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CONSTRUCTION & MINING EQUIPMENT INDUSTRY GROUP

ADVISORY NOTICE

Disclaimer: CMEIG is a non-profit organisation sponsored by companies involved in the supply of products
and services in the construction and mining equipment supply industry in Australia. This document has been
prepared by members of CMEIG and is distributed by the Association. This information is provided for
guidance only and no legal liability can be accepted by the Association for its use. CMEIG advises that you
should seek appropriate specialist advice for your solution.

PRESSURE VESSELS

CMEIG members have received a number of queries from customers related to pressure vessels. Members have
also been asked to supply various documentation (i.e. Design Registration Certificates, Manufacturing Data
Reports (MDR’s and U1A Forms), Pressure Test Reports, Material Certificates, As-built Drawings etc.). This
Advisory Notice is structured as a series of frequently asked questions related to pressure vessels, with responses
provided to address matters where a collective response is possible.

Frequently asked questions related to pressure vessels:

1. What s a pressure vessel?

AS 1200 - Pressure equipment, the relevant Australian Standard, defines a pressure vessel as a vessel subject
to either internal or external pressure, including interconnected parts, valves, gauges and other fittings up
to the point where these connect to external piping.

2. What types of pressure vessels are commonly used in earth-moving machinery (EMM)?

The most common types of pressure vessels installed on earth-moving machinery
(EMM) are Accumulators and Air Reservoirs. These are auxiliary vessels typically
located within the machine envelope, and which form part of a sub-system in the
machine hydraulic and pneumatic system. Typically, they provide back-up pressure
in the event of a loss of pressure in a hydraulic or pneumatic circuit. Control systems
components such as relief valves and pressure manifolds are also often integrated
into such fluid power circuits to enable correct operation.

s

Figure 1 - Accumulators on a mining dumb truck

3. What is pressure vessel registration?

Pressure vessel registration is a mandatory regulatory process for in-scope pressure vessels in Australia. Its
stated intent is to ensure safe plant operation and traceability of design information. Registration of
pressure vessels is covered in Australian Work Health and Safety Laws (WHS), as implemented in various
Australian states and territories. These Laws refer to two different types of registration, namely:

a. Plant requiring registration of design (aka. Design registration) —
This registration applies to the ‘design’ of the pressure vessel. The registration is completed once for a
particular vessel or vessel shell design, which can then be leveraged across the continued production
of that vessel or multiple vessels of different extruded lengths and configurations utilising that shell
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design. The design registration process is extensive, requiring submission of relevant documentation
(ie. design drawings and calculation, mill certificates, pressure test and etc.) regarding the design,
manufacture and ongoing quality control capability, to an Australian workplace regulator!. The process
is independently verified by a Chartered professional engineer.

An example of a relevant extract from the WHS Laws is shown below:

Work Health and Safety Regulation
Schedule 5 Registration of plant and plant designs

“Part 1 Plant requiring registration of design

1 Items of plant requiring registration of design

1.1 Pressure equipment, other than pressure piping, and categorised as hazard level A, B, C
or D according to the criteria in section 2.1 of AS 4343:2014 (Pressure equipment—
Hazard levels)”

b. Items of plant requiring registration (aka. Item registration, individual item registration) —

This registration applies to every applicable pressure vessel in a workplace (including those that may
be fitted to EMM) that is in scope. The process typically involves identifying each in-scope vessel,
completing and submitting a form to the relevant SafeWork or WorkCover authority for that State or
Territory?, and the payment of the relevant administration fee.

An example of a relevant extract from the WHS Laws is shown below:

Work Health and Safety Regulation
Schedule 5 Registration of plant and plant designs

“Part 2 Items of plant requiring registration
3 Items of plant requiring registration
3.2 Pressure vessels categorised as hazard level A, B or C according to the criteria in
Section 2.1 of AS4343:2014 (Pressure equipment — Hazard levels), except —
(a) gas cylinders; and
(b) LP Gas fuel vessels for automotive use; and
(c) serially produced vessels.”

4. What is an MDR and what is an ADR?

An MDR (Manufacturer Data Report)? is often referred to as a ‘birth certificate’ for a pressure vessel. Itis a
document that lists certain specific information for a pressure vessel (vessel design and materials,
measurements, welding procedures and other relevant information) in a serial number-specific or range-
specific manner.

NOTE: Not all pressure vessel manufacturing processes and standards result in the creation of an MDR at
the time of manufacture. As such, MDR’s may not always be available for mass-manufactured pressure
vessels. In such cases, pressure vessel suppliers are likely to provide nominal or typical information such as
would be found in an MDR, that assists with ongoing vessel inspection, rather than a true MDR.

1 Mutual recognition exists across Australia such that a design registration with one workplace health and safety regulator is acceptable in
other Australian jurisdictions. This only applies to design registration. Items of plant requiring individual registration are typically required
to be registered with the relevant regulator in that state or territory.

2 An MDR is often used interchangeably with the term ‘U1A’ or ‘Form U-1’, which is a specific data report for certain vessels which meet the
requirements of ASME BPVC Section VIII Div 1.

CMEIG Advisory Notice — Pressure Vessels - June 2025



Copyright © 2025. CMEIG. All rights reserved

An ADR (Australian Design Registration certificate) is the outcome of the design registration process). This
certificate provides assurance to end users that the pressure vessel shell design is suitably robust and that
its ongoing production is consistent with established quality control practices. An example of such a
registration is shown below.

ik | CERTIFICATE OF PLANT
NSW | Workcover PESIGN RE;

STRATION

5. Do ADR’s need to be updated if the pressure vessel design or vessel drawing is revised?
This depends on the specific nature of any revision.

Updates to such documentation are only required under certain conditions prescribed in each state WHS
(Workplace Health and Safety) or OHS (Occupational Health and Safety) Laws. The associated language
typically refers to a requirement for re-registration if the item of plant is altered in a way that affects health
and safety, such as requiring new health and safety control measures, new conditions of operation, or the
design is altered to make a new item of plant.

6. Who is responsible for pressure vessel registration and what is the relevant registration process output?

Design registration for in-scope vessels, this is typically done once by the vessel designer, manufacturer,
importer or supplier (though it may also be carried out by the end-user given that the requirement typically
applies to the person using the piece of plant).

Item registration for in-scope vessels applies to the person with management or control of the item of plant
(i.e. typically a CMEIG members’equipment end-user).

7. What are Hazard Levels?

Hazard Levels are defined in AS 4343 — Pressure equipment — Hazard Levels, which specifies a calculation
criteria for categorising the energy of a vessel based on design pressure (also referred to as Maximum
Allowable Working Pressure -(MAWP)), volume and type of fluids in pressure vessels within the scope of
AS/NZS 1200 — Pressure equipment. The calculation method results in Hazard levels A to E.

Hazard Level Description
E Negligible Hazard
D Extra-Low Hazard
C Low Hazard
B Medium Hazard
A High Hazard
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NOTE: In addition to design pressure and volume, the AS4343 also outlines various parameters such as the
compressibility factor, fluid factor and location or service factor in determining the hazard level. Refer to the
latest version of AS4343 for detailed calculation methods.

10.

Are there any exemptions from registration?

It is CMEIG’s present understanding there are no exemptions to design registration for in-scope pressure
vessels.

With regards to item registration, we note that there are specific exemptions regarding item registration
in the relevant WHS Laws for the following:

(a) gas cylinders; and
(b) LP Gas fuel vessels for automotive use; and
(c) serially produced vessels.”

While EMM typically would not be in scope of items (a) and (b) above, the reference to ‘serially produced
vessels’ has resulted in significant industry discussion. CMEIG encourages end-users to seek legal advice to
ensure compliance with any applicable regulatory requirements.

Are pressure vessels on EMM ‘serially produced pressure vessels’?

This term is not defined in relevant laws, and CMEIG has requested applicable regional regulators to provide
greater clarity on this matter. CMEIG notes that there is an Australian Standard — AS 2971 — Serially Produced
Pressure Vessels, that covers this topic, and defines serially produced pressure vessels as follows:

“Vessels of the same diameter, configuration, nominal thickness, materials, openings,
attachments and manufacture which are produced in series in such manner and numbers as
will permit the use of statistical methods to control quality. NOTE: Such vessels are
sometimes referred to as ‘multiple duplicate’ vessels.”

It is CMEIG’s understanding that the typical pressure vessel used in EMM are consistent with this definition
within AS 2971. However, EMM pressure vessels are typically not designed to the AS 2971 standard itself,
and so the applicability of this definition to EMM pressure vessels is somewhat ambiguous in the absence
of additional clarity from applicable regional regulators.

Since the item registration process applies to the person with management or control of the plant (i.e.
typically the end-user of EMM with in-scope pressure vessels), CMEIG encourages end-users to seek legal
advice to ensure compliance with any applicable regulatory requirements.

Do EMM pressure vessels meet AS/NZS 3788 — Pressure equipment — In-service inspection?

AS/NZS 3788 deals with in-service inspection of pressure vessels. As such, it does not apply to the original
design and mass-manufacture of pressure vessels to strict quality control standards. We understand that
this standard may provide helpful general guidance, however, please note this standard was written focused
more on process-safety vessels e.g. in residential or industrial complexes, rather than for pressure vessels
located inside earthmoving machines. As such, the standard requires some nuance in how it is applied.
CMEIG recommends the standard be used as a risk-based reference, rather than a strict compliance criteria,
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and that pressure vessels on earthmoving machinery be inspected and maintained strictly in accordance
with guidance in the machine operation and maintenance manual and other service literature.

Where can | find more information on my pressure vessels?

For new and unused pressure vessels, the ADR and the machine manuals, together with the vessel decals
and MDR’s provide detailed information on the operation or function, design pressure, capacity and other
specification that may be necessary for periodic inspection.

NOTE: requests for manufacturing and quality records (e.g. MDR’s, test reports, drawings etc) typically need
to be obtained from relevant overseas suppliers, requiring document translation in cases. While such
documents can typically be obtained for new and unused vessels, the process can require time and resources.

For pressure vessels that have already been in-service for many years including legacy parts, the
aforementioned information may no longer be available. Where these have had long-service lives with no
known incidences of failure, CMEIG considers that the design and manufacture of these vessels has been
proven in use. Machine operation and maintenance manuals, service literature, and maintenance records
(including previous inspection reports) should be prioritised for ongoing management of pressure vessels.

My pressure vessel assessment indicates that it is a Hazard Level D or E (i.e. certain registration
requirements do not apply), whereas the registration certificate or other documentation lists it as a higher
hazard level, bringing it in scope of certain registration requirements. Why is this?

CMEIG members typically source mass-manufactured pressure vessels for use on earthmoving machinery.
These vessels are often used in a variety of applications, rather than specifically on earthmoving machines.
As such, the registration of those vessels often reflects that e.g. the operating temperature range of the
vessel may far exceed that of its actual application on an earthmoving machine, resulting in a higher hazard
level when calculated in accordance with AS 4343.

In addition, the shell design of a vessel is often be used on a variety of pressure vessels of different extruded
lengths. The registration of these vessels is typically completed for the highest volume and pressure
application, which can result in higher hazard levels on the design registration certificate than on a specific
vessel configuration.

In all such cases, CMEIG encourages relevant parties to identify the specific characteristics of the vessel in
question, and refer to the Hazard Level calculation method in AS 4343 to determine the Hazard Level of that
particular vessel. CMEIG also encourages end-users to seek legal advice to ensure compliance with any
applicable regulatory requirements.

What standard or code are my pressure vessels designed to?

Consistent with Australian WHS Laws, pressure vessels installed in EMM are typically designed and
manufactured by reputable overseas suppliers in accordance with recognised Pressure Vessel Codes and
standards such as:

e  ASME BPVC VIIl — American Society of Mechanical Engineers — Boiler and Pressure Vessel Code —
Section VIII

e Japan High Pressure Gas Safety Act (JHPGSA)

e  European Pressure Equipment Directive (EU PED)
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e  EN 13445 — Unfired Pressure Vessels
e EN 14359 — Gas Loaded Accumulators for Fluid Power Applications
e AS1210-—Pressure Vessels

The manufacture of these accumulators, and their installation in earthmoving machines is also typically in
accordance with quality management systems certified to /SO9001 — Quality management systems —
Requirements.

14. What about pressure relief devices and other components — why do these not meet Australian Standards?

CMEIG notes that pressure relief devices and other components are tuned to be integral parts of the
hydraulic system on earthmoving machines. In some cases, these parts are also safety related parts of a
functional safety rated control system. These parts are also typically well-tried and tested, and proven in
use globally for that machinery application.

It is not uncommon for CMEIG members to observe well-tried and validated pressure relief devices and
other hydraulic system components specified by the original equipment manufacturer, replaced with an
alternative part notionally based on conformance to Australian Standard AS 1271-2003 - Safety valves, other
valves, liquid level gauges and other fittings for boilers and unfired pressure vessels.

At the time of writing, this is a 22 year old Australian Standard and does not always reflect global best
practice design for such components when fitted into the rugged application of EMM. Such changes have
also at times, subsequently resulted in component failure and incorrect functioning of machine hydraulic
systems. CMEIG encourages caution when substituting well-tried and tested, proven in use parts or taking-
off and refitting for inspection based simply on perceived conformance to Australian Standards.

CMEIG recommends contacting your specific equipment manufacturer or authorised representative for further
information.
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