Maintenance activities in the Semiconductor / Microelectronics Industry
This information will help employers comply with the Control of Substances Hazardous to Health Regulations 2002 (COSHH), as amended, to control exposure and protect workers’ health.
It is also useful for trade union and safety representatives.

Maintenance activities in the semiconductor / microelectronics industry may have the potential to expose maintenance personnel and process operatives to substances hazardous to health.

The chemicals may include toxic substances, corrosives, carcinogens and asphyxiants such as hydrofluoric acid, arsine, chlorosilanes, hydrogen chloride and nitrogen. By-products and residues resulting from the use of these substances may also be present and not directly covered by the supplier’s MSDS
The risk of exposure to hazardous substances to personnel involved in maintenance activities may be significantly higher than that during routine operation of equipment. This is because the engineering and containment controls may be negated or bypassed as a necessity of the maintenance work. Additional controls appropriate to the maintenance task in hand will be required.

This sheet describes good practice using PPE and administrative controls for maintenance work and covers the points you need to follow to reduce exposure to an adequate level.

It covers frequent routine maintenance and cleaning tasks, often carried out by process operatives as well as major maintenance, repair and decommissioning of equipment carried out by in-house maintenance personnel or contractors.

It is important to follow all points on this sheet or use equally effective measures.

It should be used in conjunction with other MC series data sheets that describe specific semiconductor processes.

Plan what you will do in an emergency.

For environmental guidelines see MC0

Exposure scenarios
These are based on 3 foreseeable types of maintenance activity.
Non-intrusive maintenance – operational checks, functional testing, fault finding and many preventative maintenance tasks carried out on equipment in normal operating condition. May be carried out by process operatives or maintenance personnel. Potential for exposure to hazardous substances is unlikely if engineering controls are in place. Note: follow up work to carry out repairs may result in potential to exposure

Routine frequent maintenance and Total Preventative Maintenance (TPM) – cleaning of equipment parts, replacement of worn items or equipment set-up. May be carried out by process operatives or maintenance personnel. Potential for exposure to hazardous substances is likely as work may require engineering controls such as containment to be negated.

Major Maintenance: Repair of breakdowns, overhaul/replacement of equipment components, break-in to systems containing hazardous substances or equipment decommissioning. Normally carried out by in-house maintenance personnel or external contractors. Potential for exposure to hazardous substances is highly likely as engineering controls will be negated.

Controls
· All maintenance tasks should be risk assessed to identify the potential for exposure to hazardous substances present and the control measures required.

· Risk control measures should be proportionate to the exposure risks identified.

· All maintenance activities should be documented. Frequent, routine or foreseeable tasks should be documented in procedures. Non-routine activity should have a method statement prepared.
· Carried out by trained, competent personnel
· A documented handover/hand back procedure should be used between the equipment owner and the person doing the work. This will clearly state who is in control of the equipment during work, the condition of the tool and its services before and after work. On the return of the equipment any limitations on its use will be highlighted.
· Where the maintenance work involves any testing of a statutory nature e.g. LEV, then there should be a place on the documentation to record the finding.

· The findings and results of such tests/checks should be acknowledged by a senior person and there should be a procedure in place to flag up failures or unusual findings.

· The tool should be handed back to the owner and a check carried out and acknowledged that the equipment is in a safe condition to run.

· Complex maintenance work, particularly where persons or systems may interact will be done under a Permit to Work system
· The permit will take account of isolations, flushing, purging, atmospheric testing, gas detection etc. that should be in place prior to, and if required, during the work plus any special PPE/RPE required for the task.
· Depending on the potential for release of contaminants then a system to isolate the area being worked in should be considered.

· If there will be contaminated parts for cleaning or disposal, either in-house or external, created during the work then appropriate procedures should be in place to handle these.

· If there are any specialised tools or equipment used during this work that may become contaminated then procedures should be in place to allow safe cleaning or disposal of these.

· If there is the potential for a substance to escape or spill during the work then emergency procedures should be considered as part of the Permit preparation.

· At the end of the work the tool should be handed back to the owner and a check carried out and acknowledged that the equipment is in a safe condition to run.

Other considerations for intrusive maintenance

1. Where contaminated parts for in-house cleaning or refurbishment are removed during work then a location should be provided to allow this to be carried out without potentially exposing a third party.

2. If components require decontamination prior to return to a supplier or for waste disposal, a declaration of decontamination should be provided detailing the steps taken to achieve this and the results of any testing.
3. Components for disposal that cannot be effectively contaminated should be securely packaged and consigned for disposal as special waste via an approved waste contractor

4. Depending on the nature of the task Occupational Hygiene monitoring, static, personal or both could be considered to confirm or otherwise the presence of airborne contaminants.

5. Where processes generate residual contamination, a surface contamination monitoring regime could be considered to ascertain if any harmful substances are being deposited on the tool or in services which may be opened during these tasks.
6. Depending on the nature of the potential contaminants, the frequency of the task and the potential exposures then Occupational Health Surveillance for these workers should be considered.

Review

· The documents, procedures and assessments which cover these tasks should be part of a document control process which prompts regular, scheduled reviews
· The tasks should be included within the scope of the company’s internal audits to ensure that they are followed in practice.
