAL 
WORLD
One oil and gas company is using 
ultrasonic leak detectors for pres-
surized natural gas wellhead pro-
tection in facilities that are typical-
ly unattended. When the company 
considered mounting traditional 
gas leak detectors close to well-
heads, they ran into two areas of 

concern. The first was that it was 
difficult for operators to access the 
area for maintenance and repair. In 
fact, in some cases, operators had 
to remove gas detectors to gain 
maintenance access. The second 
issue was the unlikely potential of 
a gas cloud accumulating near the 
leak location.
Natural gas is much lighter than air, 
so it quickly disperses when it’s re-
leased under pressure. In this ap-
plication, ultrasonic gas leak detec-
tion was ideal because it could be 
mounted close to the wellhead, but 
in a way that maintenance opera-
tions and accessibility were not af-
fected, and at the same time, the 
system could detect the sound gen-
erated from a gas leak at the well. 
The facility initially installed ultrason-
ic gas leak detectors on a trial basis; 
additional units were subsequent-
ly purchased and installed follow-
ing the trial’s success in its exten-
sion facilities.

IDEAL DETECTION 
PLANNING
No single method of leak detec-
tion is a perfect fit for all applica-
tions. A standard point monitoring 
device for LEL measurement of gas 
concentration is still the detector 
of choice in many confined areas. 
But, UGLDs are ideal in industrial 
applications like offshore and on-
shore oil and gas platforms, refin-
eries, gas storage facilities, natural 
gas wellheads, and LNG plants and 
trains, where dangerous leaks can 
go undetected because of air flow, 
ventilation or other environmental 
conditions. The detectors provide 
an almost immediate response, im-
proved coverage area in even the 
most challenging environments, 
and are extremely robust and reli-
able. In addition, depending on the 
sensor installed, they don’t expire or 
require calibration or maintenance. 
These benefits, in addition to the 
early warning and coverage capa-
bilities, clearly demonstrate that ul-
trasonic gas leak detectors are an 
important component in an effec-
tive gas detection system. ■
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