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DEPARTMENT OF MINERAL RESOURCES
SYDNEY
'COAL MINES REGULATION ACT, 1982, AS AMENDED

NOTICE OF REQUIREMENT FOR AIR COMPRESSORS

FILE NO.: CMB83/2300
DATE: 2 December 1993

Tt is hereby notified that the Chief Inspector of Coal Mines
pursuant to the provisions of Clause 33 of the Coal Mines
Regulation (Mechanical - Underground Mines) Regulation, 1984
SPECIFIES that Air Compressors which absorb more than 4kw of
power and are operated underground in a coal mine comply with a
code for the design, construction, installation, operation,
inspection and maintenance.

The Code for Air Compressors - Underground Use - MDG 18, dated
September, 1993, under File Reference CcM83/2300 shall apply to
all air compressors supplied from 1 June 1994 and to all air
compressors by 31 December 1996. o _ :

B.R.McKensey
CHTEF INSPECTOR OF COAL MINES
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Code For Air Compressors

Underground Use

FOREWORD

This code has been compiled to assist ‘Manufacturers, Purchasers and
the Department of Mineral Resources Coal Mining Inspectorate when
assessing safety aspects of air compressors for underground use at
N.S.W. Coal Mines. -

The constructive evaluation and input provided by Mine Mechanical
Engineers (In Charge), Manufacturers, Electrical and Mechanical
Inspectors is gratefully acknowledged.
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Date: 26 August 1992
revised 24 September 1993
File Ref: CM83/2300

CODE_FOR AIR COMPRESSORS

A e e ————————

Section One: General

Scope

1.1 Clause 33 of the Coal Mines Regulation {Mechanical -
Underground) Regulation 1984 states that:- :

"The Manager of a mine shall ensure that any hydraulic or
compressed air-operated machinery or air compressor used at
the - mine, in its design, construction, installation,
operation, inspection and maintenance, complies with any code
or requirement specified from . time to time by the Chief
Inspector." : ' ' :

1.2 This Code for Air Compressors is in accordance with the
provisions of the above clause. - '

1.3 The Code does not generally give quantitive information as it
is not intended to restrict innovative design. Where specific
values or test procedures are required, advice should be
sought from Inspectors of Mechanical Engineering, Coal Mining
Inspectorate and Engineering Branch of the Department of
Mineral Resources.

NOTE "shall' and "should"

(a) "shall" means that the requirement is mandatory if it

is applicable to the type of equipment under
consideration.
{b) "should"” means that the requirements are not

mandatory, but serious consideration should be given
to adopting the recommendations.

1.4 This Code does not in any way negate the requirements-of the
Coal Mines Regulation Act 67/1982 nor the Occupational Health
and Safety Act 1983, No 20. :

Manufacturers/suppliers shall take particular note oflééction
18 Division 1 Part III of the above Act No 20. s

1.5 The Code shall apply to all air compressors used undefground
as follows:- : L '
(a) delivered to mine sites from 1 June 1994

(b) all air compressors in service at N.S.W. Coal Mines'by 31
December 1996. : : ~
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1.7

1.8

1.9

International Standard ISO 5388 ~ "Stationary Air Compressors
- Safety Rules and Code of Practice" shall be complied with
as part of this Code unless otherwise noted and shall be
referred to in conjunction with any amendments contained in
this Code. '

Compliance Statement

The manufacturer shall provide to the - purchaser the
following: -~ 4

(a) A brief statement of compliance, variation or
reason for non compliance with each item
mentioned in this code. A marked up and signed
copy of the code may be used.

(B) Any further information requested within this
" code or as considered to be appropriate to ensure
the safe operation and maintenance of the.

compressor. : :

(C) Results of tests and a statement of compliance
' “with all requirements in accordance with
Australian or other relevant standards.

(D) Any information as required by the Acts and
regulations listed in clause 1.1 and 1.4 of this
document. ' '

all -eiectric apparatus and mechanical equipment including
diesel engines shall comply with the requirements of the Coal

Mines Regulation Act 67/1982, subsequent Regulations and

:elevant Australian Standards.

Review of Codes

To keep abreast of progress in industry, Codes are subject to
periodic review and are kept up to date by the issue of
amendments or new editions as necessary. It is important

therefore that users ensure that they are in‘possession of

the latest edition, and any amendments.

Suggestions for improvements of Codes,  addressed to the
Senior Inspector of Mechanical Engineering are welcomed.

:_Notification of any 'inaccuracy O ambiguity  in any Code

should be made without delay in order that the matter may be -
investigated and appropriate action taken. -
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1.

12.

.6

1

AMENDMENTS TO 1SO 5388
APPLICABLE TO UNDERGROUND COMPRESSORS

. Add: This code applies to all air compressors which absorb

more than 4 kilowatt including those mounted on wheeled or
tracked vehicles or trailers. e

Add: An hours run meter with a range of at least 20,000

‘hours shall be provided.

Include new clause 7.7 as below

4kW.

Add: Metal pipes should be used where ever possible. Where
movement of pipes occurs heat resistant flexible joints
shall be used.

.Any hose used shall be suitably heat resistant and shrouded

by a metallic covering.

Elastomeric:(rubber type) hose shall not be used between an
air compressor and air receiver. Teflon -lined hose with
steel braid may be satisfactory. ‘

‘add:- All Pressure Vessels of capacity 30 litres or greater

——

shall comply with AS1210 - uUnfired Pressure Vessels

Pressure vessels whose capacity is less than 30 litres
which do not comply with AS 1210 ‘shall comply with at least
one of the following:- SR '

AS 2971 - Serially Produced Pressure Vessels

SAE.J10 - Automotive and Off - Highway Air Brake heservoir
performance and Identification Requirements.

A drain line with a manual valve shall be ptovided to drain

_the lowest point of all air receivers. This line and valve

chall be suitably protected against accidental  damage
during transport. : : o

Use of an automatic drain valve in addition to the manual
valve is recommended. ' - el

Amend by Adding: and  the applicable Regulations and
Requirements for the use of electric power in underground
coal mines as required by the Regulatory Authority.g

Refer to Annex F for a list of requirements for electrical
devices and systems. S

Add: All compressors shall be so designed that the maximum
temperature of air or air/oil mixture in the compressor is
at least 30YC below the flashpoint of the compres:or
lubricating oil; (ref 1) '

Tnclude new clauses as below

Thé use of'Vee'belts is not permitted on compressorsfabove,
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12.1a

12.1b

12.1¢

All compressors shall be designed and manufactured to
operate satisfactorily using non toxic lubricants.

The use of fire resistaht lubricants is recommended.

The _external surface temperatyre at any point on the
compressor shall not exceed 150V ¢ under any condition of

‘compressor operation. :

Protection devices to prevent overheating of the compressor
shall include as a minimum all items as listed below:-

LIST OF PROTECTIVE DEVICES FOR COMPRESSORS WHICH STOP

THE DRIVE MOTOR / PRIME MOVER

DEVICES REQUIRED ON OIL FLOODED COMPRESSORS

1. - air  delivery overtemperature, after = air/oil
separator in accordance with clause 12.1£f
2. element discharge overtemperature, monitored as

close as possible to the element ( monitors air/oil
mixture overtemperature. in accordance with Clause
12.1)

3.  air/oil mixture overpressure _
4. oil overtemperature in accordance with clause 12.2
5. -‘a means of detecting any significant reduction in

oil flow to critical components in accordance with
Clause 12.2a _
- B, low oil level in accordance with Clause 12.2b

7. surface overtemperature in accordance with Clause
' 12.1g ' S '
8. air/oil separator excessive differential pressure

DEVICES REQUIRED ON RECIPROCATING COHPRESSORS

1. discharge air overtemperature .on each compressor

- . stage :

2. surface overtemperature

3. oil overtemperature : S :

4. low 0il pressure, where an oil pressure system is
-used for lubrication :

5. low oil level

6. high cooling water temperature (and low cooling
' water flow if necessary, see Clause 12.1h)

This list applies to all compiessors, 'including both

" ‘electric motor and diesel motor driven compressors with an

12.1d

12.1e

NOTE

input power exceeding 4kW. (ref. 3 differentiates at 15kW)

All protective devices 'shall be fail safe and include
adequate levels of multiple redundancy. . h

The manufacturer shall conduct a risk assessment to ensure

‘that adequate protective devices are installed to ensure

that the compressor and prime mover will not catch fire.

'_1 éome typical causes of fires are listed in ANNEX J




Code For Air Compressors - Underqground Use .f;f- R 6

NOTE

12.7F

12.1g

12.1

12.1h

12.2a

12.2b

12.2¢c

12.2

12.3

2 The connection between protective devices and potential
causes of fires arrived at from a risk assessment
exercise is included in ANNEX G , TARLES 1, 2, 3, 4

A temperature switch shall be provided at the final
delivery'point-or flange of all compressors at the end of
each stage to measure the internal air temperature. The
trip point shall be as recommended by the manufacturer, bBt
shall not exceed 160%c at an ambient temperatuﬁe of 30%C
for reciprocating compressors (ref 3 ) nor 110YC for oil
flooded rotary compressors . .

A temperature sensitive device shall be provided to monitor
the surface of all compressors. The device/s shall be
located where the maximum surface temperature would be
expected. The gevice shall shut the compressor down before
it reaches 150VC. ‘ : S

Delete the NOTES In this clause Increased temperatures are

‘not acceptable. :

Add: Where water is used for cooling purposes a thermal
protective device shall be fitted in the cooling water
circuit which will cause the com%Fessor to be stopped if
the water temperature exceeds 71°C. Where such a device
does not give protection under no water or no water £flow
conditions then a water flow protective device shall be
fitted in addition. (ref 2&3)

Add: A means of detecting a significant oil flow reduction
to critical  components shall be provided on all
compressors. Some of the possible methods to achieve this

"are as follows:—

An o0il pressure switch on compressors which require
pressurised oil for their operation. :

A flow switch on the oil supply to critical components

Systems not fitted with an 0il pump in which oil pressure

" or flow may be difficult to monitor shall be fitted with a

switch trip device to monitor  high differential pressure
across the oil filter. :

The trip set point for any device shali conform with the
manufacturer’s recommendations.

Add:— A ‘low oil level o0il switch/trip facility shall be
provided on all compressors. (ref 2)

Add: All reciprocating compressors shall have an automatic

shut-down device to preve%t the temperature of the oil in
the sump from exceeding 80YC. (ref 1).

Delete the NOTES In this clause. Increased temperatures are
not acceptable. : :

 pelete this clause: Electric Immersion heaters to heat

lubricant are not recommended for use in underground coal
mines.
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12.3

12.4

12.5

13.4

- 13.5

14.7

14.8

14.9

Include new clause 12.3 as below .

Qutput Regulation ._ [ _
Each constant speed compressor shall  be provided with

suitable automatic control equipment so that the amount of
free air delivered by the compressor is monitored and
controlled to meet demand to the maximum capacity of the
compressor. {ref 3) '

ADD Tamper resistant protection

. X ’/

Temperature, pressure and flow devices shall be fitted with
tamper resistant devices where an unauthorised alteration

to temperature, pressure or flow can cause a hazard.

-Includé new clause, .12.5, 13.4 and 13.5 as below

The oil filling system for compressors should be designed
to ensure that overfilling with o0il does not occur. Means
shall be provided for the identification of the actual and
required oil level.

Cooling fans shall be non aluminium, non light metal alloy .
and those made from non metallic materials shall have an
electrical resistance not exceeding 1G ohm when measured in
accordance with AS 2380.1.

Light Metals No external items shall be made from light
metal unless the compressor system manufacturer can
demonstrate that no reasonable, practical alternative is

- available, in which case the items shall be protected by

means of a steel enclosure or be surface protected with a
metal coating, not being a light metal coating.{(For further
details see ref 4)*% ' ' o

“‘Any openings in the steel enclosure shall not permit a
' .straight test bar of 13 mm diameter to contact the light

metal.

Add: The emergency button shall be pushed to stop the
compressor and shall retain the compressor in the
stationary state. -

pelete this clause. Not permitted in underground coal
mines. ' :

Add : The compressor protective-deviceS'shallsstop the

prime mover when required to do so. Ny

The prime mover shall include sufficient protective devices

~ to ensure its safe operation. -

.~ ANNEX F - 1lists the requirements -for' electrical

devices and systems

ANNEX H o lists the 'requirements 'for diesel driven

' compressors used in underground coal mines
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14.12 Change: '"'200kW" to 4kW.

14.14

15.1

15.3

15.9

15.10

15.12

15.13

16.2
17.4

20.8

23.8

23.14

- Include new clause 14.14 as below

All valves used in the air distribution System shall comply
with the appropriate Australian Standard, AS. 1628 is
suitable for some applications. o :

Replace with:

Each compressor shall be placed in a pos:.t:l.on where the

ambient air is cool and clean. Care should be taken to
mlnlmlse the entry of m01sture with the inlet alr.

Use of a compressor in a place containing dangerous dust as
defined in the Coal Mines Regulation Act (Flammable Dust -

‘Underground Mines) Regulatlon, 1984 is not permitted.

Add: The wventilating quantlty without recxrculatlon is “to
be at least 30 times the delivery  capacity of the
compressor. (ref 3) : '

ADD:-Air intake filters shall be designed to suit the

‘considerable dust and moisture that may be present in the

underground environment.

Change: "100kW" to 4kW

" Include new clause 15.12 as below.

New Clause Refer to ANNEX I for spec1flc requirements when
locating compressors undergrOund. _

Include new clause 15.13 as below

All air oil separators shall be fitted with multiple earth
connections to ensure that static electricity can not builad
up to a dangerous level. : .

Add: The acCeptable Australian Standard is AS 1657.
Change: "75kW" to 4kwW | |
Delete: this clause for underground applications.

An automatic device to shut down the compressor on extended
non demand should be prov1ded (ref 2). : _

Change: "100kW" to 4kw.

Add: The acceptable maximum sound pressure level without
hearing protection is 85dBA A warning that ‘'"hearing
protection must be worn" shall be affixed . to each
compressor if noise levels exceed 85dBA when measured at a
distance of 1 metre from any point from the sides of ‘he

compressor and drive assembly. The compressor: shall be on

maximum demand when noise measurements are taken."

e ]




