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Agenda: Construction of LNG/LCNG Dispensing Stations

● Properties of LNG

● Satellite view of LNG/LCNG regasification plant

● General Design requirements of Storage Installations

● Typical layout LNG Storage tank

● Typical layout of LNG/LCNG regasification plant

● Overview of LNG/LCNG station

● Brief system description of regasification process

● Brief description of equipment's 

● Boil Off Gas Management

● LNG-safety system and ESD

● LNG or LCNG Handling or Dispensing

● Hazards when handling LNG

● LNG regasification- Benefits and Challenges

● Conclusion
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Properties of LNG
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Satellite view of LNG/LCNG regasification plant
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General Design requirements of LNG/LCNG Storage Installations

1. General design requirements for LNG storage installations include using double-walled, vacuum-insulated tanks to maintain cryogenic 
temperatures. The inner tank is typically made of materials like X5CrNi1810 or SA 240 TYPE 304, while the outer tank uses carbon steel or 
similar materials. Inter-tank spacing, vaporizers, and other equipment must meet minimum distance requirements and be assessed for 
hazards.
Materials like perlite, polyurethane foam, or cellular glass are used to further reduce heat transfer.
2. Layout and Spacing:
Adjacent LNG tanks should be spaced at least 1/4 of the sum of their diameters, with further review based on hazard assessment.
Adequate impoundment areas (dykes) are needed to contain spills, with heights between 0.6 and 1 meter from the dyke floor.
Vaporizers and other equipment must be located at least 15-30 meters from property lines that can be built upon.
Vaporizers and their heat sources should be at least 15 meters from any other ignition source.
3. Piping and Fittings:
All internal piping and fittings should be seamless and made of suitable materials like ANSI 304L stainless steel.
Piping should be 100% radiographed and pressure tested to ensure integrity.
4. Emergency Shut-Down Systems (ESD):
These systems are essential for quickly stopping LNG transfers and other operations in case of emergencies.
5. Fire Protection: Fire suppression systems, fire hydrants, and other fire-fighting equipment are needed.
6. Instrumentation and Control: Automatic tank gauging, pressure control, and other instrumentation are crucial for monitoring and 
controlling the LNG storage and transfer processes.
7. Regulations and Standards:
ASME BPV Code, Sec VIII/EN 13458-2:These standards are used for the design and construction of LNG storage tanks.
The Petroleum and Natural Gas Regulatory Board (PNGRB) sets specific standards and regulations for LNG installations in India.
Static and Mobile Pressure Vessel (SMPV) Rules (Unfired) Gas Cylinder Rules 
NFPA 59A
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Typical layout LNG Storage tank
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Typical layout of LNG/LCNG regasification plant
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Overview of LNG/LCNG Station 

✔ Main Components of an LNG/LCNG Station:

o LNG Storage Tank

o LNG unloading pump

o LNG Dispensing Pump

o LCNG dispensing Pump

o LNG Dispenser

o LCNG dispenser

o Ambient Vaporizers (Low pressure & high pressure)

o Pressure regulating skid if required

o Nitrogen purging system

o Safety System and ESD

o PLC/SCADA Control System

o Interconnecting piping, fittings, valves

o Control panel and instrumentations

o Fire fighting system

o Fire alarm and detection system

o Electrical panel and control system
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Brief Description of Regasification 
Process
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Brief description of Equipment's and Process

• LNG Unloading Pump: LNG Facility shall have (1 no. working + 1 no. standby) LNG unloading pump skid which will unload LNG from 
road tanker to storage tank with 350- 550 LPM flow and approx. 9 bar (g) differential pressure at normal operating point. The 
unloading skid shall have cryogenic centrifugal pump suitable for LNG service and shall have a return line for road tanker or LNG 
unloading pump shall be submerged type configured inside a vacuum insulated sump driven by VFD. The LNG unloading skid shall be 
provided with SS-braided LNG transfer hoses and all associated fittings, flow meter and safety interlocks. The skid shall also have 
required number of isolation valves, non-return valve, relief valve designed as per applicable codes and standards as required for safe 
and reliable operation. Instrumentation such as pressure & temperature gauges, transmitters etc. shall also be provided as required.

• LNG Storage Tank: The LNG station shall have 1 No or more of 56.8 KL/114 KL/265 KL gross capacity vertical LNG storage tank. The 
maximum allowable working pressure of inner storage tank shall be approx. 12 Bar(g). The gross capacity of LNG storage tanks may
have a maximum tolerance of ± 5%. The LNG storage tank inner shell shall be designed for a design temperature of -196°C to +50 °C. 
LNG storage tank shall be designed and manufactured in accordance with latest version of EN 13458- 2 & SMPV rules. It shall be fit for 
LNG service and shall be designed to minimize LNG boil-off even during low/ no consumption. The LNG storage tank shall be double-
walled and insulated with suitable insulation such as perlite insulation under vacuum etc. The inner tank shall be made from 
X5CrNi1810/ SA 240 type 304 or equivalent/ superior material and shall be 100% radiographed. All internal piping/ fittings shall be 
seamless type and made from ANSI 304L (or equivalent). The piping shall be 100% radiographed and pressure tested. The outer tank
shall be made from carbon steel or equivalent/ superior material. The outer surface of the tank shall be coated with polyurethane 
based paint of minimum 240 µm DFT to avoid rusting/ corrosion. 

• LNG Dispensing Pump: Facility shall also have minimum 1 no. LNG dispensing pump skid which will pump the LNG to the dispenser 
with minimum 150 LPM flow. The dispensing pump skid shall have cryogenic centrifugal pump suitable for LNG service and shall have a 
vapor return line for LNG storage tank. LNG dispensing pump shall be submerged type configured inside a vacuum insulated sump
driven by VFD. One (1) 150 LPM capacity saturation on the fly vaporizer at the discharge of LNG dispensing pump shall be installed. 
This shall ensure supply of LNG at saturation temperature around (-) 125 deg C to the vehicle. There shall also be a bypass line
provided for the saturation vaporizer for supplying cold LNG to the vehicle, if required. 
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Brief System Description

• Nitrogen Purging System : Nitrogen purging system will be required for the LNG unloading pump, dispensing pump, LCNG high 
pressure pump and for the complete LNG network at various condition for the safe operation of the system. Required numbers of
nitrogen cylinder with necessary piping/tubing connections at the various points as per P&ID shall be provided. Necessary measuring 
instruments, valves, fittings shall be provided for the complete nitrogen purging system. Liquid Nitrogen requirement for LNG storage 
tank pre-cooling during commissioning (one time requirement) shall be considered.

• Safety Systems: LNG station shall be equipped with state of the art safety systems and interlocks for safe and reliable operations. LNG 
station shall be equipped with gas detection and fire/temperature detection sensors with emergency shutdown buttons at strategic
locations as a proactive safety measures which is continuously monitored by centralized control system. Interlocks shall be designed 
for operation of the plant in most safe and reliable manner with minimal human intervention. The LEL gas detectors shall be provided 
as required for detection of gas leakages if any. Further the plant shall be provided with fire water network (extension of existing 
network, if available), sufficient number of fire extinguishers and sand buckets. LNG storage and distribution plant operations should 
be controlled by centralized SCADA based PLC system for better and safe operations with manual interventions wherever applicable.

• Boil of Gas Management: BOG shall primarily be generated due to heat leakages into the tank and piping through insulation and BOG 
return from vehicle fuel tank during LNG dispensing. For each of the station, utilization of BOG shall be evaluated on case to case basis. 
As a first option, the feasibility of installing a Gas Engine Generator by using the BOG as a source of power supply to the station shall 
be evaluated. Also excess BOG can be utilized as piped natural gas after regulating its pressure by PRS unit for supplying of
domestic/commercial/industrial customer However, in the station where first and second option is not suitable, BOG shall be vented 
off through vent stacks at safe location. LNG Storage tank insulation shall be so designed as to limit the average NER to 0.1% of 
maximum liquid volume in the tank at 15 deg C

• Pipe sizing criteria: Pipe sizing shall be carried out based on velocity and pressure drop. LNG service lines velocity shall not be more 
than 5 m/s. For Vapor / Air Service: For vapor and air service, the fluid velocity shall be limited to 20 m/s. Higher velocity can be 
consider after due consideration of noise, if required.
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Brief description of Equipment's and Process

• Firefighting system : Fire and gas detection system shall be composed of spill, gas and fire detectors located on the station. The spill 
detectors shall be installed below the storage tank and pumps, at offloading point and at the LNG dispenser. The flame detectors shall 
be installed in offloading area and in fueling area. The gas detectors shall be installed in the complete LNG station. Smoke detectors 
and ESD push button will be installed in the technical room. Water based fire protection system has been envisaged for the plant
consisting of underground fire water reservoir, diesel engine driven main fire water pumps, electric motor driven standby fire water 
pump, motor driven jockey pump, hydrants, water monitors, distribution piping network etc. Fire water pumps, and jockey pumps
shall be designed in accordance with NFPA-20. A fire water ring main shall be provided all around the perimeter of the LNG plant
facilities with hydrants / monitors spaced at intervals not exceeding 30 M while measured aerially. The hydrant network shall be in 
closed loop to ensure multi-directional flow in the system. The hydrant network shall be laid mostly aboveground except in areas of 
road crossings and areas where vehicular movement is expected. Requisite nos. of water monitors are envisaged around LNG Storage
Bullet dyke area for dispersion of LNG vapor cloud. The entire fire water system shall be designed for a minimum residual pressure of 
7.0 kg/cm2 g at the remotest place of application of the plant. In addition to water based firefighting system, suitable nos. of portable 
and mobile fire extinguishers are envisaged at strategic locations of the plant in accordance with SMPV rules. 

• High Pressure Reciprocating Pump: LNG tank is connected with high pressure reciprocating pump which can pump LNG liquid at 650-
750 SCMH at min. 250 bar(g). The pump shall have a normal suction pressure of 3 bar and a max of approx. 15 bar. The delivery
pressure of LCNG pump shall be minimum 250 bar.

• Low and High Pressure Vaporizer: Ambient air Vaporizer shall be provided with a 100 % standby for continuous duty operations. Each 
ambient air vaporizer shall be designed to work for 8 hours duty cycle and after that automatic change over to idle vaporizer to run 
re‐gas plant on continuous duty operations. The change-over shall be automated with the help of PLC based control system and shall 
require no human intervention.

• The low pressure or high pressure atmospheric vaporizer shall be ambient air heated and shall be designed in accordance with latest 
version of ASME SEC VIII, DIV I and shall be fit for LNG service. The low pressure atmospheric vaporizer shall be made from Aluminium 
A 6061-T6/ A 6063-T5/T6 or equivalent/ superior material. 

• Pressurized LNG is converted to high pressure CNG after passing through high pressure ambient air vaporizer and stored into the 
cylinder cascade of 3000/ 4500 WL after odorization process. CNG cascade is further connected to 2 No of CNG dispenser through 
priority panel which will decide sequence of operation. Fixed CNG cascade has additional taping to fill other mobile CNG cascades. The 
high pressure vaporizer shall max a maximum operating pressure of approx. 318-325 Kg/cm2 (g) and shall be suitable for CNG cylinder 
filling at 250 Bar. 
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LNG Safety System

• Emergency shut down system

• Manual reset only

• Fire detectors

• Gas detectors

• Emergency stop button

• Emergency shutdown valve 

• Safety interlock and tripping of equipment's

• Auto dialer or fire alarm control panel

• Dispenser flow limit

• Safety relief valve & thermal relief valve for pipelines.

• SCADA/PLC through remote operation

• Fire fighting system
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LNG Safety System- Emergency shut-down

• The function of the emergency shutdown is to stop liquid and vapor transfer 
in the event of an emergency and to bring the operation to a safe condition.

• Emergency Shutdown activated through: PLC based monitoring control 
system and Field mounted emergency push buttons.

• Emergency switch is provided at following location: 

1. A emergency switch provided in filling area. On activating this switch it stops 
LNG unloading operation.

2. A emergency switch provided in control room on PLC Panel. On activating 
this switch it stops LNG unloading / transfer from storage tank. 

3. A emergency switch provided near Vaporizer. On activating this switch it 
stops LNG unloading / transfer from storage tank.

4. A emergency switch provided near high pressure pump pump. On activating 
this switch it stops LNG unloading / transfer from storage tank. 

5. A emergency switch provided near Sump pump. On activating this switch it 
stops LNG  transfer from pump to dispensers.

• ESD emergency shutdown shuts down the transfer operation in a quick 
controlled manner by closing the shutdown valves and stopping the transfer 
pumps and other relevant equipment during operation. The activation of 
ESD shall give both visual and audible alarms. Reset Push button shall be 
provided for rest emergency shutdown system. Reset Pushbutton shall be 
installed on PLC Panel. 
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Overview of LCNG Dispenser

• Applicable medium: Compressed Natural Gas(CNG)

• Flow range: 0 ~ 18 kg / min for four wheeler vehicle

• Flow range: 0 ~ 75 kg / min for six wheeler or above vehicle

• Measurement accuracy: ±1.0%

• Max.working pressure: 250 bar;

• Filling hose dimension: 3/8 inch and ½ inch fibre reinforced

• Working power supply: AC 220V50HZ or DC 24V

• Explosion-proof 
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Overview of  LNG Dispensers

• Applicable medium: liquefied natural gas (LNG)

• Flow range: 0 ~ 80 kg / min

• Measurement accuracy: ±1.0%

• Max.working pressure: 16 bar;

• Ambient temperature: -20 ° C ~ 55 ° C

• Filling hose: 1-inch stainless steel hose 3m

• Return hose: 1/2-inch stainless steel hose 3.5m

• Working power supply: AC 220V50HZ or DC 24V

• Explosion-proof 
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Overview of LNG Dispenser working principal

• LNG flows to LNG dispenser through piping, and then flows through liquid phase mass flow meter, pneumatic control valve, liquid 
hose, LNG filling nozzle, and finally be filled into fuel tank on the vehicle. BOG will be returned back to the LNG tank after metered by 
gas phase mass flow meter. Mass flow meter will measure gas.

• Parameters such as density and mass and convert the physical  signal  into  pulse signal through signal transformer, and then send the 
data to the electronic controller. The electronic controller will calculate the volume and amount automatically  and display to the 

customer through the display. Schematic flow diagram is illustrated below. 
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Safety while dispensing LNG to LNG/LCNG-Powered vehicles

• Any accidental skin or eye contact with LNG will cause frostbite similar to burns. Therefore, operators must wear work clothes and 
protective glasses during the operation, especially when connecting and disconnecting the nozzle connector, to prevent possible 
damage to the body caused by LNG overflow, scattering and leakage. 

• Although the LNG itself is not toxic, it can still cause suffocation or other accidents in a closed area without good ventilation. Since 
natural gas is colorless and tasteless, the human body cannot feel the presence of natural gas on its own. If there is no good ventilation, 
natural gas may replace the oxygen in the air, forming an oxygen-deficient environment where people cannot live. Therefore, LNG 
filling stations should have corresponding preventive measures.

• When LNG vaporizes, the pressure of the dispenser system will rise rapidly. Therefore, when a part of the system needs to be loosened 
or opened due to maintenance, the equipment pipelines involved must be decompressed and isolated, and the LNG inside must be 
depressurized and emptied in a safe manner. 

• Do not form a "dead zone" for LNG pressure relief in pipelines. LNG in the enclosed "dead zone" absorbs heat and vaporizes, causing 
the pipeline overpressure and rupture after a long time.

• The external valves and flanges may be at extremely low temperature, so operators should wear corresponding protective equipment
when operating them.

• Natural gas is flammable, which can easily cause fire or explosion after leakage. Therefore, it is prohibited to smoke, use open flames, 
and operate any unauthorized electrical and communication equipment, such as mobile phones and radio transmitters in LNG filling
stations. At the same time, LNG filling stations should be equipped with sufficient fire-fighting equipment that meets the requirements.

• Operators need to wear fire-proof and anti-static work clothes and shoes. The clothes are likely to retain some LNG after LNG 
operations, so operators must not smoke or approach places with fire sources in a short time.
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Hazards when handling LNG 

• Any accidental skin or eye contact with LNG will cause frostbite similar to burns. Therefore, operators must wear work clothes and 
protective glasses during the operation, especially when connecting and disconnecting the nozzle connector, to prevent possible 
damage to the body caused by LNG overflow, scattering and leakage. 

• Leaks and accidental spills: Several causes can lead to leaks and accidental spills, such as operational and technical failure. Therefore, 
due care should be taken during bunkering operations in order to avoid adverse events. In case of an eventual spill or leakage, the large 
temperature difference between the cold LNG and the ambient air implies that the natural gas will evaporate quickly. The evaporating 
gas will then form a vapor cloud that cools surrounding air. Humidity in the air will be condensed and form a mist that together with 
the vapor cloud can affect the visibility. Certain mist formation also develops around cold pipes and hoses during normal activities. As 
the gas is lighter than air at temperatures above -110°C, it will rapidly start to rise and be mixed and diffused with air. The quick 
dispersion is of advantage with regard to safety in case of leakage in open air.

• Cryogenic hazards: The so called cryogenic properties linked to LNG are due to the extremely low temperature of LNG, typically around 
-162°C. Contact with LNG can result in severe cryogenic burns and frostbite on human tissues. Appropriate Personal Protective 
Equipment (PPE), should be worn at all times. It is essential to wear correct gloves for cryogenic protection. Deliberate contact with 
cryogenic pipework should be avoided.

• LNG fire and explosion hazards: Natural gas can only be ignited in a gaseous phase, when the concentration of natural gas vapor is 
within its flammable range: mixed with air in the range of 5% to 15% by volume. At a concentration less than 5%, the lower 
flammability limit (LFL), there is insufficient natural gas as fuel to burn. At a concentration greater than 15%, the upper flammability 
limit (UFL), there is not enough oxygen in the mixture to support combustion. LNG auto-ignition temperature is very high i.e. 537°C. 

• Boiling liquid expanding vapor explosion (BLEVE): is a vapor explosion which can occur if LNG in a closed containment is heated up. If 
the tank collapses, the sudden decompression produces a blast resulting in drastic lowering of pressure. This results in rapid boiling of 
liquid creating large quantities of vapor which is ignited if in its flammability range. 
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LNG regasification- Benefits and Challenges

✔ The benefits of LNG regasification extend beyond simply converting LNG back into gas:

• Environmental Impact: Natural gas produces fewer emissions compared to coal and oil when burned for energy. By facilitating the use 
of natural gas through effective regasification processes, we can reduce our overall carbon footprint.

• Energy Security: The ability to import and regasify LNG provides countries with greater energy security by diversifying their energy 
sources.

• Economic Advantages: Utilizing LNG can lead to lower energy costs for consumers and businesses alike, promoting economic growth.

✔ Despite its advantages, LNG regasification faces several challenges:

• Infrastructure Costs: Building and maintaining regasification terminals, plants and fueling stations can be expensive.

• Safety Concerns: As LNG is highly flammable, ensuring safety during transportation and regasification is paramount.

• Environmental Considerations: While natural gas is cleaner than other fossil fuels, environmental impacts from regasification processes 
should be carefully managed.

✔ Conclusion:

• Understanding how LNG regasification works is vital for grasping its role in today’s energy landscape. The process not only allows for 
the effective use of liquefied natural gas but also supports cleaner energy initiatives globally. With companies like MGL leading 
advancements in this field, we can expect continued improvements in efficiency and safety within the LNG/LCNG fueling station
network.

• As we move towards a more sustainable future, embracing technologies that enhance LNG usage will be crucial. The journey from
liquid to gas may seem complex, but with robust infrastructure and innovative solutions in place, we can harness the full potential of 
liquefied natural gas for generations to come.
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Thank 
You
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