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STANDARD FOR SEALS AND AIRLOCKS

The information included in this standard extends the issue of mine seals and surface airlocks to include normal ventilation control devices.

The design criteria for ventilation control devices such as stoppings, regulators, overcasts etc.  have yet to be developed by scientific testing, and therefore, at this time, only act as a guide for installation.

The outcomes of the standard are expected to:

(a) Minimise the risk of goaf gases escaping into the external atmosphere after sealing.

(b) Assist mines install infrastructure which assists the survival of persons underground by providing a ventilation system which would remain operational under most conditions likely to be encountered after an overpressure incident.

The criteria set in this standard will not provide an absolute control for all circumstances that could occur underground.  Explosive pressures in testing galleries can reach up to 1400 kpa, and it is not practical to build structures to this strength throughout a multi-heading mine.

This standard sets the broad parameters that are to be met by mine operators who are then able to adopt whichever technology or materials they wish to achieve the standard.

Four specific elements must be addressed:

1 Design and Specification

The design and specification of seals are to have been proven successful by a test program at an internationally recognised mine testing explosion gallery.

2 Location

The location of a seal will be influenced by:

(a) The length of time that is required to function.

(b) The geotechnical stability of the seal site over the period it is required to function.  Issues such as floor heave, goaf abutment pressures will impact on the seal site and must be fully considered and engineered accordingly.

(c) The potential need to replace the seal at a future date;  and

(d) The potential to be adversely affected by the presence of water or other environmental factors.

3 Construction

Management must have in place an audit program to ensure that:

(a) The site is properly prepared for construction.

(b) Materials used are of the correct specifications;  and

(c) Construction takes place in accordance with the proven design criteria.

4 Maintenance / Monitoring

An inspection / maintenance program for seals is required to ensure that the seal is functioning in accordance with its design.

This standard is designed to encourage mine operators to adopt the 140 kpa seals around goaf areas containing non-explosive atmospheres.  In many circumstances this will require inertisation procedures to take place at a mine prior to the sealing process.

BRIAN LYNE

Chief Inspector of Coal Mines

	Design Criteria
	Location
	Purpose or Intent



	Type A (2 psi)

14 kpa (Recommended only)
	Limited Life Production Panels
	All Ventilation Control Devices installed are to remain “fit for purpose” for the life of the panel and be capable of withstanding an over pressure of 14 kpa.



	Type B (5 psi)

35 kpa (Recommended only)
	Main Roadways
	All Ventilation Control Devices constructed as part of the main ventilation system are to remain “fit for purpose” for the life of that area of the mine and always capable of withstanding an overpressure of 35kpa.



	
	Sealed Areas
	For use in mines where the level of naturally occurring flammable gas is insufficient to reach the lower explosive limit under any circumstances.



	Type C (20 psi)

140 kpa
	Sealed Areas
	For use in all circumstances not covered by Type B and D seals.



	Type D (50 psi)

345 kpa
	Sealed Areas
	When persons are to remain underground whilst an explosive atmosphere exists in a sealed area and the possibility of spontaneous combustion, incendive spark or some other ignition source could exist.



	Type E Pressure Relief

(10 psi)

70 kpa
	Surface Infrastructure
	Surface entry stoppings for temporary emergency use and may include:

· Surface air locks

· Mine Fan Housing




Ventilation Control Devices means an door, regulator, seal, stopping, overcast of other device used to control or direct the ventilating air currents underground in an orderly manner.

(Note:  As of November 1996, the testing of ventilation stoppings and overcasts to 14 kpa and 35 kpa dynamic overpressures were not known to have been formally attempted in Australia, Poland, USA, UK, Germany or South Africa.  Until this research work is completed they should be considered as objectives only). 

Seals are defined as Ventilation Control Devices designed to prevent the movement of atmosphere either into or out of an enclosed area of the mine.  Until an area is fully sealed the Ventilation Control Devices must, as a minimum, comply with either Type A and B standards.

Surface Ventilation Control Devices are to be designed to be either stable or readily repairable in the event of being subjected to an overpressure of up to 70 kpa from the underground workings.

Fire Rating Ventilation Control Devices:

· Temporary – NCB 245 : 1985 Flame Resistant Sheeting

· Permanent – AS 1530.4 – 1990  60 minutes rating

PROVISION OF AIR LOCK CHAMBERS AND EMERGENCY SEALING 

OF THE SURFACE ENTRIES OF A MINE

The following guidelines are to apply:

1. Mine entrances should be able to be sealed and air locks activated without requiring persons to travel in front of any mine entrance not protected by an explosion proof barrier.

2. Surface mine seals should be designed to:

(a) Minimise air leakage;

(b) Be remotely activated (if possible);

(c) Allow for use of inertisation equipment;

(d) Allow for atmospheric sampling from a safe position;  and

(e) Enhance options for mine re-entry.

3. Air locks should:

(a) Be located or designed to minimise the risk of damage by an explosion;

(b) Allow for the passage of men, materials and large mobile equipment;

(c) Be designed to minimise the risk of ignition during operation;

(d) Include facilities to monitor atmospheres in and adjacent to the airlock;  and

(e) Allow for the use of inertisation equipment.

Note

1. Access to both the emergency seals and airlock sites should be made during the Annual Emergency Procedures Exercises.

2. Regular tests of operation of the “air locks” should be conducted.
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