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IS YOUR SWITCHBOARD IN
GOOD FORM ?

FEATURES:

The electrical switchboard is the heart of
any building and as with the human heart
it is usually totally ignored until
something goes wrong. It may require a
bit of surgery to fix a switchboard
problem or a complete transplant may be
required. The fix may be simple or the
building may be “laid up” for some time
waiting for a suitable replacement.

What does the user want?

The switchboard is required to meet
performance standards to suit the
installation. These include such things as
short circuit performance and
temperature rise. The construction of the
switchboard and the degree of separation
between parts is optional. The standard
for switchboards, AS/NZS 3439.1
provides a wide variety for specifications
of switchboard construction but gives
little guidance on how to select a suitable
specification for a particular application.
This was made even more difficult with
the year 2002 edition of the standard in
that there are now 17 different
construction Forms to choose from.

The History.

Safe operation.
Ability to maintain a
functional unit.
Connect cables.
Fault containment.
Cost.
Selection guide.
Conclusion.

Circuit Breaker assembly complying
to Form 4bh. (When load-side terminal
covers are fitted).
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1. THE HISTORY
Initially Australia prepared most of its electrical standards and generally British
standards were used as the basis. To some people these older standards reflected
a more practical approach than provided in the international or IEC standards that
Australia now follows.
Going back to AS1136, first published in 1974 the Forms of segregation of a
switchboard were easy to understand and logical. In the 1988 edition one of the
main problems concerning the industry was resolved. This issue related to the
treatment of moulded case breakers mounted on a chassis system. Could the intent
of segregation be achieved by the case of a device instead of providing individual
cells. The relevant clause 7.9.2.1 applying to Forms 2A, 2B and 3 read in part,
“Where a functional unit comprises a single device, with no provision for internal
examination, maintenance or adjustment, two or more such devices may be
mounted behind a common removable door or cover, provided that –“
Unfortunately with the introduction of AS/NZS 3439, AS1136 was superseded in
1993. This new standard followed the international IEC 439 very closely with only
minor amendment for Australia. The issue of chassis mounted circuit breakers was
again unresolved in that the case of the device could not be considered as providing
segregation (now called separation). In the terms of the different forms this meant
that this type of construction could no longer be considered as achieving Form 3.
Insulation on busbars is one
means of providing segregation.

Some of the other IEC influenced countries in the world did not accept this and
introduced clauses to permit the device case as providing segregation. When
Australia adopted IEC 60439.1:1999 as AS/NZS 3439.1.2002 Australian alternatives
to the standard Forms of internal separation were added. This resulted in a total of
seventeen different Forms. Not only was the case of a device permitted to be
considered as separation but insulated busbar were also accepted.
2. WHAT DOES THE USER WANT ?
The expanded choice of Form does have a heavy bias towards the manufacturer.
It would seem to now endorse all construction styles and at the same time give
them a higher numeric rating. For the user there is really only increased confusion
as to what it is all about.
3. SAFE OPERATION
Regardless of the internal form of separation the switchboard should be safe to
operate. All controls should be accessible without exposure to live parts and this
is achieved with the lowest requirement of Form 1.
3.1. ABILITY TO MAINTAIN A FUNCTIONAL UNIT

For a single device the housing
can be considered as providing
separation.

[2]

A switchboard may contain active components. The typical example of this is the
switchgear required for motor starting. The components can wear out or become
defective and maintenance needs to be considered. To work on the faulty equipment
the circuit must be isolated and any parts of the switchboard that remain alive must
not be accidentally touched while working on the fault. If isolation is to be by the
main incoming isolator then a minimum or Form 2b / 3b construction is required.
The incoming conductors must not be exposed. If turning off the whole switchboard
is unacceptable then the switchboard can be designed to allow the individual circuit
to be isolated and protection provided against touching other live equipment by
placing each functional unit in its own cell.

TNL-43b 04-205

16/6/06

9:10 AM

Page 3

TECHNICAL NEWSLETTER

3.2. CONNECT CABLES
The connection or disconnection of outgoing cables can be important for some
installations. To perform this operation with power applied to the switchboard it is
important that the terminal area is separated from the main conductors and the
terminals of other outgoing circuits. This level of safety is achieved with Form 4b
construction.
3.3. FAULT CONTAINMENT
Internal faults can develop and AS/NZS 3439.1 provides a test method to evaluate the
effects of such a fault. While switchboards tested for internal faults are normally fully
separated, separation by itself is no guarantee of fault containment.
4. COST
Higher Form ratings can allow more maintenance activities to be performed on a live
switchboard but at additional cost. It is important to understand what the expectations
are for the switchboard and not over specify if costs are to be controlled.
5. SELECTION GUIDE
In table 1 the different forms of internal segregation are listed against the
requirements for each sub classification. Included in the table are the suggested
minimum requirements for safe access to a live board to remove or fit outgoing
cables and the requirements to access functional units. The sub Forms meeting the
requirements are listed. For the other possible Form arrangements the incoming
supply should be isolated. If the isolating switch is in the switchboard the incoming
side must be separated from the rest of the switchboard.
6. CONCLUSION
The large range of possible switchboard Forms in the standard are confusing and little
help is given in regard to selection. Specifications for switchboards should focus on
the functional performance required and the maintenance needs such as likely failure
and security of supply. When this is done the selection of Form becomes much easier.
Form
1

Form
3

Form
2

Suggested minimum
for live access to -

Form
4

Table 1
1

2a

2b

2bi 3a 3ah 3b 3bh 3bi 3bih 4a 4ah 4aih 4b 4bh 4bi 4bih

X

X

X

X

X

Outgoing
cables

Functional
Unit

BUSBARS
Separated from FU
Separated from outgoing terminals
Separated by insulation

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

O

X

X

X

X

O

X

X

X

Separated by compartment

X

O

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

O

FUNCTIONAL UNITS
Separated from each other
Not separated from each other

X
X

X

X

X

X

O

X

Separation by housing of device

X

Separation by compartment

X

X

X
X

X
X

X

X
X

X
O

X

TERMINALS
Not separated from busbars

X

Separated from busbars

X

X
X

X

X

X

X

X

X

X

X

X

Separated from other terminals

X
X

Separated by insulation
Not separated from others

X

X

X

X

X

In same compartment as FU
Not in same compartment as FU

X

X

X

X

X

X

X

X

X

X

X

X

X

O

X

X

O

X

X

X
Complying Forms

4b, 4bh,
4bi, 4bih

2b, 3a, 3b,
3bi, 4a, 4b,
4bi

[3]
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1. First edition (Latched and delayed
contactors)
2. Non-standard contactor applications
(Parallel and series connections of
contacts varying frequencies)
3. Contactor failure (Reasons for
the failure)
4. Soft start for generator loads
(Advantages of electronic soft starters)
5. Set the protection (MCCB breakers and
application)
6. Contactor operating speed (Difference
between AC and
DC systems)
7. Quick guide to fault levels (Calculating
the approximate fault levels)
8. IP ratings what do they mean?
(IP Ratings, use and meaning)
9. Utilisation categories
(Electrical life of switches)
10. AC variable frequency drives and
breaking (Regenerative energy)
11.Don’t forget the motor protection
(Motor protection devices and application)
12. Electrical life of contactors (How and
why contactors are tested)
13. Liquid resistance starter developments
(For large slipring motors)
14. Taking the ‘hiss’ out of DC switching
(DC switching principles)
15. Start in the correct gear (Application
of different motor starters)
16. Application guide to lamp selection
(Industrial pushbutton controls)
17. Electrical surges can be expensive
(Electrical surges)
18. Putting the PLC in control
(advantages of the PLC)
19. The thinking contactor
(The development of the contactor)
20. Some don’t like it hot (Temperature
rise in electrical switchgear)
21. Pollution of the airwaves
(Unwanted signals and their effects on
motor protection devices)
22. What’s different about safety (Safety
devices and their application)
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23. Talk about torque
(Motors and torque)
24. Power factor what is it? (Power factor
and correction equipment)
25. Terminations, good or bad?
(Terminals)
26. RCDs are saving lives
(Earth leakage protection; RCDs)
27. The quality switchboard
(Switchgear and protection
devices for Switchboards)
28. How does electrical equipment rate
(Understanding ratings of electrical
equipment)
29. EMC - what’s all the noise about
(Understanding EMC)
30. Controlling high short circuit currents
with current limiting circuit breakers (Short
circuit co-ordination KT 7)
31. Another step in electrical safety
(Changes to electrical safety)
32. Keep your cables cool (New
requirements on cable protection)
33. A leak to earth can be electric (RCDs)
34. Keep Cool (Derating)
35. Improving star-delta protection.
(Overload and short circuit protection)
36. Does your CT measure up? (Selecting
the correct current transformer)
37. Is your copper flexible?
(Flexible busbars)
38. Where did the 10 volts go?
(world uniform voltages)
39. Motor protection and wiring rules
(overload protection)
40. Confused about which RCD
you should be choosing?
41. Circuit breakers working together
42. Keeping in contact.

Fax 64 9 276 1992

CHRISTCHURCH
85 Gasson Street Sydenham Christchurch NZ
Phone 64 3 377 4407
Fax 64 3 377 4405

Version 7

Editorial content: - Please address all enquiries to:
The Editor - ‘NHP Technical News’ PO Box 199, Richmond, Victoria, 3121.
TNL-43b 12/04 14M © Copyright NHP 2004

