PREMISE TO EFTIES RELATED TO SOUND ABSORBER

DID YOU KNOW THAT PIPELINES MAKE NOISES THAT MAY BE DETRIMENTAL TO YOUR HEALTH?

Gas pipelines create a phenomenon of low and extra-low frequency soundwaves that occur in the communities they transverse caused by the operations of
high-pressure natural gas transmission systems. These noises are known as “flutter” and "hum."” These noises may be even of high frequency in case in the
system are present venturi devices. Hum is a persistent and invasive low frequency humming, rumbling, or droning noise not audible to all people.

Flutter is a constant pulsating airborne pressure wave radiating from pipelines. It is localized to the neighborhood, sounding like rumbling from distant thunder
and feeling like the pulsations of a helicopter flying in the distant. It penetrates into homes and can be felt as vibration in the head and ears. Flutter can also
be felt outside as a discomfort due to internal organ resonance.

Hum is a persistent and invasive low frequency humming, rumbling, or droning noise not audible to all people. It is known to resonate in enclosed buildings
causing sound/vibrations. Hum waves travel over 25 miles from their source and spread across country so they could affect everyone in the area. Mostly
sensed — felt more often than heard — hum is a sputtering tonal sound and accompanying vibrotactile sensation often described as sounding like varying
intensities of an idling diesel engine constantly running outside the home. Hum is considered by researchers as far more expansive and concerning than flutter
and little is known about it.

Low frequency noise and vibrations are believed to cause cranial distress, ringing ears, mood swings, throat and digestive problems and psychiatric
disturbances. | have attended three Dominion “information” nights and never heard or seen any mention of flutter and hum. Why do you suppose that is? This
phenomenon is real and being experienced and sanitary organization is aware of this problem and, for the good health of the personnel has to be taken action.

The noise is a wave and effect may be increased by vibrations.

NOISE REDUCTION IN A PIPING LINE. REASONS WHY NOISE IS GENERATED.

Pipelines have been established for many years as the simplest and most economical way to transport
high quantities of natural gas over long distances, moving gas from new shale fields and other production
sources to LNG stations, local utilities, industrial plants and natural gas—fired electric power plants.

Natural gas pipelines only consume an average of 2-3% of the gas's potential energy to overcome frictional
losses along the route, making them more cost-effective than the use of road or rail transport.

Pressure differentials are used to "push” the gas through transmission pipeline. However, as pipelines get
longer, it becomes necessary to increase the pressure used and to add compression stations.

Typically sited every 50-100 miles, compressor stations keep the natural gas flowing by boosting the
pressure of the gas to compensate for pressure losses along the pipeline. Gas compressors work by
increasing pressure, reducing the gas volume and increasing the density of the fluid.

Pipeline networks have become increasingly complicated, encompassing more branches, necessitating
the inclusion of distribution hubs and metering stations via which the gas from a high-pressure line can
be routed to various lower pressure distribution lines.

For example, high-pressure main feed lines can run at 1,200 psig, with medium-pressure main lines at 600 psig and low-pressure main lines at 200 psig.
Distribution and pressure reduction occurs across “city gates” which are pressure-reducing, custody transfer, and metering stations. These stations can often
be located in urban environments. In Los Angeles, for example, gas is imported via pipeline, stored around the city at a number of underground gas storage
facilities, and withdrawn based on local demand requirements.

WHAT IS NOISE AND HOW IS IT CREATED IN PIPELINES?

The main methods typically used to grow pipeline capacity are increasing gas compression and increasing pipeline diameter. Since the 1940s, pipeline
companies have used both measures to improve the capacity and hydraulic efficiency of the systems. However, it is usually more cost-effective to increase
gas compression, as the more the gas can be compressed (with higher pressure), the smaller the pipeline diameter can be.

In order to increase gas compression, more and more powerful, and subsequently more expensive, compressor stations will be needed. However, the cost of
these stations will be lower in the long run than the cost of larger pipe diameter for the entire length of the run.

The trade-off for this economic benefit is an increased potential for noise generation as the equipment needed to achieve the high gas pressure can be a
significant noise source. Compressors are noisy, as can be the control valves which regulate gas flow through the pipeline at the source station, compressor
stations, distribution hubs and metering stations.

The conversion of static pressure to kinetic energy at the vena contract in the control valve creates high-velocity jets which can be subsonic, sonic or even
supersonic. Turbulence and sonic shock waves create a noise spectrum with a characteristic peak frequency.

In cross-country pipelines with compressor stations, potential noise-producing control valve applications include recycle valves, vent to valves that provide
emergency pressure protection and blowdown valves. In gas-storage facilities, a wide range of control valve applications include gas-receiving, compression
for storage, withdrawal, dehydrating, odorizing, and pressure reduction to distribution pipelines.

Typically, control valves have a controlling diameter much smaller than that of the inlet/outlet piping. Consequently, expanders are added to transition the flow
from the smaller valve to the larger pipe. The expansion of the gas through this valve outlet expander can be another source of noise. This source is
exaggerated when the expansion is achieved with eccentric reducers, compared with the use of concentric expanders.

WHY IS NOISE SUCH A PROBLEM? OFFICIAL INFORMATION FROM ACCREDITED INSTITUTES.

Excessive noise generation, as said in my premises to Efties program, can be damaging to people’s hearing and disruptive to the environment. The
Environmental Protection Agency (EPA) has produced numerous studies documenting the dangers of acute noise, including high blood pressure, coronary
disease, migraine headaches, and low-birthweight babies. The World Health Organization (WHO) published a report in 1999 called Guidelines for Community
Noise, to standardize risk assessment and management of noise dangers among participating countries.

Between 70dBA and 85dBA, the noise source becomes quite pronounced. However, long-term exposure to noise at this level is unlikely to damage human
hearing. At 85dBA and above, the noise source reaches a level where sustained exposure can begin to damage human hearing. For these reasons, guidelines
from the Occupational and Safety Hazard Administration (OSHA) mandate an 85dBA limit for exposure of up to eight hours.

The higher the noise source rises up the dBA scale, the shorter the duration of exposure becomes before damage can occur. At 140dBA, not only is hearing
affected, but the human body will actually begin to feel pain from the sound waves. In our project history we have followed the Adma Opco specifications in
Emirates to reduce the dBA at least to 118 dBA.
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Low-frequency noise, usually caused by standing waves, can result in the mechanical vibration of piping and ultimately physical damage to the pipeline
structure. In addition, large-scale vortex eddies and shedding from the valve are key causes of low-frequency vibration, as are large-diameter jets from the
valve trim.

Similarly, pipes can vibrate radially because of high-frequency noise generated in the valve. This can cause fatigue issues at welded attachments such as
drains and thermocouples, with the potential for unforeseen catastrophic failure.

Potential for fatigue failure increases when the ratio of pipe diameter to wall thickness squared increases.

The ability to effectively manage noise and maximize transportation efficiency is affected by increasingly stringent environmental regulations which influence
equipment choices and siting of compressor stations.

For example, the pipeline company may have to install electric-powered compression instead of gas-powered compression (even if gas would be more
efficient), or relocate compression to a less than optimal area, or even install larger diameter pipeline in lieu of additional compression (which may require
additional right-of-way permissions and will be much costlier than compression).

Noise regulation is often defined not by local near-field noise, but by further field noise that can affect local residents.

TRADITIONAL METHODS OF NOISE ATTENUATION

There are two components of noise: frequency (Hz) and amplitude (dB).Typically, noise amplitude, or magnitude, increases with higher pressure drops, which
are an unavoidable issue in gas transmission.

Traditional methods of combating pipeline noise include using thicker or heavier pipe walls, adding acoustic lagging or enclosing the noisy equipment inside a
building or if this is not possible to create around the noise source a "Building” using covering around the source of noise and when possible to put under the
support ant vibrating rubber to avoid, or at least to reduce, the amplification of the wave due to the resonance that is complicit in the transmission of sound.
Naturally, the piping must be covered upstream and downstream for some meters of the noise source to avoid the amplification of the wave due to the
resonance that is complicit in the transmission of sound.

Heavier pipe walls and thicker insulation become economically unacceptable for larger pipes on very long runs, especially for higher grades of piping material
but a compromise can be obtained for giving at least an acceptable site solution.

GENERAL INFORMATION REGARDING THE NOISE ATTENUATION

Meanwhile, although noise typically propagates and attenuates with distance, it continues to travel through the pipe with little attenuation. Noise attenuates
at a rate of 6dB for every doubling of distance from a point source and at 3dB every doubling of distance from a line source (pipe) in free-field environments.
However, it attenuates at only 1dB for every 30m of pipe travelled. This means that enclosing the noise equipment in a building is only effective until the pipe
exits the building. Consequently, most pipelines are buried, with noise noticeable in the station location only.

Regulating stations can have sound absorber jackets installed around the noise source which can then provide acoustic noise reduction. However, these
jackets doesn't present safety risk as other solution, in fact when there are gas leaks, the gas will not remain inside the protection and then will not create
hazards of either asphyxiation or explosion as other solutions.

BEST PRACTICE IN NOISE REDUCTION

The best way to deal with noise generation is to address it at its source. Pipe walls have far better attenuating properties against higher frequency noise
sources. This means that if the frequency of the noise can be made higher by using smaller discharge jets in valve trim designs, maximum advantage can be
taken of the pipes' inherent noise-insulating properties.

When mixing pre-treated gas with production gas coming from the field, it may be necessary to balance this with larger passages if dirty service (gas with
entrained solids) is being transported.

Multi-stage letdown can also be employed to reduce trim discharge velocity and so lower the magnitude of the noise generated. The ISA control valve
guidelines for velocity and kinetic energy limitations provide useful advice on minimizing trim discharge velocity. Characterized valve trims (EQ% or modified
EQ%) should be used to address potential noise generation resulting from variable demands on the system, while concentric expanders should always be
employed over eccentric.

In any case to operate with adsorbing jackets around the source of noise and the element before and after the noise source is a good practice and, if under the
source and over the support is possible to put ant vibrating rubbers, the noise reduction may be achieved.

NOISE REDUCTION CAPACITY OF OUR FIRE BLANKETS

We have already detailed the main data for the energy preservation con-sidering the ceramic blanket even as a thermal protection an now we give you the
data necessary for determine the type of materials and the thickness to be added for reaching the wished noise value in dBA. The data sheets are even
attached to this report.
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The above figures are the result of independent tests carried out at a NAMAS accredited, in accordance with BSEN20354:1993.

SALERNO PASSIVE FIRE PROTECTION INDUSTRY
Address : Hamriyah Free Zone Phase 1
Manufacturing Plant : 1 KO4/2 K BLOCK

Tel.: +971 (6) 5261008 Fax : +971 (6) 5262141
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