Thermoplastic-sheathed cable (TPS) consists of an outer toughened sheath of polyvinyl chloride (PVC) (the thermoplastic element) covering one or more individual cables which are PVC insulated annealed copper conductors.

Australia and New Zealand[edit]

In Australia and New Zealand, the colour of the external sheath is usually white but several other colours are available. Wire sizes of from 1 mm² to 6 mm² Cross Sectional Area (CSA) are available with the outer sheath covering a "core" of either a single conductor, twin conductors, twin and earth conductors, or three and earth conductors. Although available in the larger sizes, solid conductors are rarely used with wire sizes greater than 1 mm² CSA, since the small extra expense of multi-stranded conductors is far outweighed by the relative ease of working with them, especially at the points of termination. 

Unlike in North America, the existence of the Earth wire within the sheath is always specified if it is present (e.g. twin cable has two conductors and twin and earth cable has three.) The earth conductor is always multi-stranded (unlike North American usage) and covered with Green/Yellow plastic insulation. 

TPS is also often referred to as Tough Plastic Sheathed.[6]

 HYPERLINK "https://en.wikipedia.org/wiki/Thermoplastic-sheathed_cable" \l "cite_note-7" [7] 

Flat TPS is more common, and is used for fixed wiring of domestic and industrial lighting, power outlets and, also, for "hard-wired" appliances and heating and air conditioning units. Round TPS is less common, and is generally used only where cable glands are required. It may be more difficult to strip the outer sheathing from round TPS than from flat TPS. 

· 



Flat "twin and earth" conductor TPS cable for single-phase plus earth 

· 


Cross-section of same cable, showing three stranded inner wires 

· 


Flat "three and earth" conductor TPS cable for three-phase plus earth 

· 


Cross-section of same cable, showing four stranded inner wires 
There are three main types of flat TPS cable:

• ______________________________

• ______________________________

• ______________________________
(1)single conductor,(2) twin conductors, twin and earth conductors, or (3) three and earth conductors.
The cable types and applications are listed in table _______ of AS/NZS 3000:2016
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TABLE C6

SIMPLIFIED PROTECTIVE DEVICE SELECTION FOR CABLES FROM
1 mm2 TO 25 mm?2 USED IN SINGLE-PHASE APPLICATIONS

Cable type—PVC insulated and sheathed cables,

two-core and earth marked V-30 ®

Protective device rating (In)
cable A
] cottonal Unenclosed Enclosed

area Inthermal | In thermal

surrounded | surrounded
1 16 10 8 13 16
15 20 16 10 16 20
25 2 20 16 20 32
4 32 25 20 25 40
3 40 22 25 22 50
10 63 50 22 50 63
16 80 63 40 63 80
25 100 80 50 80 100

NOTES TO TABLES C6 AND CT:
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.

The Insulation immediately surrounding the conductor is the ___________ insulation

and the cable sheath is the ______________ insulation. This cable affords the minimum

standard for safety but must be further protected if there is a likelihood of mechanical

damage

Primary/ Inner

Secondary/ Outer

Refer to clause ____________ - Impact:
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against abnormal voltages 15.11
againstarcs 255
fire hazards 2.9
against burs 4.2.3
against damage 15.1
against dangers 15.1
against earth fault currents 15.10
against electric shock 153,623,633,
64322
dielectric tests App K67
hosing down operations 6.7
refrigeration rooms 6.6
saunas 6.5
against external influences 15.14
against faults 155,24
electricity generation systems 7.3.3.1
against fire spread 15.12
against injury
‘mechanical movements 15.13, 4.13.1
against mechanical damage 3.3.2.6
cables, suspended ceilings 3.9.3.2
earthing arrangements 5.5.1.2
earthing conductors 555.1-55.13
switches 7243
against moisture 54.7
against thermal effects 158,4.12,42
against overcurrents 15.9,25,4.12.5
electricity generation systems 7.3.3.1
extra-low voltage circuits 7.5.9
fire pump motors 7.2.5.6.2
against overioad 2.5.2
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conduclors 533

by electrical separation 7.12,7.4

by extra low voltage 15.7

by fault current limiters 7.2.3.5

by insulation 2.7.2

by protective devices 27.3

by residual current devices 156, 2
263

by wiring enclosures 3.10.2

circuit protection guide App B

dc. circuits AppQ

damp situations 6.1.2

emergency lifts 7.2.9.2

enclosed equipment App G

fault, definition 1.4.98

from lightning 7.8.3.4

from water 3.9.9.3,6.2.1,63.1,6.4.1

hazardous areas 7.7

heating cables 4.105

high voltage installations 7.6.3

in damp situations 17.4

in hot water or steam appliance 4.8

luminaries 6.4.4.5

MIMS cables 3.97.3

socket-outlets 4.4.22

subcircuits 2.6.2.4

surge protection devices App F

through structural members 3.9.4.3.2,
3944

underground wiring 3.11

protective conductors
electronic vehicles App P4.3
protective devices: See also protection;
‘short-circuit current protection; surge
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.3.2.6 Impact

Wiring systems shall be selected and installed so as to minimize the risk of mechanical damage. Protection against mechanical damage shall be provided by one or any combination of the following: 

(a) Mechanical characteristics of the wiring system. 

(b) Location selected. 

(c) Provision of additional local or general mechanical protection.

Refer to clause ____________- Other mechanical stresses:

against external influences 1.5.14

against injury

mechanical movements 1.5.13, 4.13.1

1.5.13 Protection against injury from mechanical movement

Protection shall be provided against injury from mechanical movement

of electrically actuated equipment, where—
(a) mechanical maintenance may involve risk of physical injury; or

(b) emergency stopping may be necessary to remove any unexpected

danger.

Protection may be provided by the provision of devices to disconnect or

isolate electrical equipment, as may be necessary to prevent or remove

danger.

1.5.14 Protection against external influences

All parts of an electrical installation shall be designed to be

adequately protected against damage that might reasonably be

expected from environmental and other external influences to which

the electrical installation may be exposed under the conditions of its

use. These conditions would be those that would be expected during

normal operation.

Damage from such influences may include mechanical damage, and

damage because of exposure to weather, water, flora, fauna, seismic

activity, excessive dampness, corrosive fumes, galvanic action,

accumulation of dust, steam, oil, temperature, explosive atmospheres,

vibration or any other influence to which the electrical installation may be

exposed under the conditions of its use.

3.1.1 Application

This Section specifies the minimum requirements for the selection and

installation of wiring systems that shall be achieved to satisfy Part 1

of this Standard.

3.1.2 Selection and installation

Wiring systems shall be selected and installed to perform the

following functions or have the following features:

(a) Protect against physical contact with live parts by durable

insulation materials or by placing live parts out of reach.

(b) Satisfy current-carrying capacity, voltage drop and other

minimum size requirements for conductors.

(c) Provide reliability and electrical continuity of connections, joints

and terminations.

(d) Provide adequate strength of supports, suspensions and fixings.

(e) Suit intended use, including applications requiring a particular

type of wiring system, e.g. fire-resistance, explosion protection,

safety services.

(f) Protect against mechanical damage, environmental and other

external influences by enclosure or other means.

(g) Installed in accordance with the requirements of this Section and

the additional requirements as specified in the manufacturer’s

instructions.

Refer to clause ____________ - Wiring systems likely to be disturbed:

3.9.3.3.2 Support and protection

Wiring systems installed in positions where they are likely to be disturbed

shall be—
(a) supported at suitable intervals to prevent the undue sagging of cables;

and

* (b) supported to prevent accidental withdrawal of cables from electrical

equipment exposing single-insulated conductors; and

(c) protected from mechanical damage as specified in Clause 3.3.2.6.

* RCDs shall not be used in lieu of mechanical protection for wiring systems

that are likely to be disturbed.

Refer to clause ____________- Wiring systems near building surfaces:

3.9.4.2 Wiring systems near building surfaces

* Wiring systems that are fixed in position by fasteners, or held in position by

thermal insulation, or by passing through an opening in a structural

member, shall be protected by one of the methods outlined in

Clause 3.9.4.4 if they are concealed within 50 mm from the surface of a

wall, floor, ceiling or roof.

Exception: This requirement need not apply to wiring systems that can

move freely to a point not less than 50 mm from the surface in the event of

a nail or screw penetrating the cavity at the location of the wiring system.

Figures 3.3, 3.4 and 3.5 provide examples of protection of wiring systems

near building surfaces.
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Refer to sub-section 3.10 – Enclosure of cables

Refer to clause ____________- Insulated, unsheathed cables:

3.10.1.1 Insulated, unsheathed cables

Insulated, unsheathed cables shall be enclosed in a wiring enclosure

throughout their entire length.

Exceptions: Wiring enclosures need not be provided for insulated,

unsheathed cables installed as follows:

1 As aerial conductors, in accordance with Clause 3.12.

2 In an enclosed wall cavity between an accessory and a wiring

enclosure or sheathing terminated within 100 mm of the hole over or

within which the accessory is mounted.

NOTE: This exception does not apply within a roof space.

3 Within switchboards, metering and similar enclosures, provided that

such cables are not exposed to touch during normal switching or

meter-reading operations.

4 As earthing or equipotential bonding conductors installed in

accordance with Section 5.

5 As an extra-low voltage circuit, in accordance with Clause 7.5.

CABLE SIZE AND CIRCUIT LOADING

There is no nominal minimum CSA of conductors used to wire socket outlets. However,

in most circumstances socket outlets would only be wired and connected to 2.5mm2

conductors or greater (AS/NZS 3000:2007 Table 3.3)
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Before cable sizes can be determined, consideration needs to be given to the following:

• Maximum demand – depending on the circuit arrangement, this may be the rating

of the circuit breaker or may need to be the full load current rating of a load device

(AS/NZS 3000:2007 C2.5.1)

• Circuit arrangement

• Voltage drop

• Installation method – unenclosed, fully enclosed, partially enclosed

• Protection method – circuit breaker or HRC fuse rating

• Type of outlet – 10A, 15A, 20A, 25A

C2.5 Maximum demand in final subcircuits

C2.5.1 General

The maximum demand in final subcircuits is determined—
(a) for single items of equipment, by assessment of the connected load; or

(b) for multiple items of equipment, by limitation of the current rating of a

circuit-breaker.

NOTE: Table C9 provides guidance on the loading of points per final

subcircuit.

In some applications, the connected equipment may operate in a particular

manner that allows for diversity to be applied. This includes welding

machines (see Paragraph C2.5.2), domestic cooking appliances

(Paragraph C2.5.3) and interlocked equipment (Paragraph C2.5.4).
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Refer to AS/NZS 3000:2007 C5.1

C5 NUMBER OF POINTS CONNECTED TO CIRCUITS

C5.1 Number of circuits

Each item of equipment that has a current rating in excess of 20 A per

phase should be connected to a separate and distinct circuit.

Where more than one item of equipment is to be connected to a circuit,

consideration needs to be given to—
(a) the number, distribution and type of equipment (lighting, socket-outlets

or appliances, etc.), i.e. points, that are to be supplied in combination;

(b) the operating characteristics of the different items of equipment,

including seasonal or daily variations;

(c) the circuit current under expected operating conditions and the

coordination with cable and protective device ratings to minimize the

risk of an overload fault; and

(d) the effects of an overload fault on the circuit, including loss of supply

to equipment that performs a special function, e.g. security,

emergency, medical or critical information and telecommunications

purposes.

Paragraph C5.2, together with Table C9, provides a method that has been

used over several editions of this Standard and, provided that care is taken

to assess the presence of unusual equipment loads, is considered

appropriate for many typical applications.

C5.2 Final subcircuits

Guidance on the determination of the number of socket-outlets, lighting and

appliances, i.e. points that may be connected to a final subcircuit, is given

in Table C9.
Appendix C Paragraph C3

C3 SIMPLIFIED PROTECTIVE DEVICE SELECTION

As specified in Clause 3.4, the current-carrying capacity of cables is

required to be determined from the AS/NZS 3008.1 series. These

Standards provide a comprehensive set of tables and calculation methods

taking into account different cable/conductor types, installation methods

and external influences
For many typical and simple applications, reference to AS/NZS 3008.1 may

not be needed or warranted and an alternative, albeit more conservative,

approach may be adopted by limiting the current that can be provided to the

circuit by the selection of appropriately rated protective devices.

Table C8 and note (c) - Guidance on the loading of points per final sub-circuit
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Exercise 1

A 2.5mm2 twin and earth flat TPS is installed unenclosed in air for the connection of

numerous socket outlets in a domestic home. Volt-drop and temperature are negligible.

Determine the recommended number of single 10A socket outlets that may be

connected to this circuit if the circuit protection is a 16A circuit breaker.

Cable size: __________________________Installation type:____________________

Current Carrying Capacity: _____________ AS/NZS reference:__________________

Loading (amps) each point contributes: _______ AS/NZS reference:_____________

Total recommended number of points equals: ________________________________

_____________________________________________________________________ Exercise 2

A 2.5mm2 twin and earth flat TPS is installed unenclosed partially surrounded by

thermal insulation for the connection of numerous socket outlets in a domestic home.

Volt-drop and temperature are negligible. Determine the recommended number of

single 10A socket outlets that may be connected to this circuit if the circuit protection is

a 16A circuit breaker.
Exercise 3

A 2.5mm2 twin and earth flat TPS is installed unenclosed in air and protected by a 20A

circuit breaker. Volt-drop and temperature are negligible. Determine the recommended

number of single 10A socket outlets that may be connected to this circuit if it is installed

in an air-conditioned office.
Exercise 4

How many single 10A socket outlets may be connected to the circuit from question 3 if

the offices were NOT air-conditioned?

______________________________________________________________________

______________________________________________________________________

______________________________________________________________-

Exercise 5

A 20 amp socket outlet is wired with 2.5mm2 twin and earth flat TPS and installed

unenclosed fully surrounded by thermal insulation. The socket is designated for a fixed

appliance that draws 17 amps from the supply and is protected by a 20A circuit breaker.

Does this installation meet the requirements of AS/NZS 3000 wiring rules? Show all

working.

______________________________________________________________________
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C2.5 Maximum demand in final subcircuits

C2.5.1 General

The maximum demand in final subcircuits is determined—

(a) for single items of equipment, by assessment of the connected load; or

(b) for multiple items of equipment, by limitation of the current rating of a
circuit-breaker.

NOTE: Table C9 provides guidance on the loading of points per final
subcircuit.

In some applications, the connected equipment may operate in a particular
manner that allows for diversity to be applied. This includes welding
machines (see Paragraph C2.5.2), domestic cooking appliances
(Paragraph C2.5.3) and interlocked equipment (Paragraph C2.5.4).
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TABLE C5
MAXIMUM DEMAND—DOMESTIC COOKING APPLIANCES

Assessed ma

ing per phase demand
Not greater than 5000 W 16A
Greater than 5000 W but not greater than 8000 W. 20A
Greater than 8000 W but not greater than 10 000 W 25A
Greater than 10 000 W but not greater than 13 000 W 32A
Greater than 13 000 W 40A

C2.5.4 Interlocked equipment

Where more than one item of equipment is connected to the same final
subcircuit, but is interlocked so that only a limited number of items can be
connected at one time, e.g. duty and stand-by arrangements, the maximum
demand may be assessed from the combination of items that presents the
highest simultaneous load.

C3 SIMPLIFIED PROTECTIVE DEVICE SELECTION

As specified in Clause 3.4, the current-carrying capacity of cables is
required to be determined from the AS/NZS 3008.1 series. These
Standards provide a comprehensive set of tables and calculation methods
taking into account different cable/conductor types, installation methods
and external influences.
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TABLE C6

SIMPLIFIED PROTECTIVE DEVICE SELECTION FOR CABLES FROM
1 mm2 TO 25 mm?2 USED IN SINGLE-PHASE APPLICATIONS

Cable type—PVC insulated and sheathed cables,
two-core and earth marked V-90

Protective device rating (In)
cable A
cottonal Unenclosed Enclosed
area Inthermal | In thermal
surrounded | surrounded
1 16 10 8 13 16
15 20 16 10 16 20
25 2 20 16 20 32
4 32 25 20 25 40
3 40 22 25 22 50
10 63 50 22 50 63
16 80 63 40 63 80
25 100 80 50 80 100
NOTES TO TABLES C6 AND CT-
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TABLE C7

SIMPLIFIED PROTECTIVE DEVICE SELECTION FOR CABLES
FROM 1 mm? TO 25 mm2 USED IN THREE-PHASE APPLICATIONS

four-core and earth, marked V-80

A DO e R BET

Protective device rating (i)
A

cable
cross-
onal Unenclosed Enclosed
area In thermal In thermal
In air insulation insulation In air In ground
mm? partially completely g
surrounded | surrounded
1 13 10 6 13 16
15 16 13 8 16 20
25 20 16 10 20 25
a 32 20 16 25 32
6 40 32 20 32 40
10 50 40 25 40 50
16 63 50 32 63 63
25 80 63 40 80 80

NOTE: See Notes to Table C6.

C4 SIMPLIFIED VOLTAGE DROP

- X
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TABLE C8

R BREaw

e ¢

ASINZS 3000:2018

VOLTAGE DROP—SIMPLIFIED METHOD

Single-phase (230 V) circuit | Three-phase (400 V) circuit
Cable conductor size
Am per %Va Am per %Va
1 mm? a5 90
1.5 mm? 70 140
25 mm? 128 256
4mm? 205 a12
& mm? 306 615
10 mm? 515 1034
16 mm? 818 1643
25 mm? 1289 2588
35 mm? 1773 3560
50 mm? 2377 4772
70 mm? 3342 6712
95 mm? 4445 8927

C4.2 Examples

To find the minimum cable size for given circuit conditions:

What size cable would be necessary to carry 50 A over a route length of

75 m with a maximum voltage drop of 2.5%?

STEP

PROCESS

CALCULATION
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TABLE C9

B @A

=)

T 0 2

‘GUIDANCE ON THE LOADING OF POINTS PER FINAL SUBCIRCUIT

Contribution of each poi

t (A)

(sum not to exceed rating of circuit-breaker)

Cable | Loiing or 10 A single-phase or multiphase socket- 15 208 | permanenty | Maximum

cross- outlets®. 75 : connected

cectioma | cireuit: single- | single- | connected |SOnected

i | breaker® phase or | phase or | fixed or o
areal '“""g Non-domestic I domestic installations | puei. multi- stationary | range'*:

points® | installations phase | phase | appliancest. 1
without permanent socket- | socket- | orwater
airconditioning | permanent airconditioning | outiets®. 9 |outiets® 9| heaters
mm? A w

° 1 6 05 NP NP NP NP [ Connected toad NP
g 1 8 05 NP NP NP NP NP
> 3 1 10 05 NP NP NP NP NP
) 1 13 05 NP NP NP NP NP
El 1 16 05 NP NP NP NP NP
15 8 05 NP NP NP NP NP
15 10 05 NP NP NP NP NP
15 13 05 NP NP NP NP NP
15 16 05 NP NP NP NP 5000
15 20 05 NP NP NP NP 5000
25 10 05 NP NP NP NP NP
25 13 05 2 1 NP NP NP
25 16 05 2 1 15 NP 5000
25 20 05 2 1 12 20 8000
25 25 05 2 1 10 18 8000

(continued)
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4 Screwctype fuses of, the enclosed type that meet the requirements of
o 3 e A e B e s
2.5.3 Protection against overload current
2.5.3.1 Coordination between conductors and protective devices

The operating characteristics of a device protecting a conductor against
overload shall satisfy the following two conditions:

BNz L.21
2145 =<1z ..22
‘where

Is = the current for which the circuit is designed, e.g. maximum
demand

I = the nominal current of the protective device
Iz = the continuous current-carrying capacity of the conductor
(see the AS/NZS 3008.1 series)
I, = the current ensuring effective operation of the protective device
and may be taken as equal to either—
(a) the operating current in conventional time for circuit-
breakers (1.45 In); or
(b) the fusing current in conventional time for fuses (1.6 v for
fuses in accordance with the IEC 60269 series)
NOTES

1 To satisfy Equation 2.2, the nominal current i of a fuse should not exceed
90% of Iz (1.45/1.6 = 0.9), therefore—

for circuit-breakers Equation 2.1 applies
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Exercise 6

What can be done to rectify the circuit arrangement of exercise 5? Show all working

Exercise 7

You are to install a new power circuit using 4.0 mm2 twin and earth flat TPS in a large

warehouse. The circuit originates at a distribution board in the warehouse where it is

installed enclosed in conduit for 30 metres before entering the air-conditioned office

block where the remainder of the circuit is installed in air. Determine the recommended

number of 10A double socket outlets that may be connected to this circuit.

______________________________________________________________________TABLE C9
Exercise 8

You are required to install 9 x double 10A single phase socket outlets in a factory store

room (standard double power points). You install the cable partially surrounded in

thermal insulation.

a) Determine the required minimum CSA of flat twin and earth TPS to be used and

circuit breaker

b) Determine the required circuit breaker to protect the circuit
TABLE C5/6/7/8/9

Exercise 9

A 2.5 mm2 four core and earth circular TPS is installed enclosed in air for the

connection of a three phase socket outlet in a factory. Volt-drop and temperature are

negligible. What is the maximum size circuit breaker and socket outlet that may be

installed?

TABLE C6

Exercise 10

A 20A three phase socket outlet is installed in a factory. The circuit cable is 4.0 mm2

and rated at 32A. The circuit is protected by a 20A circuit breaker.

The owner of the factory wants you to reinstall the circuit cable in conduit for added

mechanical protection and replace the 20A socket with a 32A socket. Is this

permissible.
TABLE C6/C9
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Exercise 8

]
n] List the AS/NZS 3000:2007 clause that deals with the polarity (polarization) of socket-
@ outlets and label the outlet of figure 3.

AS/NZS 3000 Reference:

AN
]

Figure 3 — single socket outlet

‘When viewed from the front of the socket outlet, the order of connection commencing

from the slot on the radial line shall be . and
ina direction.
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Active     Neutral

           Earth
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o Figure 4 shows the nominal voltage you should get between Active & Neutral sockets [3 Export PDF ~
0 ‘when the supply is on.
9

Adobe Export PDF B

Convert PDF Files to Word
or Excel Online

Select PDF File

&\

UEENEEGO33A pdf X

Comnvertto

Microsoft Word (*.docx) v
< Figure 4 »
Document Language:

English (US) Change

Figure 5 shows the nominal voltage you should get between Active & Earth sockets
‘when the supply is on. NOTE: This may trip a RCD protected circuit. o

Y CreatePDF v

Store and share files in the
Document Cloud

Lear More

H O Type here to search




Do practical
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9
Figure 6 shows the nominal voltage you should get between Neutral & Earth sockets
‘when the supply is on.

Figure 6
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