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What it is – gas delivery system?

It is a system containing gas pipes, regulators, safety valves and other devices 
necessary for safe delivery of gases from a source to end user.

1.  From a source (gas cylinder, liquid tank, generator)

3.  To end apparatus (is setting demand for gas and delivery system specification)

2.  Through regulators and pipe system
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Which gases, how much and where will be used?
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Project of the gas delivery system
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Correct project from the beginning
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Projecting and risk management

● Always perform risk analyses.

● Continuous risk management.

● Activities to lower the risks.

The most common risks

● Pressure (>200 bar)

● Gas properties (oxidizing, flammable, toxic, corrosive, etc.)

● Correct materials

● Installation works

SAFETY ALWAYS AT FIRST!
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Main source of injuries – gas cylinder



30/04/2014 Page 8

Projecting and risk management - Pressure

● Working pressure Normal working pressure from regulator/gas source 

● Max working pressure Max pressure from regulator/gas source 

● Projected pressure Max pressure for the gas delivery system 

Usually safety valve pressure (> max working pressure)

● Test pressure (1,43) x Projected pressure 

● Safety valve pressure Pressure when safety valve opens

● Pressure marks (PN25) Designed pressure for materials (regulators, tubes, etc.)

PN Projected pressure

SAFETY ALWAYS AT FIRST!
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Gas delivery systems - Gas purity

High purity systems – impurities at ppm level

ppm - parts per million (1 / 1,000,000 or 10-6)

Ultra-High purity systems – impurities at ppb level 

ppb - parts per billion (1 / 1,000,000,000 or 10-9)
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High purity systems

Tightness:
1x10-7 cm3/s (gas leak - 1 cm3 He at 1 atm in 4 months)

Main requirements to materials:
- Low or unspecified level of solid particles

- Low leakage of gas (pressure tests)

- Surface - Easy to clean / hard to pollute

Materials for pipes:
Stainless steel CQE (Chemistry Quality)

Materials for regulators and valves:
Brass/ stainless steel – Chemically cleaned

Connections:
- Preferably orbital welding 

- Swagelok quality compression fittings

- Threads, preferably NPT
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Ultra-High purity & aggressive / toxic gas systems

Tightness:
>1x10-9 cm3/s (gas leak - 1 cm3 He at 1 atm in 30 years)

Main requirements to materials :
● Very low level of solid particles

● Very low leakage of gas (He leak tests)

● Surface - Easy to clean / hard to pollute

Materials for pipes:
Electro polished stainless steel, PQE

Materials for regulators and valves:
Electro polished stainless steel, preferably metal to metal sealings

Connections:
● Orbital welding

● VCR connections

● Welded connections
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Pipes – which ones?

Right diameter (pressure drop)

- minimum different pipes (lower costs) 6x1 mm, 12x1 mm, 18x1,5 mm

Suitable for required pressures

Right materials – keep unchanged gas quality from source to end apparatus
- do not produce impurities

- prevent diffusion

- do not react with gas

Special requirements:
- insulated pipes;

- double wall pipes;

- pipes in protective coating, ect.
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Pipes – which ones?

Stainless steel (SS)

● CQ – chemically cleaned, inner surface roughness Ra ~ 1,0 µm

● CQE – chemically cleaned, inner surface roughness Ra 0,4 µm

● PQE – chemically cleaned, electro polished, inner surface roughness Ra 0,2 µm, 

Brass ?!

● Chemically cleaned – for medical gases

Polymers (Teflon, PVC u.c.) ???!

● Teflon – for aggressive gases
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Materials compatibility
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S 201/R HiQ®

A 208/R HiQ® W 40B HiQ®

Regulators for High purity systems

I 40X HiQ®
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V 200 HiQ® V 50 HiQ® V 1315 HiQ®

Swagelok  compression fittings

Materials for High purity systems
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Materials and regulators for 
Ultra-High purity & aggressive / toxic gas systems

Connections for orbital welding

Welded and VCR connectors

Compression fittings only for 
purge
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High purity gas delivery system
Location
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Ultra-High purity & aggressive / toxic gas systems
Location
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Cabinets for cylinders storage
Ultra-High purity & aggressive / toxic gas systems
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Simple cabinet for outdoor cylinders storage.

Openings for ventilation

Cylinders’ brackets

Painting to protect from outdoor environment

Lockable doors

Available in different sizes:

OD600 600x596x1997 mm 1 - 2 (50l)

OD1200 1200x596x1997 mm 1 - 4 (50l)

Cabinets for cylinders storage
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For internal cylinders storage according to DIN EW 14 470-2

Cabinets for cylinders storage

• Compulsory ventilation

• Gas detectors

• Electromechanical safety valves 

• Cylinders’ brackets 

• Not for outdoor use
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Cabinets for cylinders storage
Ultra-High purity & aggressive / toxic gas systems

Tailor made cabinet for semiconductor gases

• Designed for particular customer

• Technical support

• In-house quality control 

• Clean rooms assembly

• Full functional test before dispatch (hardware and software)

• Corresponds to ATEX

• Configurable
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Containers for cylinders storage

Container 20” (6000x2400x2600)
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Regular technical service:
•Leak tests;

•Pressure tests;

•Exchange of filters;

•Calibration of detectors, etc.

Local regulation:
•annual verification of manometers;

•annual tests of liquid tanks, etc.

Emergency service visits:
•Safety;

•Economy, etc.

Technical service and maintenance – Safety and 
Quality

Service and maintenance should be performed by appropriate trained 
specialists (internal or external). Involvement of technicians with 
inadequate experience and knowledge can cause serious safety and
economical risks.
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THANK YOU!


