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I Main switchboard Design criteria

Q: What is the Australian standard for main switchboards?

« Current Australian standard is AS/NZS 3439.1: 2002, originating from IEC 60439.
The new series of standard AS/NZS 61439 will supersede the current standard in
2021 as it was published in the second half of 2016.

Q: What is meant by TTA?

« Type tested assembly (TTA) is a low voltage switchgear and controlgear assembly
that is verified for its performance as per AS/NZS 3439.1.

Q: What are the type tests that need to be carried out to verify
compliance?

« Verification of temperature rise limits.

- Verification of the dielectric properties.

« Verification of the short-circuit withstand strength.

« Verification of the effectiveness of the protective circuit.

« Verification of clearances and creepage distances.

- Verification of mechanical operation.

« Verification of the degree of protection and internal separation.

Q: Can you claim type tested assembly if the switchboard construction is different to
the tested arrangement or have made modifications to suit different applications?

+ No. If modifications are made to the components of the switchboard, new type
tests have to be carried out, but only in so far as such modifications are likely to
adversely affect the results of the 7 type tests listed above.
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Q: What is meant by PTTA?

- Partially type tested assembly (PTTA) is a low voltage switchgear and controlgear
assembly, containing both type tested and non-type tested arrangements. In
this construction non-type tested arrangements need to be derived (e.g., by
calculation, etc.) from type tested arrangements. This switchboard construction
is commonly used as it is not possible to cover all the possible configurations
in your type tested arrangements and therefore customised switchboard
arrangements derived from type tested arrangements are more practical in real
world applications.

Q: Do you need to perform any other tests even if you have type test
certificates?

4

+ Yes. Every switchboard must be routinely tested (4 tests) by the manufacturer
(e.g., Dara Switchboards). Routine tests are intended to detect faults in materials
and workmanship as follows:

Inspection of the switchboard including inspection of wiring and, if
necessary, electrical operation test

- The effectiveness of mechanical actuating elements, interlocks, locks, etc., shall
be checked.

- The conductors and cables shall be checked for proper laying and the devices
for proper mounting.

- Avisual inspection is also necessary to ensure that the prescribed degree of
protection, creepage distances and clearances are maintained.

- The connections, especially screwed and bolted connections, shall be checked
for adequate contact, possibly by random tests.

- The conformity of the switchboard to the circuit and wiring diagrams, technical
data,etc.

- Depending on the complexity of the switchboard, it may be necessary to
inspect the wiring and to carry out an electrical functioning test.

Dielectric test

All electrical equipment on the switchboard shall be connected for the test,
except currentconsuming apparatus like windings, measuring instruments, etc,,
that will be disconnected during the test. Test voltage is selected as per table
10 of AS/NZS 3439.1:2002. (e.g., for 690V applications the test voltage will be
2.5kV.)
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Dielectric test

All electrical equipment on the switchboard shall be connected for the test,
except currentconsuming apparatus like windings, measuring instruments, etc.,,
that will be disconnected during the test. Test voltage is selected as per table
10 of AS/NZS 3439.1:2002. (e.g., for 690V applications the test voltage will be
2.5kV.)

- For the test either all circuits should be closed or the test voltage shall be
applied for all parts successively.

- The test voltage shall be applied between the live parts and the conductive
structural parts of the assembly.

- The testis considered to have been passed if there is no puncture or flashover.

Checking of protective measures and of the electrical continuity of the
protective circuits

- The protective measures with regard to protection against direct and indirect
contact shall be checked.

- Screwed and bolted connections shall be checked for adequate contact,
possibly by random tests.

Verification of insulation resistance

- Insulation measurement using an insulation measuring device at a voltage of
at least 500V must be carried out.

- Inthis case, the test is deemed satisfactory if the insulation resistance between
circuits and exposed conductive parts is at least 1000 Q/V for every circuit
referred to the nominal voltage to earth of these circuits.

- By exception, items which, according to their specific requirements, are
currentconsuming apparatus (e.g., windings, measuring instruments) at the
application of the test voltage or are not designed for the full test voltage
should be disconnected as appropriate.
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Q: How do you calculate the distribution busbar size of 10 circuits in the
absence of actual currents of those circuits?

+ In the absence of actual currents, the rated diversity factory
is used to calculate the minimum busbar sizing. Below
conventional values are used, as per table 1 of AS/NZS 3439.1:2002

Number of main circuits Rated diversity factor (RDF)

2and 3 0.9
4 and 5 0.8
6 and 9 inclusive 0.7
10 (and above) 0.6

(e.g., if 10 x TOOA MCCB'’s are fitted in a distribution chassis the diversity factor is
0.6,allowing a minimum busbar size of 600A.)

Q: Is it mandatory to have a name plate on main switchboards?

Yes. Each assembly should have one or more name plates with the below information:

Manufacturer’s name or trade mark.
« Serial number/drawing number.

+ Relevant standard (e.g., AS/NZS 3439.1:2002).

« Type of current (and frequency, in the case ofa.c.)

« Rated operational voltages.

- Rated insulation voltages.

« Short-circuit withstand strength.

« Degree of protection.

« Type of system earthing. 115
+  Weight.

+ Form of internal separation.
« Date of manufacture.

DARA SWITCHBOARDS
METER PANEL

COMPLIES TO AS/NZS3439.1

SERIAL NO Dat6-03MEL1-01

INTERNAL SEPARATION FORM 1
RATED VOLTS 415V, S0Hz ®
RATED CURRENT 2504

RATED SHORT CIRCUIT CURRENT — 25KA

CEGREE OF PROTECTION P56

APPROX. WEIGHT 150KG.
BROWN-DENARUSHA PtY Ltd

5 FAIGH STRECT, MULGRAVE, VIC 3170 o
T: 03 8544 3300 | Emal: infodara-switchboards com.au

Rating Plate
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Q: What is the minimum clearance distance in a low voltage installation?

Table 14 of AS/NZS 3439.1:2002 is referred to in obtaining this information. If you
consider a maximum of 12kV rated impulse withstand voltage with a pollution
degree of 4 (worst case) the clearance distance should be more than 14mm
between phases, and between phases and neutral/earth.

Q: What is the creepage distance in a low voltage installation?

If the pollution degree is 1 or 2 (normally non-conductive pollution occurs,
occasionally however, a temporary conductivity based on condensation may
occur) the creepage distance should not be less than the associated clearance
distance. This leaves the creepage distance also at 14mm.

Q: What is the minimum IP rating allowed for indoor switchboards?

IP2X. This is considering there is no need for protection against ingress of water.

Q: Is a higher IP rating (eg. IP66) enclosure better for switchboards?

This is not necessarily true unless the switchboard is installed in a location where
there could be more damage to it by constant spray of water, presence of dust
and gases that could increase the pollution degree inside a switchboard.

Switchboards need to be properly ventilated to enable the switchgear to operate
within its tested conditions (normally a 35-40 deg C maximum temperature)

and the heat generated during the operation (through watt loss of conductors
and switchgear) should have passage to escape. If the switchboards are
constructed with a higher IP rating, the switchgear will need to be de-rated and
the conductors up-sized to make the switchboard run cooler. You also need to
consider using pressure release valves to enable the release of pressure build

up during an arc. Due to these reasons switchboards are best performed when
enclosed in properly ventilated enclosures, therefore dropping the IP rating to
the minimum suitable level depending on the location and application.

Q: Apart from a properly enclosed switchboard what is another important
environment factor to consider for outdoor switchboards?

When the switchboards are intended to be installed in a location with high
humidity and temperature varying within wider limits, suitable arrangements
(ventilation and/or internal heating, drain holes, etc.) must be made to prevent
harmful condensation within the switchboards.
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Q: What are the temperature rise limits for components inside a
switchboard?

« Temperature rise limits given in this standard are calculated for a mean ambient
air temperature less than or equal to 35deg C, Therefore, this does not apply for
outdoor switchboards where the ambient temperature reaches above 35deg C
and the effect of solar irradiation on the switchboard operating temperature is
unknown.

Switchgear and controlgear:
« Temperature rise should be as per the manufacturer recommendations.

« Normally, switchgear is calibrated at 35-40 deg C operating temperature, a
higher operating temperature would mean de-rating the circuit breakers as per
the manufacturer data. You may also need to consider the maximum operating
conditions in order to limit the temperature rise within the assembly.

Terminals for external conductors
- A 70krise is based on conventional tests
Busbars and conductors

+ Generally to be considered as complied with if the temperature rises do not
exceed 70k for H.C copper busbars and 55k for H.C aluminium busbars. This is
based on 105deg C and a 90deg C maximum temperature within an assembly.

Q: What are the methods used in switchboards to protect the operator
against electric shock?

« Protection by safety extra low voltage (SELV).
« Protection against direct contact.
One or more protective measures may be selected to satisfy this requirement:

« Protection by insulation of live parts (e.g., PVC cable, Polythene pinhole free
coating with a minimum thickness of 0.8mm, solid extruded PVD tubing of Tmm
thickness, heat shrink sleeve with wall thickness of 0.45mm after shrinking,
polycarbonate sheet of minimum 1.6mm thickness and non conductive powder
coating of minimum 0.3mm thickness)

Protection by barriers or enclosures

« All external surfaces of a switchboard must be minimum IP2X rated.
« All barriers firmly fitted.
« Barriers to be fitted with means that require a key or tool for removal.
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Protection against indirect contact

« All external surfaces of a switchboard must be minimum IP2X rated.
« All barriers firmly fitted.
« Barriers to be fitted with means that require a key or tool for removal.

Q: What is the maximum length of unprotected cable that can be installed
in a switchboard where a circuit breaker is fitted at the end of it?

+ 3 metres. There are conditions that need to be met and are available in table 5 of
AS/ NZS 3439.1:2002 (e.g., single insulated cables with an operating temperature
above 90 deg C where there is no applied external pressure on them or sheathed
double insulation cable.)

Q: What is the recommended minimum height from ground/platform for
the terminals of a circuit breaker?

+  200mm as per section 7.6 of AS/NZS 3439.1.

Q: What is the maximum height for the operating devices such as handles,
push buttons etc., from the ground/floor?

« «For floor-mounted switchboards, indicating instruments which need to be read
by the operator should not be located higher than 2 m above the base of the
switchboards. Applicable for operating devices, such as handles, push buttons,
etc.

Q: Is there a recommended distance from the ground to actuators of an
emergency stop?

+ +Yes.The emergency stop buttons must be located between 0.8m to 1.6m.

Q: Why are internal separation of assemblies used?

« Forms of internal separation are aimed at providing a base to:

« Protect the operator against contact with live parts belonging to adjacent
functional units, busbars and terminals.

« Limit the probability of initiating an arc fault.

« Protect passage of solid foreign objects from one unit of assembly to another
(achieved by using IP2X separation between each unit.)
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Q: Will internal separation guarantee the integrity of the assembly
(switchboard) in the event of an arcing fault?

No. this will only limit the probability of an arcing fault, there are extra measures
to be taken as per section 2.5.5 of AS/NZS 3000:2007 and annex ZC of AS/NZS
3439.1.

Q: Why are there different methods of internal separation of switchboards,
who decides which one to use?

10

Internal separation is agreed upon by the manufacturer (e.g., Dara Switchboards)
and user (e.g., BHP Billiton) as per section 7.7 of AS/NZS 3439.1.

The following points are considered in deciding on the appropriate internal
separation by the user, or in absence of specification by the switchboard
manufacturer?

Is the rated current of the switchboard less than 800A? If YES, you are free to
select any form of separation (e.g., forms 1, 2a, 2b, 3a, 3b, 4a, 4b etc.)

Is the rated current of the switchboard more than 800A? If YES, you are restricted
to use one of the prescribed forms of separation as per section 2.5.5.2 of
AS3000:2007 to reduce the probability of initiating an arcing fault (e.g., forms 3b,
3bi, 3bih, 4a, 4ah, 4aih, 4b, 4bi, 4bh and 4bih.)

Can the assembly be isolated elsewhere before removing covers etc.? If the
answer is YES, you may decide to use the lowest form of separation [form 1]
without adding pressure to the switchboard price.

Do you require additional integrity by having separation between functional
units and busbars where the access of busbars in live conditions will result in the
risk of contact with live busbars? If the answer is YES you will need to use, as a
minimum, form 2 construction.

Do you require access to functional units (e.g., circuit breakers) for limited
maintenance (e.g., changing the settings) with adjacent circuits live? If the
answer is YES you will need to use, as a minimum, form 3 construction and also
provide separation between functional units.

Do you require access to cable terminals (e.g., connecting cables to a spare circuit
breaker in future while the switchboard is live) of a functional unit with adjacent
live functional units? If the answer is YES you will need to use the maximum form
of separation-form 4.
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Q: What are the measures to be taken in increasing security against the
occurrence or the effect of internal arcing faults?

By insulation of all live conductors.

« By the arrangement of busbars and functional units in a switchboard where there
are vented compartments designed to promote rapid extinction of the arc and to
prevent the arc or arc products affecting other parts of the switchboard.

« By the use of devices (e.g., fuses or circuit-breakers), designed to limit the
magnitude and duration of the arcing current by interruption of the fault.

+ Combinations of the above items, or other methods designed to either prevent
the initiation of an arc, or to reduce the damage or risk of injury resulting from an
arc, by sensing of the fault followed by interruption.

Q: Can a successful internal arcing fault test guarantee to withstand all
arcing faults that may occur in service?

« No. Itis not possible to simulate all the conditions that can produce arcing faults
in service and the arc does not always behave in a repeatable manner.

« Annex ZD of AS/NZS 3439.1:2002 covers the special tests to verify the increased
security against the effects of internal arcing which may occur in service with all
doors closed and all covers and internal barriers in place.

DISCLAIMER:

The information in this document is for general reference only. The contents of this document is provided without any express or implied
warranty as to its completeness or accuracy. Dara Switchboards cannot accept liability for the content provided or included by reference.
Dara Switchboards does not accept any liability for loss or damages incurred by any person or organisation as a result of dependence placed
upon the content of this document or any other information/links included by reference. All contents provided herewith is on the basis that
you or your organisation would make your own decision as to the accuracy of its content and would obtain proper professional advice on
this subject before making any business decision or carrying out any electrical work.
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One Stop Shop For All Your
Switchboard Requirements

DARA SWITCHBOARDS (HEAD OFFICE)
5 faighstreet

Mulgrave,VIC 3131

Australia

info@dara-switchboards.com.au
1300 DARA SW (1300 327 279)

DARA EXPRESS
PRODUCTION PLANT (DEPP)
28 Remount Way

Cranbourne West, VIC 3977

DARA MODULAR SWITCHBOARDS
PRODUCTION PLANT (DMPP)

26 Remount Way

Cranbourne West, VIC 3977

Member of

ABOUT US

At DaRa Switchboards, we recognize the importance of tight
deadlines and quality electrical products. This is why we work to
deliver our design services and manufactured electrical products in
real time. DaRa Switchboards’3,000m? manufacturing facility contains
everything we need to design and build you the perfect switchboard.

The company provides more than 50 opportunities per year for
young engineering and IT graduates to carry out their internship. The
company'’s transformation is in using the latest technology in design
and engineering switchboards to our clients special needs in mining,
industrial, petrochemical, utility, solar and commercial sectors.
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