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This method of protection shall be achieved by— &’

(i) provision of a system of equipotential bonding in which exposed
conductive parts are connected to a protective earthing .

conductor; and

(i) disconnection of the fault by a protective device.
NOTES:

1 Automatic disconnection of supply may also be required for protection
against overcurrents, in accordance with Clause 1.5.9 and Clause 2.5

2 Clause 5.6 contains requirements for equipotential bonding.

Section 2 contains requirements for the disconnection of a fault by a .

protective device. +0uch Voltage limity (Afodisconed)
Touch-voltage limits| In the event of a fault between a live part and an

exposed conductiveypart that could give rise to a prospective touch 2

voltage exceeding 50 o ‘ripple-freedics, a protective
device shall automatically disconnect the supply to the circuit or
electrical equipment concerned.

NOTE: Lower touch-voltage limits are required for special electrical
installations or locations according to the relevant clauses of Sections 6 and
7.

Earthing system impedance (earth fault-loop impedance) The

characteristics of protective devices and the earthing system ‘.

impedance shall be such that, if a fault of negligible impedance occurs
anywhere in the electrical installation between an active conductor and
a protective earthing conductor or exposed conductive part, automatic
disconnection of the supply will occur within the specified time.

NOTE: Clause 5.7 contains further requirements and Appendix B provides
guidance regarding earth fauit-loop impedance.

Disconnection times The maximum disconnection time for 230/1400 VvV
supply voltage shall not exceed the following: ’ «

(1), 0.4 s for final subcircuits that supply— é-

i or

/ (i) 5s for other circuits including submains and final subcircuits €

supplying fixed or stationary equipment.

NOTE: Maximum disconnection times will vary for other voltages and‘\\\

installation conditions. Appendix B provides further guidance regarding
disconnection times.
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(e) Supplementary equipotential bonding Bonding of extraneous
conductive parts and their connection to the earthing system may be
used to reduce the earth fault-loop impedance, in order to ensure that
the disconnection time of the protective device is sufficient to satisfy
the requirements of Clause 1.5.5.3.(b) to (d).

NOTE: This provision does not preclude other measures, such as selection

of an alternative protective device that has a lower automatic operating
current (la) within the required disconnection time, e.g. an RCD.

1.5.5.4 Protection by the use of Class Il equipment or by equivalent
insulation

{(a) General Protection against the occurrence of dangerous voltages on
accessible conductive parts of electrical equipment in the event of a

fault in the basic insulation may be achieved by one of the following
means:

(i) Equipment having double or reinforced insulation (Class 1l
equipment).

(i) Switchgear assemblies having total insulation in accordance with
AS/NZS 3439.1.

(i) Equipment having basic insulation  with appropriate
supplementary insulation applied during installation.

Equipment having uninsulated live narte with  cemeoo e

sinT:
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\®) Suppiementary  equipotential bonding Bonding of extraneous
conductive parts and their connection to the earthing system may be
used to reduce the earth fault-loop impedance, in order to ensure that
the disconnection time of the protective device s sufficient to satisfy
the requirements of Clause 1.5.5.3.(b) to (d).

NOTE: This provision does not preclude other measures, such as selection
of an alternative protective device that has a lower automatic operating
current (la) within the required disconnection time, e.g. an RCD.

I.6.5.4 Protection by the use of Class JI equipment or by equivalent
nsulation

a) General Protection against the occurrence of dangerous voltages on
accessible conductive parts of electrical equipment in the event of a
fault in the basic insulation may be achieved by one of the following
means:

(iy Equipment having double or reinforced insulation (Class I1
equipment).

(i) Switchgear assemblies having total insulation in accordance with
ASINZS 34391,

(i)  Equipment having  basic  insulation with  appropriate
supplementary insulation applied during installation.

(iv) Equipment having uninsulated live parts with appropriate ' i . 4

reinforced insulation applied during installation. — } Yyl w W’ } »wlﬁ S >

L R ® [ he

Where the means of Item {iii) or (iv) is used, the additional insulation . , v
and the intended use of the electrical equipment shall provide a —_ re Te A\TN Ve m\mm Viuce,
degree of safety equivalent to tem (i) or (ii). @ \ \w € \wu ) . . .
NOTES: The £imal Syl P,ﬁm§a¢f,m. 9ﬁnj<\m@
1 Coatings, such as paint, varnish, enamel, or similar products, are not & \ < inha

considered appropriate insulating covering for the purpose of this Clause.

\\...qumm.»
%

2 In accordance with Clause 1.5.14, where damage to double insulation ..N‘ i g © _Gre @A. =
may c.m reasonably expected, precautions m:nc_a be taken to ensure G mm .VN N&Xﬁ .r/ m ﬁ Cﬂi%nw \m\v % :m
protection. Such precautions may include earthing the enclosure or RCD L & Ry nT_ e e A m
protection. Ey > S 3 =
Constructional requirements Where protection is dependent on a = 9 .m v m = W
: P . . g . QA on 5] T
separate covering or enclosure providing supplementary insulation the -2 ] - *h o~y = T
following shall apply: = = = W w < e A X
() Any insulating covering shall not contain any screws or bolts GN 8- v s R L= &J
made of insulating material if there is a risk of impairment of the 9 9 S M ‘W 2T 3 Lwﬁ 9
insulation by the replacement of such screws or bolts by metal . S - £ & ﬂT = = .
screws or bolts. L < -+ e ¥ =0 = — = WA
(i) Where lids or doors in any insulating enclosure can be opened - .= ., D 9 = ) M W ey R Y ﬂn
without the use of a tool or key, conductive parts shall be located m T = > L_\ > < N W o AI!
behind an insulating barrier that provides a degree of protection - < ﬂ 3 < ! 1.
which shall be removable only im‘,. L £ o £ e S VY
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1.5.5.5 Protection by electrical separation .

i ion is i i individual circuit, to
tion by electrical separation is ::.m:ama_ in an in .

MMM,H\MMH m:oo<x current through contact with exposed oo:ac.o:<.m parts that

might be energized by a fault in the basic insulation of that circuit.

Live parts of a separated circuit shall not be connected at any point to earth

or to another circuit. S

Any protective bonding conductor -associated with a separated circuit sha

ot be connected at any point to earth. . . .
" NOTE: Clause 7.4 contains requirements for protection by electrical separation.
1.5.6 Additional protection by the use of RCDs

1.5.6.1 Basic protection von (i norma
i i tection (in n
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(a) The nominal voltage shall not pe capable of exceeding the limits for
extra-low voltage (50 Va.c.or 120 v ripple-free d.c.) and the source of
supply is arranged so that jt cannot exceed these vajues,

(b) Circuits shall be electrically segregated from each other and from
circuits at higher voltages.

(¢} Live parts of SELV circuits shall not pe connected to earth or to
protective earthing conductors that are part of other circuits or to other
live parts.

(d) Live parts of PELV circuits shall be protected from direct contact by
barriers or insulation unless the voltage does not exceed 25 V a.c, or
60 V ripple-free d.c. in dry areas where a large contact area with the
human_ body is not expected or 6 V a.c. or 15 v ripple-free d.c. in all
other areas,

NOTE: Clause 7.5 provides specific deemed to comply requirements for the
arrangement of ELV circuits,

1.5.8 Protection against thermal effects in normal service

Electrical installations shall be arranged so that there
ignition of flammable materials because of high temperature or
electric ar¢ in normal service. During normal operation of the
electrical equipment there shall be no risk of persons or livestock
suffering burns,

The selection and installation of electrical equipment shall be such that the
temperature characteristics of the electrical equipment, property installed
and operated, do not adversely affect the electrical equipment, the
electrical installation itself or any other installation, whether electrical or
otherwise.

Adequate ventilation shall be provided where heat is generated in normal
operation in order to maintain operating temperatures below the rated or
specified limits.

NOTES:

1 Account shouid be taken of the influence that temperature might have on the
operational or characteristic values of the electrical equipment,

2 Further information on thermal effects associated with the installation of
electrical equipment is given in Clause 4.2,

1.5.9 Protection against overcurrent

Protection shall pe provided against injury or property damage
because of excessive temperatures or electromechanical stresses
caused by any overcurrents likely to arise in live conductors.

Protection may be provided by one of the following methods:

(a) Automatic disconnection on the occurrence of an overcurrent, before
this overcurrent attaing a dangerous value, taking into account its
duration.

(b) Limiting the maximum overcurrent to a safe value and duration.
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2.6 >UU_._._OZ>_. _umo._.mm._._Oz BY RESIDUAL CURRENT DEVICES
2.6.1 General

The use of fixed setting xo.om with a rated onma.::m residual current not RCDs shall be so selected, and the electrical circuits so subdivided, that
exceeding 30 mA, is recognized as providing additional protection in areas

No earthing or protective bonding conductor shall pass through the
magnetic circuit of an RCD.

e e
CO=

. . A any earth leakage current that may be expected to occur during normal
M) where excessive earth leakage current in the event of failure of other operation of the connected load or loads will be unlikely to cause
¢ measures of protection or carelessness by users could present a significant unnecessary tripping of the device.
y,w risk of m_mo:._n shock. : NOTES:
1= NOTE: The use of RCDs is intended only to augment other measures of basic ) - L ;
u protection. <o g 1 M.oﬁm/_woa c:imima::_“_vm_ﬂm »Uﬂmmcwm of _mmﬂm:mw %::,wmc:%m wﬁ“mmﬂﬂmmwmm:mﬂ
- T e isturbances, care should be taken to ensure that the of the le:
¢ mﬂoom do-not provide protection against faults between live ooam:oﬂoqm.m:oq Im currents o_". electrical equipment on the load side of an RCD is significantly
5 do they provide protection fagainst voltages imported. into the electricali less than its rated residual current. RCDs may operate at any value of
£ installation earthing system through the supply system neutral Q@:Q:oﬁo@ Y, residual current in excess of 50% of the rated residual current.
P The use of such devices is not recognized as a sole means of protection AM _: mm wmooaamﬂanma Emﬂﬁsm m_MMQA_Uﬂw-M:ﬁM%__Hmﬁ_ mec_mcwM:wcn: that the
g and does not obviate the need to apply the protective measures specified in ¢ eaxage current does not exc pping :
I N Clause 2.4, Q. 2 To avoid excessive leakage current causing unwanted tripping where
it ; ; ; socket-outlets are protected by one RCD having a rated residual current not
< >Qa_ﬁ_o:m_ nwoﬂm‘oﬁ_o: shall be provided, where required by Clause 2.86.3, to greater than 30 mA, consideration should be given to the number of socket-
m ) mcﬁo:‘_m:om:x disconnect the supply when an earth leakage current reaches nT outlets protected and the nature of electrical equipment likely to be -Q
Vs a predetermined valug. MBX perw g..wymp_ﬁ personal J connected to the socket-outlets. i
©3 NOTES: raded " prgiection Rém . - 2.6.2.2 Type of RCD v
\ 1 The requirements in these rules are for RCDs with a maximum sensitivity of S T ) . . .
mm »nm 30 3>ﬁMom3 be either 10 mA or-30 mA). ¥ B g Fay RCDs shall be fixed setting RCDs complying with AS/NZS 3190, &
f= < : P : S AS/NZS 61008.1 or AS/NZS 61009.1 and intended for use in fixed Q
oY) © 2 RCDs with a sensitivity of 30 mA are designed to operate before fibriliation installations g
o o WA of the heart occurs. S : ) - ) .
o~ M 3 RCDs with a sensitivity of 10 mA are designed to operate before muscular ¢ In New Zealand, an RCD shall, in addition to ooBv_w;:_m E_ﬁjﬁ.o_mcmm m.m.m.éa_ [NZ]
I - contraction, or inability to let go occurs. Muscular contraction can result in i) be .o* a type <<.3m~m. tripping is ensured for residual alterna ing current an
o > inability to breathe. Infants may be more prone to this risk. (0¥4 residual pulsating direct current.
L 4 Y . . . .
.r,U\ g} »«V The use of a 10 mA RCD may be ¢onsidered in areas of increased risk, such — In Australia, an RCD shall be of the type that tripping is ensured when the
—_— A ) as circuits supplying outdoor equipment, bathrooms and areas such as W waveform is sinusoidal. e
oLy Q E:amam:mqmﬁ However, the standing leakage from mun:m:omwémv\ cause FM NOTES: ,Um
< > W unwanted tripping of 10 mA EOUm and :.68 o_wm:_a may be required. 8 1 The possible waveform of a fault current to earth can affect the operation of - i
B A 10 mA socket-outlet RCD (SRCD), in addition to a 30 mA RCD at the a an RCD and shall be taken into account for the selection of the type of RCD. 0
o i is option, i h
ﬂ 5 *® switchboard, is also an option, Tww. 2 The following types of RCD exist: W
¥ w  2.6.2 Selection and arrangement of devices ’ : <
\M\IM > 2.6.2.1 General M. (a)y Type AC RCD (marked with the symbol Iv for which tripping is
o) iT e e r S ensured for residual sinusoidal alternating currents.
e W uu..m Any device for the provision of additional protection shall be capable of =~ ; <
s 2 & interrupting the part of the circuit protected by the device when an earth (b) Type A RCD'(marked with the symbol ) for which tripping is :
7 -5 . leakage current is above a predetermined value. ensured— m
pol -
‘% X © The load current rating of an RCD shall be not less than the greater of the (i)  as for type AC; and =
s T following— . . N s
. ; R (i)  for residual pulsating direct currents.
W w (a) Sn maximum ,amsm_,._;a of the portion:of the m_moinm_ installation _um,Sm,\; ey
A LUAT protected by the device; or ) (c) Type B RCD: (marked with the symbol Vll:uv for which tripping is
(b) ing- of any overload protective device on the ensured—
| installation &mSm protected.” :
] : ; : (i) asfor Type A; and
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FIGURE 2.17 ACCESS TO SWITCHBOARDS-—
SWITCHBOARD WITH ONE END AGAINST WALL

+he MV\\< % d

"\ Bi-fold )
. door/s L AN

m

9
: * Passageway «

FIGURE 2.18 ACCESS TO SWITCHBOARDS—
SWITCHBOARDS WITH DOORS THAT OPEN INTO
ACCESSWAYS OR NARROW PASSAGEWAYS

NOTES: (to Figure 2.18)

1 Building and constructional parts must not obstruct access to switchboard
(see Clause 2.9.2.2).

i i d in
2 Clause 2.9.2.2 requires cupboard aooﬁm 8. be capable of being secure
the open position to prevent workers being inadvertently pushed towards the
switchboard.
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w £ 2.9.2.3 Location of main switchboard
S ¢ (a) General The main switchboard shall be readily accessible. The main ,,,
W € switchboard, or a pane! for the remote control of main switches in ,
x accordance with Clause 2.3.3 4, shall be located within easy access of ,
= W , an entrance to the building. «5 I
v (b) Multiple electrical instailations In multiple electrical installations the ,
< V main switchboard shall not be located within any tenancy or single i
oo electrical installation of a multiple premise, either domestic or non-
~ domestic. ]
2.9.2.4 o vard: o
The main switchboard shall be legibly and permanently marked ‘MAIN
SWITCHBOARD'.
Whe

re a main switchboard is located within a room or enclosure, any door \
ired for immediate personal access shall be prominently and

location of the main mé:o:comamm:m: be legibly and permanently -

mﬁmagmoo:mv.oco:w :o:o%ﬁ mmo:m::v;oﬁsmcc:&:mﬁ:m::m«;um
by emergency services pers :m_w

Notices indicating the location of the main switchboard shall be of

permanent construction and shall incorporate the term ‘MAIN
SWITCHBOARD' in contrasting colours.

Exceptions:

1 Identification: of the main switchboard and its room or enclosure need

2
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not apply in a single domestic electrical installation.

The location of the main switchboard need not be marked at an.entry
fo.a building where: the location-is-cleatly indicated-at a Fire Indicator
Panel. S

Page 107 Clause 2.9.2.3(a)
Delete the words “Clause 2.3.3.4 and replace with ‘Clause 2.3.3.5.
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