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Design and Installation of a Compressed Air and Nitrogen Generation System for EPAC

Overview Use of Pressure Swing Adsorption (PSA) Technology

This system supplies compressed air (CA) at 8bar for the operation of pneumatic valves and the letting| | Historically, the CLF has used liquid nitrogen (LNZ2) boil-off to produce N2 gas for all CA and N2 requirements, which is very
up of vacuum chambers to atmospheric pressure, and nitrogen (N2) at 7bar for the purging of vacuum| |pure, very clean and very dry. However, using boil-off gas is costly, has a large environmental impact, and increases the
pumps and lasers. It consists of three oil-free air compressors, two desiccant dryers, two PSA nitrogen| |asphyxiation hazard due to the increase in N2 provision across the facility. [1]

generators, six large storage receivers, and a high purity filtration and gas quality monitoring station, as
well as a sophisticated control and safety system, detailed below. The EPAC system utilises PSA technology, with carbon molecular sieves to adsorb the oxygen (O2) molecules, alternating
across pairs of cylinders to give a continuous flow of high-pressure N2 gas, venting the O2 into an exhaust during the
It has been designed to maximise up-time and reliability by utilising double redundancy, such that| |regeneration step. [2] This provides a robust, cost-effective source of N2, without relying on regular deliveries of LN2 to site.
iIndividual components can be isolated for maintenance and repair whilst the system remains online.

The air for vacuum chamber let-up is separately controlled so that the CA and N2 will not see a drop In
pressure during use. The system is a collaboration with Activ-Air Automation Ltd., an industry specialist.
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Control System Architecture
» The EPAC CA/NZ2 control system consists of a standard PLC control panel with several ET200 AL IO | | » Oxygen Depletion System
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data archiving for advanced diagnostics. safety function being triggered, safe shutdown is initiated for compressors, dryers,

nitrogen generators, and pumps, with the stored gas vented to atmosphere.
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e the system automatically initiates an emergency shutdown as described above.
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> Operation optimisation protection CONFIRMED FIRE
» The system features real-time monitoring of all parameters to optimise operations, EVACUATE
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Compressors Screen

Standardisation and Modernisation of Graphics Interface

» The modernisation and standardisation effort aims to make user graphics interfaces across all CLF systems more user-friendly. By implementing a
library of faceplates designed for universal use across EPAC projects, the goal is to achieve uniformity and ease of use throughout the facility.
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Compressor #A in Operation, not loaded
Compressor #B in Operation, not loaded

Compressor #C loaded

» This initiative streamlines operations, enhances efficiency, and promotes seamless integration of systems, ultimately improving overall user experience
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